
 
 
Supplementary Figure 1. Expression analysis of typical cell surface markers on ASCs.  
ASCs were negative for the antigens CD14, CD34, CD45, HLA-DR, and CD19 but positive for the antigens 
CD44, CD73, CD90, and CD105. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 



Supplementary Figure 2. Flow cytometric panels for leukocyte subsets.  
(a) Gating strategy used for flow cytometric analysis of neutrophils, M1 macrophages, M2 macrophages, 
and B cells. (b) Gating strategy used for flow cytometric analysis of CD4+ T cells, CD8+ T cells, and Tregs. 
(c) mRNA expression levels of IL-10 and IL-6 in M1 and M2 macrophages in the spleen and kidney (n=3 
per group), and mRNA expression of CCR2 in M1 and M2 macrophages in the kidney (n=4 per group). All 
data are shown as mean ± SD. *p ≤ 0.05, **p ≤ 0.01 as determined by Welch’s t-test. 
 
 
 
 
 
 
 
 



 

Supplementary Figure 3. Flow cytometric analysis of leukocyte subsets.  
(a) Frequency of B cells, CD4+ T cells, CD8+ T cells in CD45+ cells, and CD45+ cells in live cells in the 
kidney 3 and 7 days after nephritis induction (day 3, n=5 per group; day 7, n=8 per group). *p ≤ 0.05, **p 
≤ 0.01, ***p ≤ 0.001 as determined by ANOVA. (b) Frequency of B cells, CD4+ T cells, and CD8+ T cells 
in CD45+ cells in the spleen 3 and 7 days after nephritis induction (day 3, n=5 per group; day 7, n=8 per 
group). *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 as determined by ANOVA. (c) Alterations in the percentage of B 
cells, CD4+ T cells, CD8+ T cells in CD45+ cells, and CD45+ cells in live cells induced by splenectomy 
with and without ASC treatment for nephritis (day 3, n=4 per group; day 7, n=7-8 per group). All data are 
shown as mean ± SD. *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 as determined by Welch’s t-test. 
 



 
Supplementary Figure 4. DiD-positive cells were abundant in the lungs and spleen after DiD-labeled 
BMMSC administration.  
(a) Experimental scheme for analyzing BMMSC distribution. DiD dye-labeled BMMSCs were administrated 
to rats with nephritis on day 2. Tissues were harvested on day 3. (b) Number of DiD-positive cells with 
large DiD dye particles and small particles in the liver, lung, spleen, and kidney were counted. (Liver: n=2; 
lung, spleen, and kidney: n=3). All data are shown as mean ± SD. Scale bars, 100 μm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary Figure 5. Impact of the reduction of ASC accumulation in the lung on treatment 
efficacy.  
(a) Experimental scheme for IVIS imaging analysis. DiR dye-labeled human ASCs were administered to 
nephritis-induced WKY/NCrj rats on day 2 with and without heparin. IVIS observation was performed on 
day 3. The accumulation of ASCs in the lungs was decreased by using heparin in a dose-dependent 
manner (n=5 per group). (b) Experimental scheme for ASC treatment with or without heparin. The 
therapeutic potential of ASCs was not canceled by decreasing the accumulation of ASCs in the lungs 
(n=8–9 per group). All data are shown as mean ± SD. *p ≤ 0.05, **p ≤ 0.01, as determined by ANOVA. 
 
 
 
 
 
 



 
 
 
 
 
 
 

Supplementary Figure 6. The proportion of each subset in DiD+ leucocytes. 
 Pie charts show the proportion of each subset in DiD+ leukocytes in the spleen and the kidney 4 hours 
after the venous injection of DiD-labeled ASCs (n=6 per group). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 1. Summary of MSigDB gene set enrichment analyis 

 

K: number of genes in each gene set; k: number of genes in overlap. Results with FDR q-value < 
0.05 are only shown. 
 

 

 



 
Supplementary Table 2. List of antibodies and dyes used in histological staining  

Primary antibodies 

 Supplier Conjugated Cat. # Incubation 

CD11b/c Abcam N/A ab 1211 10ug/ml, 1h, RT 

CD45 Biolegend Pacific Blue 202226 2 in 100, 1h, RT 

CD45 Biolegend FITC 202205 4 in 100, 1h, RT 

CD68  BMA Biomedicals N/A T-3003 0.5 in 100, 1h RT 

Secondary antibodies 

 supplier Conjugated Cat. #  

Histofine® Simple 

StainTM MAX PO 

(M) 

NICHIREI 

BIOSCIENCE 
Peroxidase 424132 1h, RT 

Fluorescein/Orego

n Green Polyclonal 

antibody 

Thermo fisher  Alexa Fluor 488 A-11096 0.5 in 100, 1h RT 

FITC-conjugated     

Dye 

 Supplier  Cat. #  

Simple stain DAB 

solution 

NICHIREI 

BIOSCIENCE 
 415172 5-10min, RT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 3. List of antibodies and dyes used in flowcytometry analysis 
A. List of antibodies used for staining ASCs      

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

Negative marker 

CD14 FITC BD M5E2 1in 5 Blue(488nm) 530/30 555397 

CD34 PE Santa Cruz ICO115 1 in 5 Blue(488nm) 575/25 sc-7324 

CD45 APC-Fire Biolegend HI30 1 in 20 Red(633nm) 780/60 304062 

HLA-DR APC Biolegend L243 1 in 20 Red(633nm) 660/20 307610 

CD19 FITC Biolegend 4G7 1 in 20 Blue(488nm) 530/30 392508 

Positive marker  

CD44 PE Biolegend IM7 1 in 80 Blue(488nm) 575/25 103007 

CD73 FITC Biolegend AD2 1 in 20 Blue(488nm) 530/30 344016 

CD90 FITC Biolegend 5.00E+10 1 in 20 Blue(488nm) 530/30 328108 

CD105 PE BD 266 1 in 20 Blue(488nm) 575/25 560839 
        

        

B. Panel for myeloid cells and B cell analysis      

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

Biotin 
PE-dazzle 

streptavidin 
Biolegend 

 

1 in 200 Blue(488nm) 610/20 405248 

CD45RA APC-Cy7 BD OX-33 1 in 50 Red(633nm) 780/60 561624 

CD161 PE Biolegend 3.2.3. 1 in 50 Blue(488nm) 575/25 205604 

CD3 Biotin 
Thermo 

fisher 
G4.18 1 in 50 

  
13-0030-

82 

CD32 N/A BD D34-485 1 in 50 
  

550271 

CD43 PE-Cy7 Biolegend W3/13 1 in 50 Blue(488nm) 780/60 202816 

CD45 Pacific Blue Biolegend OX-1 1 in 50 Violet(405nm) 450/50 202226 

HIS48 FITC 
Thermo 

fisher 
HIS48 1 in 50 Blue(488nm) 530/30 

11-0570-

82 

Live-dead Zombie Aqua Biolegend 
 

1 in 100 Violet(405nm) 525/50 423102 
        

C. Panel for T cell analysis       

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

CD25 PE Biolegend OX-39 1 in 100 Blue(488nm) 575/25 
12-0390-

82 

CD3 BV605 BD 1F4 1 in 50 Violet(405nm) 610/20 563949 

CD32 N/A BD D34-485 1 in 50 
  

550271 

CD4 FITC Biolegend OX-35 1 in 100 Blue(488nm) 530/30 203305 

CD45 Pacific Blue Biolegend OX-1 1 in 50 Violet(405nm) 450/50 202226 

CD8a PerCP Biolegend OX8 1 in 25 Blue(488nm) 660/20 201712 

Foxp3 APC Biolegend FJK16-s 1 in 50 Red(633nm) 660/20 17-5773-



82 

Live-dead Zombie Aqua Biolegend 
 

1 in 100 Violet(405nm) 525/60 423102 
        

D. Panel for Ki 67 analysis in Tregs      

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

CD25 PE Biolegend OX-39 1 in 100 Blue(488nm) 575/25 
12-0390-

82 

CD3 BV605 BD 1F4 1 in 50 Violet(405nm) 610/20 563949 

CD32 N/A BD D34-485 1 in 50 
  

550271 

CD4 PE-Cy7 Biolegend W3/25 1 in100 Blue(488nm) 780/60 201516 

CD45 Pacific Blue Biolegend OX-1 1 in 50 Violet(405nm) 450/50 202226 

CD8a PerCP Biolegend OX8 1 in 25 Blue(488nm) 660/20 201712 

Foxp3 APC Biolegend FJK16-s 1 in 50 Red(633nm) 660/20 
17-5773-

82 

Ki67 FITC 
Thermo 

fisher 
SoLA15 1 in 100 Blue(488nm) 530/30 2040334 

Live-dead Zombie Aqua Biolegend 
 

1 in 100 Violet(405nm) 525/60 423102 
        

E.  Panel for CD45+ CD11b/c+ DiD+ cells subset sorting from spleen    

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

CD11b/c FITC Biolegend OX-42 1 in 200 Blue(488nm) 530/30 201805 

CD32 N/A BD D34-485 1 in 50 
  

550271 

CD45 Pacific Blue Biolegend OX-1 1 in 50 Violet(405nm) 450/50 202226 
        

        

F. Panel for M1 and M2 macrophage subsets sorting    

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

Biotin CD11b/c Biolegend OX-12 1 in 100 
  

201803 

CD3 BV605 BD 1F4 1 in 50 Violet(405nm) 610/20 563949 

CD32 N/A BD D34-485 1 in 50 
  

550271 

CD45 Pacific Blue Biolegend OX-1 1 in 50 Violet(405nm) 450/50 202226 

HIS48 FITC 
Thermo 

fisher 
HIS48 1 in 50 Blue(488nm) 530/30 

11-0570-

82 

Live-dead Zombie Aqua Biolegend 
 

1 in 100 Violet(405nm) 525/50 423102 
        

G. Panel for CD4+ T cell sorting from tibia      

Antibody Conjugated Supplier Clone Dilution Laser Filter Cat. # 

CD3 BV605 BD 1F4 1 in 50 Violet(405nm) 610/20 563949 

CD32 N/A BD D34-485 1 in 50 
  

550271 

CD45 Pacific Blue Biolegend OX-1 1 in 50 Violet(405nm) 450/50 202226 

Live-dead Zombie Aqua Biolegend 
 

1 in 100 Violet(405nm) 525/50 423102 

 



Supplementary Table 4. List of primers used to detect mRNAs 

Rps18 
Fw AAGTTTCAGCACATCCTGCGAGTA 

Rv TTGGTGAGGTCAATGTCTGCTTTC 

IL-10 
Fw CAGACCCACATGCTCCGAGA 

Rv CAAGGCTTGGCAACCCAAGTA 

TGFb1 
Fw CATTGCTGTCCCGTGCAGA 

Rv AGGTAACGCCAGGAATTGTTGCTA 

IL-6 
Fw ATTGTATGAACAGCGATGATGCAC 

Rv CCAGGTAGAAACGGAACTCCAGA 

TNFa 
Fw TTCCAATGGGCTTTCGGAAC 

Rv AGACATCTTCAGCAGCCTTGTGAG 

     Ccr2 
Fw TGTGAGGCTCATCTTTGCCATC 

Rv CACCTGCATGGCCTGGTCTA 

Fw, forward ;  Rv, reverse 
 
 

 

 

 

 

 


