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Supplementary Figure 1. Characterization of sEVs by (A) size and (B) surface markers CD9, 

CD63, and CD81 analyzed by western blotting.  

 



Supplementary Figure 2. ELISA and Griess assay of the macrophage culture supernatant after 

addition of vehicle, AD-MSC-sEVs (sEVs), and AD-MSC-γ-sEVs (γ-sEVs). Data are presented 

as means ± SD; n = 3 per experiment.   



 

Supplementary Figure 3. Effects of AD-MSC-sEVs (sEVs) and AD-MSC-γ-sEVs (γ-sEVs) on  

HSC activation. (A) Schematic of experimental design. (B) Changes in the mRNA levels of  

Acta2, Col1a1, and Col3a1. Data are presented as means ± SD; n = 3 per experiment. 



 

Supplementary Figure 4. α-SMA expression in cells cultured with vehicle, AD-MSC-sEVs 

(sEVs), and AD-MSC-γ-sEVs (γ-sEVs). (A) α-SMA positive cells (4 days after adding vehicle, 

sEVs and γ-sEVs) are stained red. (B) Frequency of α-SMA positive cells. Data are presented as 

means ± SD; n = 3 per experiment.   



 

Supplementary Figure 5. ELISA of macrophage culture supernatant after addition of annexin 

A1. Data are presented as means ± SD; n = 3 per experiment.   



 

Supplementary Figure 6. Proteomic analysis of AD-MSC-sEVs (sEVs) or AD-MSC-γ-sEVs (γ-

sEVs). The change in macrophage polarity after treatment with recombinant human lactadherin 

(MFGE8), recombinant human lactoferrin (lactotransferrin: LTF), recombinant galectin-3 

binding protein (LGALS3BP), and recombinant human aminopeptidase N/CD13 (AP-N) is 

shown. Data are presented as means ± SD; n = 5 per experiment.  

 



 

 

 

Supplementary Figure 7. Changes in miRNA levels in AD-MSC-γ-sEVs (γ-sEVs) compared to 

those in AD-MSC-sEVs (sEVs). Differences in the expression of miRNA between γ-sEVs and 

sEVs by MA-plot, in which data are shown as log2 transformed values. The X-axis shows the 

average quantitated value across the data and the Y axis shows the difference between γ-sEVs 

and sEVs. Silver, blue, and red dots represent miRNAs that changed log2FC < 2, 2 ≦ log2FC < 4, 

and 4 ≦ log2FC, respectively. FC; fold-change. 



 

Supplementary Figure 8. α-SMA expression after injecting vehicle, AD-MSC, IFN-γ 

preconditioned AD-MSC (γ-AD-MSC), AD-MSC-sEVs (sEVs; 2 and 5μg), and AD-MSC-γ-

sEVs (γ-sEVs; 2 and 5μg). (A) α-SMA positive cells are stained brown. (B) Frequency of α-

SMA positive cells. Data are presented as means ± SD; n = 3 per experiment. 



 

Supplementary Figure 9. Violin plots of data from single-cell transcriptome analysis. The 

distributions of Alb, Epcam, Cx3cr1, Mrc-1, Cd160, Cd14, Cd3e, Mmp9, F8, Cd19, Siglech, and 

Cygb-expressing cells are shown. 

 



 

 

 

Supplementary Figure 10. Analysis of scar associated macrophages. (A) Distribution of 

Trem2+Cd9+ cells, Term2+Cd9+Cd206+ cells, and Trem2+Cd9+Cd80+ cells. (B) Frequency of 

Trem2+Cd9+ cells after injecting vehicle, AD-MSC (MSC), IFN-γ preconditioned AD-MSC (γ-

MSC), AD-MSC-sEVs (sEVs), and AD-MSC-γ-sEVs (γ-sEVs). (C) Frequency of Cd80+ and 

Cd206+ cells in Trem2+Cd9+ cells. (D) Frequency of Il-1b+ cells and (E) frequency of Tnf-a+ 

cells in Trem2+Cd9+ cells. 



  

Supplementary Figure 11. Mmp and Timp expression in selected macrophage populations. 

 



 



Supplementary Movie 1. Motility of macrophages after PBS (vehicle), AD-MSC-sEV (sEV), 

and AD-MSC-γ-sEV (γ-sEV) injections. Motility of GFP+ macrophages were observed 240 min 

after addition of vehicle, sEVs, and γ-sEVs. Green, GFP-positive cells. Scale bar, 50 μm. 

Playback speed, 300×. 

 

Supplementary Movie 2. Phagocytosis of macrophages after PBS (vehicle), AD-MSC-sEV 

(sEV), and AD-MSC-γ-sEV (γ-sEV) injection in vitro. sEVs, γ-sEVs, and pHrodo™ Green 

Zymosan Bioparticles™ conjugates were added 120 min after addition of vehicle, and 

phagocytic abilities of DsRed+ macrophages were observed. Green, pHrodo™ Green Zymosan 

Bioparticles™ conjugates. Red, DsRed+-positive cells. Scale bar, 50 μm. Playback speed, 600×. 

 

Supplementary Movie 3. Intravital liver imaging of CCl4-damaged CX3CR1-EGFP mice treated 

with PBS (vehicle), AD-MSC-sEVs (sEVs), or AD-MSC-γ-sEVs (γ-sEVs) in vivo. CCl4 was 

injected intraperitoneally twice per week for 8 weeks. Intravital imaging was performed 24 hours 

after intravenous injection of vehicle, sEVs, and γ-sEVs. Sequential images of the same visual 

field are shown. Green, CX3CR1-EGFP-positive cells. Red, blood vessels visualized by 

intravenous injection of Texas Red-conjugated 70 kDa dextran. Scale bar, 50 μm. Playback 

speed, 300×. 

 

 


