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Table S1. Primer sequences used for real-time RT-PCR. 

Gene Forward primer (5’→3’) Reverse primer (5’→3’) 

GADPH AGGTCGGTGTGAACGGATTTG TGTAGACCATGTAGTTGAGGTCA 

IL-1β GCAACTGTTCCTGAACTCAACT ATCTTTTGGGGTCCGTCAACT 

IL-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC 

TNF-α CCTGTAGCCCACGTCGTAG GGGAGTAGACAAGGTACAACCC 

IL-10 GCTCTTACTGACTGGCATGAG CGCAGCTCTAGGAGCATGTG 

IL-22 AATGAAAAGGCCCCCAAGGTAGT

TATCC 

GTCGTTTCCGCAACAAGTCCTCT

TC 

Stat3 GCCATCCTAAGCACAAAGCC GGGAATGTCGGGGTAGAGGT 

c-Myc GACTGTATGTGGAGCGGTTTCT TGCTGTCGTTGAGCGGGTA 

Survivin ATCGCCACCTTCAAGAACTG AATCAGGCTCGTTCTCGGTA 

VEGF AACGATGAAGCCCTGGAGTG TGAGAGGTCTGGTTCCCGA 

Bcl-2 GATGACTGAGTACCTGAACCG CAGAGACAGCCAGGAGAAATC 

SOCS3 GGAGAGCGGATTCTACTGGA TGACGCTCAACGTGAAGAAG 

Reg3b ACTCCCTGAAGAATATACCCTCC CGCTATTGAGCACAGATACGAG 
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Reg3g ATGCTTCCCCGTATAACCATCA GGCCATATCTGCATCATACCAG 

 

 

Figure S1. Ex vivo imaging of NIR dyes in radiation-induced intestinal injury mice. There 

showed no radiation dose-dependent of NIR dyes distribution in intestines. 

 

 

Figure S2. Ex vivo imaging of MSC-EVs in radiation-induced intestinal injury mice. (A) 

Distributions of NIR-labeled EVs at 48 h after NIR-EVs administration. (B) Distributions of 

NIR-labeled EVs at 72 h after NIR-EVs administration. 

 

 

 



 

Figure S3. Radiation increase cellular uptake of MSC-EVs. (A) Representative 

immunofluorescence images showing uptake of PKH26-labeled MSC-EVs by MODE-K cells 

under different irradiation doses. Scale bar, 25 μm. (B) Graph showing the percentage uptake 

of fluorescent MSC-EVs (red) by MODE-K cells. The results showing radiation increases the 

binding of MSC-EVs to irradiated MODE-K cells. **P < 0.01 vs. 0 Gy, ##P < 0.01 vs. 2 Gy, 

n=3. 

 

 

Figure S4. Effects of MSC-EVs on DNA-damage Responses. (A and B) Representative 

images of γH2AX (green) and quantitative data. Scale bar, 100 μm. (C and D) Representative 

images of comet assay and quantitative data. MSC-EVs ameliorated DNA damage after 

radiation. Scale bar, 100 μm. **P < 0.01 vs. EV, ***P < 0.001 vs. EV, #P < 0.05 vs. IR+PBS, 
###P < 0.001 vs. IR+PBS, n=3.  

 



 

Figure S5. Micrographs for H&E staining of organs sections. There was no difference 

between the MSC-EVs administration group and the control group. Scale bar, 100 μm. 

 

 

Figure S6. The effect of MSC-EVs on the protection of intestinal cells in irradiated mice. 

(A) Immunohistochemistry of Lysozyme in intestine tissues. Scale bar, 100 μm. (B) qRT-PCR 

of Lysozyme, and the expressions of regeneration-associated genes (Reg3b and Reg3g) were 

increased in the MSC-EV group. **P < 0.01 vs. Ctrl, ***P < 0.001 vs. Ctrl, #P < 0.05 vs. 

IR+PBS, ##P < 0.01 vs. IR+PBS, n=3. 

 

 

 

 

 

 



 

Figure S7. Immunohistochemistry of TUNEL in intestine tissues. MSC-EVs significantly 

reduced the apoptosis level in the intestine of mice after radiation. 

 

Figure S8. (A) Statistical histogram of differential genes. Red represents up-regulated genes, 

blue represents down-regulated genes, and the ordinate represents the number of differential 

genes. (B) Western blot of Akt and ERK pathway related protein expression. There was no 

obvious difference among three groups. (C) Western blot of Stat3 pathway related protein 

expression. The Stat3 pathway was inactivated after blocked the PS on cell membrane and 

neutralized the MFGE8 protein on the MSC-EVs. 

 
 

 

 



 
Figure S9. (A) qRT-PCR analysis of the intestinal tissue showed that MSC-EVs treatment 

significantly increased the level of miRNA-455-5p in the intestinal tissue. **P < 0.01 vs. Ctrl, 

n=3. (B) Quantification analysis of the SOCS3 protein in Figure 8F. ##P < 0.01 vs. EV-

inhibitorNC, n=3. 

 

 

 

Figure S10. (A) Western blot of Stat3 pathway related protein expression. p-Stat3 and 

VEGFR1 protein level were inhibited after treatment with EV-miR-455-5p inhibitor. #P < 0.05 

vs. EV- inhibitorNC, ##P < 0.01 vs. EV-inhibitorNC, n=3. 


