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Supplementary Fig. 1 Characterization of RA FLS and cell co-culture. (A) Expression of cell surface markers (CD90 and CD68) and isotype 

controls on RA FLS, as determined by flow cytometry. (B) Co-culture of CD4+ T cells or CD14+ monocytes/macrophages with RA FLS. Before 

cell co-culture, RA FLS were treated with LLDT-8 or DMSO. Proliferative ability of CD4+ T cells were examined by flow cytometry. TRAP 

expression in CD14+ monocytes/macrophages were determined by ELISA. Data are presented as mean ± SD. *P < 0.05. All experiments were 

repeated three times.   
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Supplementary Fig. 2 Effects of WAKMAR2 overexpression on RA FLS. (A) Level of WAKMAR2 in RA FLS transfected with WAKMAR2 

overexpressing vector or negative control vector (NC), as determined by real-time PCR. (B) Proliferative ability of RA FLS with the above 

transfection, as determined by CCK-8 assay. (C) Colony formation of RA FLS with the above transfection. (D) Invasion of RA FLS with the 

above transfection, as determined by transwell assay. Scale bars = 200 μm. (E) The levels of PCNA and Cyclin D1 in RA FLS with the above 

transfection, as determined by western blotting. (F) The levels of MMP-3, IL-1 and IL-6 in RA FLS with the above transfection, as determined by 

western blotting. (G) The levels of MMP-3, IL-1 and IL-6 in supernatant of RA FLS with the above transfection, as determined by ELISA. Data 

are presented as mean ± SD. *P < 0.05. Both representative images and quantitative measurement of colony formation, invasion and western 

blotting were shown. All experiments were repeated three times.   
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Supplementary Fig. 3 Co-culture of T cells or monocytes/macrophages with RA FLS. (A) Co-culture of CD4+ T cells or CD14+ 

monocytes/macrophages with RA FLS transfected with WAKMAR2 silencing vector (siWAKMAR2) or negative control vector (NC). (B) Co-

culture of CD4+ T cells or CD14+ monocytes/macrophages with RA FLS transfected with WAKMAR2 overexpressing vector or negative control 

vector (NC). Proliferative ability of CD4+ T cells were examined by flow cytometry. TRAP expression in CD14+ monocytes/macrophages were 

determined by ELISA. Data are presented as mean ± SD. *P < 0.05. All experiments were repeated three times.   
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Supplementary Fig. 4 Quantitative measurement in RA FLS. (A) Levels of p53 and E2F1 in RA FLS transfected with miR-4478 mimic, 

antagomir, miR-4478 mimic + WAKMAR2 overexpression vector, miR-4478 mimic + LLDT-8 treatment or miR-4478 mimic + WAKMAR2 

silencing vector (siWAKMAR2) + LLDT-8 treatment. (B) Colony formation of RA FLS with the above treatment. (C) Invasion of RA FLS with 

the above treatment. (D) Levels of PCNA and Cyclin D1 in RA FLS with the above treatment. (E) Levels of MMP-3, IL-1 and IL-6 in RA FLS 

with the above treatment. Data are presented as mean ± SD. *P < 0.05. All experiments were repeated three times. 
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