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Supplementary Fig. 1. MSC-EV characteristics.

a. Representative image of hMSC-EV visualized via transmission
electron microscopy (TEM). Scale bar =200nm. b.
Immunoblotting for Alix, HSP70, CD63, CD9, CD81, and H2AX
in hMSC-EV and MSC lysates. c. Size and concentration analysis
of non-concentrated hMSC-EV after 2 days of conditioning
(green) and control aliquots of MSC-CM after 30 min of
conditioning (blue) by NTA using ZetaView.
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Supplementary Fig. 2. Comparison of murine and human
MSC-EV antifibrotic effects in vitro. Representative images of
HDF, MLF, and HLF immunocytochemical analysis for the aSMA
expression. The cells were incubated with TGFb for 4 days
(TGFD) in the presence of human MSC-EV (TGFb + hMSC-EV)
or murine MSC-EV (TGFb + mMSC-EV) and compared with the
cells cultured without TGFb (control). Scale bar =200 um.
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Supplementary Fig. 3. Dynamic changes in the lung tissue density in mice
with bleomycin-induced pulmonary fibrosis treated with MSC-EV
measured via MRI. a. Representative MR images for the fibrosis prevention
groups. b. Quantification of dynamic changes in the lung tissue density
measured via MRI in the fibrosis prevention groups. a-b Ctrl (DMEM 1 day
after bleomycin administration), n = 11; EV_p (MSC extracellular vesicles 1
day after bleomycin administration), n = 9; SF_p (MSC soluble factors 1 day
after bleomycin administration), n= 6, n = biological independent animals per
group. Number of analyzed fields of view per sample = 3-10 for each animal.
c. Representative MR image for the fibrosis treatment groups. d.
Quantification of dynamic changes in the lung tissue density measured via
MRI in the fibrosis treatment groups. c—d; Ctrl (DMEM 14 days after
bleomycin administration), n = 11; EV_t (MSC extracellular vesicles 14 days
after bleomycin administration), n = 9; SF_t (MSC soluble factors 14 days
after bleomycin administration), n = 6; n = biological independent animals per

group. Number of analyzed fields of view per sample = 3-10 for each animal.
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Supplementary Fig. 4. Isolation of MSC-EV by gradient
ultracentrifugation does not change their antifibrotic effect.

a. Representative image of myofibroblast immunocytochemical
analysis for the aSMA expression. Scale bar = 100 um. b. Western-
blot analysis of aSMA. n= 2 biological independent experiments. c.
Dot blot analysis of collagen type I. n= 2 biological independent
experiments for all methods. #1 and #2 — independent data for two
different HDF donors. Fibroblast — undifferentiated fibroblasts, ctrl
— myofibroblasts treated with DMEM during 4 days, EV -
myofibroblasts treated with EV during 4 days.
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Supplementary Fig. 5. Critical contribution of RNAs to the MSC-EV
antifibrotic effects, part 1. a. Representative image of the myofibroblast
iImmunocytochemical analysis for the aSMA expression in the presence of
MSC-EV treated with RNase. MSC-EV treated with RNAse for 3 h (EV
RNase 3h, internal RNA-depleted EV) or for 30 min (EV RNase 30°,
external RNA-depleted EV), MSC-EV transfected by scramble miR + RNase
30-min treatment, MSC-EV transfected by the miR-29¢ and miR129
inhibitor + RNase 30-min treatment. n= 3 biological independent
experiments. b. Analysis of the length distribution of nucleic acid fragments
within native MSC-EV or MSC-EV treated by RNAse for 3 h. ¢ NTA for

MSC-EV or MSC-EV treated by RNAse for 3 h.
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Supplementary Fig. 6. Critical contribution of RNAs to the MSC-EV antifibrotic effects, part 2. a. Representative

image of the myofibroblast immunocytochemical analysis for the aSMA expression in the presence of EV from MSC with
Crispr-Cas9 miR-29 knockdown. Wt, EV from hTERT-MSC ; Crispr_ctrl, EV from hTERT-MSC with Crispr-Cas9
nonsense knockdown; and Crispr_miR29, EV from hTERT-MSC with Crispr-Cas9 miR-29 knockdown. b.1 miR29
expression within hTERT-MSC (left graph) or appropriate EV (right graph), RT-PCR. b.2,3. Analysis of the aSMA

expression within the myofibroblasts after exposure to serum-free cultured control (ctrl) or hTERT-MSC EV (EV wt),
hTERT-MSC Crispr_ctrl EV (EV Crispr_ctrl), or hTERT-MSC Crispr_miR29 EV (EV Crispr_miR29). b.2 Western

blotting, b.3 immunocytochemical analysis, n = 2. b,c Western blot analysis specific targets for miR-29¢c (b1, b2. n= 2

biological independent experiments) and miR-129 (c1, c2. n= 3 biological independent experiments)
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Supplementary Fig. 7. MSC-EV transfection with scramble oligos as
controls for specific miR inhibitors does not affect MSC-EV
antifibrotic effects in vivo. a. Representative images of hematoxylin—eosin
(H&E), Masson trichrome and Picrosirius Red (PSR) staining. Scale
bar =100 um. b. Quantification of the pulmonary fibrosis severity using the
Ashcroft scale; Ctrl (DMEM 14 days after bleomycin administration), n
= 11; EV_t (MSC extracellular vesicles 14 days after bleomycin
administration), n = 9; EV_inh (MSC extracellular vesicle, transfected by
the mMiRNA-29 & mIiRNA-129 inhibitors 14s day after bleomycin
administration), n= 8; inh (MIRNA-29 and miRNA-129 inhibitors 14 days
after bleomycin administration), n= 5; EV_scramble (MSC extracellular
vesicle, transfected by the mIiRNA Inhibitor Control 14s day after
bleomycin administration), n= 4, n = biological independent animals per
group. Assessment was conducted by two independent blinded experts. c.
Quantification of the ECM deposition on the PSR staining image. The

green line indicates the median for the intact group.
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Supplementary Fig. 8. Dynamic changes in the lung tissue
density in mice with bleomycin-induced pulmonary fibrosis
treated with MSC-EV transfected by miR inhibitors
measured via MRI. a. Quantification of dynamic changes in
the lung tissue density measured via MRI. b. Representative
MR images. Ctrl (DMEM 14 days after bleomycin
administration), n = 11; EV_t (MSC extracellular vesicles 14
days after bleomycin administration), n = 9; EV_inh (MSC
extracellular vesicle, transfected by the miRNA-29 & miRNA-
129 inhibitors 14s day after bleomycin administration), n=9;
inh (MIRNA-29 and miRNA-129 inhibitors 14 days after
bleomycin administration), n= 5; n = biological independent
animals per group. Number of analyzed fields of view per

sample = 3-10 for each animal.
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Supplementary Fig. 9. Immunohistochemical analysis for the
aSMA, CD90, CD163, and FAPa expressions in pulmonary
tissue (antibody) compared with staining with the corresponding

1sotype control antibodies (IgG). Scale bar = 100 pum.



MicroRNA and Target Gene Description:

miRNA Name hsa-miR-128-5p miRNA Sequence  CUUUUUGCGGUCUGGGCUUGC
Previous Name hsa-miR-129

Target Score 90 Seed Location 96, 225

NCBI Gene ID 1277 GenBank Accession NM 000088

Gene Symbol CoLiAal 3' UTR Length 1406

Gene Description collagen type I alpha 1 chain

3' UTR Sequence

1 actcocctcca toccaacctg gotoccctoco acccaaccaa ctttccoccocc aacccggaaa
6l cagaceagca acccasactg aaccccctca aaagccamaa aatgggagac astttcacst
121 ggactttggs saatattitt ttcctttgeca ttcatctctc aaacttagtt titatctitg
181 accesaccgas catgaccaaa asaccaaasgt gcattcaacc ttaccaaaasa aszzzzaaaszs
241 aasagaatas stasatsact ttttaaaassa ggaagcttgg tccactiget tgaagacceca
381 tgcgegegeta sgtccctttc tgoccgttgg gottatgaaa coccaatgot gocctttctg
361 ctectttete cacaccoccce tiggsggecte coctocacte cttcccaaat ctgtotecce
421 agasagacaca ggasacaatg tattgtctgc ccagceatca aaggcastgc tosaacaccc
481 aagtggcccc caccctcage cogoetooctge cogoccagea cocccaggoe cigggggacce
341 tgggettctc sgactgccaa agaasgoctig ccatctggeg cicccatgge tottgoaaca
8@l tctcccocttc gttttteagg ggstcatgoc gggggageca ccagococtc actgggticg
661 gaggagaghtc sggaagggcc acgacaasgC agasacatcg gattigggea acgcgtgihca
721 atcccttgtg ccgoageget gggcgggaga gactgttctg ttccttgtet aactgtgits
781 ctgaaagact acctcgttct tgtottgstg tgtcaccggg goaactgoct ggggscgsss
841 atgggggcag ggtggeegeg gotocccatt ttataccaas ggtgotacat ctatgtgatg
281 ggtggestgs ggagggeatc actgghtgeta tagasstigs gatgocccccocc caggocages
261 aatgttcctt tttgttcasa gtctattttt attccttgat atttttcttt titttttitt
1821 ttttttgtgg atggggaectt gtgaattttt ctasaggtge tatttaacat gggsggagss
1881 cgtgtgcgee tccagoccag cocgotgoto actttccace ctctectocac ctgoctetgg
1141 cttctcagge ctctgotote cgacctotot cotetgaaac cotcoctocac agotgoagec
1281 catcctecccg gotococctoct agtotgtoct gegtoctetg tocccgggtt teagagacsa
1261 cttcccasag cacaasgcoag tttttcccoccc taggggtggs aggasgcasa agactcigta
1321 cctatttigt atgtgtetaa taatttgags tgitittaat tattitgatt gctggaataa
1231 agcatgtgga satgacccaa acataa

miRNA Name mmu-mif-129-5p miRNA Sequence CUUUUUGCGGUCUGGGCUUGC
Previous Name mmu-miR-129

Target Score 60 Seed Location 228, 1421

MNCBI Gene ID 12842 GenBank Accession MM 007742

Gene Symbeol Collal 3' UTR Length 1439

Gene Description collagen, type I, alpha 1

3' UTR Sequence

1 actccctcca coccastotg gttccctcoe acccagocca cttttcccca accctggass

8l cagacgaaca acccasactc satttccccc aaaagccaaa aatatgggag ataatticac
121 atggactitg gasascettt tttttccttt geattcacct ttcasactta gtttttacct
181 ttgaccaact gaacgtgacc assaaccaaa agtgcattca accttaccaa aaaagaaaaa
241 aasasasaga ataaatsaat aacttttitas aaasaggaagc ttggtcctct tgcttgaaga
3@1 cctatgtggeg tataagtccoc ttocctgeocca cttggcttat gataccotaa tgotgocttt
361 tctgoctoctt totoccaccoo ctottgggee ctoctoctoca ttgoctcoocca astttaagte
421 tcccccaaga cacaggeaat asstgeatigt cigocccagca sacaasaggoa atgcotgaast
481 gtcccaccag cccctceace ccghoctactt cocctacccag caccctcaaa toctgotggg
541 acatgggegtt cttggactgt tgaaggaacc taaccatctg gcatctocat ggoctctges
6@1 acaasaccccc cacttttttc tctcccccoo cococccaggga gggoctgtge titgggoagc
G681 cacctgccco tctcaggget ttggagocag gragggtcac agcagactgg asacatcgga
721 catgcatgtg caggctggegt gggagagacc gttctattcc tocagtgcaat tgtgttgctg
781 aasgactacc tcgttcttgt ctttgtgtgt caccggggca actgtgtgge ggogegggats
841 ggggcagggt ggrageoecge ccagtttggt atcasaggtg ctacatctct gigasggget
281 ggggtgeggas ggaatitctg gtgctataga agcigagatg ciccctagac cagceaatgt
981 ttcttttgtt camagtettt tttattcttt titttttttt tittaatgga tagggacttig
1821 tgtgaattgt tpgegttttt tttttttttt tttttgettt tgtttttttt tgttttgttt
1881 tgtttttttt cctgesggtg ctatttaaca aggzageaga gagtgcgsge acttcacccot
1141 geccactoto tactcteotet ccactctict agttoctggg coctatctgat ctototottt
1281 cttctgesac cctococtet tgotgotget coctocccte tgoctotote tiggtotgte
1281 ctgcatcagg gtttcagage accactticc aaagcacaaa acagitttta ccocctggget
1321 gggaggaaac sagagactct gtacctattt tgtatgtgta taataatttg agstgtittt
1381 aattattttg attgctggea tasagcatgt ggasatgacc camaaaazaa assazaaaz

Supplementary Table 1. hsa-microRNA-129-5p and mmu-
microRNA-129-5p have binding sites on collagen type | alpha 1



MicroRNA and Target Gene Description:

miRNA Name hsa-miR-29c-3p miRNA Sequence UAGCACCAUUUGAAAUCGGUUA
Previous Name hsa-miR-29c¢

Target Score ag Seed Location 881, 923, 1056

NCBI Gene ID 1277 GenBank Accession MM 000088

Gene Symbol COL1AL 3' UTR Length 1406

Gene Description collagen type I alpha 1 chain

3' UTR Sequence

1 actccctcca tcccaacctg gotccctoco acccasaccaa ctitcoccococc aacccggaaa
6l cagaceagce acccaaactg aaccccctca @aagccasaa aatgggagac aatttcacat
121 ggactttgga aaatattttt ttcctttgea ttcatctctc aaacttagtt tttatctttg
181 accaaccgaa catgaccaaa aaccaaaagt geattcaacc ttaccasaaa sasazaaass
241 asasageataa atasatsact ttttaaasss ggasgcttgg tcocactiget tgeagaccea
3@1 tgcggggeta agtcocctitc tgoccpttgg gettatgaaa coccaatget goocctttctg
361 ctcctttocte cacaccoccce titggggcctoc cocteccacte cttoccaaat ctgicteocece
421 agesagacaca ggaaacastg tattgtctgc ccagcaatca aaggcastge toaaacacco
481 sagitggcccce caccoctoage cogotoctgo ccgocccagoa coccccaggoc ctgggggacc
541 tggggttctc agactgccaa agaagccttg ccatctggeg ctoccatgge tottgeaaca
6@1 tctccccttc gtttttgagg gogtcatgoc gggggagoca ccagococto actgggtteg
661 gaggegagtc aggaaggecc acgacaaagc agasacatcg gatttggegga acgcgtgtea
721 atcccttgtg ccgoaggect gggcgggege gactgttctg ttococttgtgt sactgtgttis
781 ctgasagact acctcgtict tgtcttgatg tgtceccggg goaactgoct gggggcgegss
841 atggggegcag ggtggaageg gotoccccatt ttataccaaa ggtgctacat ctatgtgatg
S@1 ggtgggetge ggagggaatc actggtgeta tagasattgas gatgcccccco caggocageoa
961 asatgttcctt tttgttcaaa gtctattttt attccttgat atttttcttt tttitttttt
16821 ttttttgtges atggggactt gtgaattttt ctaaaggtge tatttaacst gggaggagag
1681 cgtgtgcggc tccagoccag cocgotgete actitocace ctoctoctocac ctgoctotgs
1141 ctictcaggc ctctgotcte cgacctctet coctctgasac coctocctocac agotgeagece
1281 catcctcoccg gotcootoct agtctgtoct gegtoctoctg tocccggett toagagacas
1261 cticccasag cacasagcag tttttccccc taggggtggg aggasgcasa agactctgta
1321 cctattttgt atgtgtataa taatttgaga tgtttttaat tattttgatt gctggaataa
1381 agcatgtggs aatgacccaa acataa

MicroRNA and Target Gene Description:

miRNA Name mmu-miR-29¢c-3p mMiRNA Sequence  UAGCACCAUUUGAAAUCGGUUA
Previous Mame mmu-miR-29¢

Target Score 95 Seed Location 877,919, 1097

NCBI Gene ID 12842 GenBank Accession MM 007742

Gene Symbol Colial 3' UTR Length 1439

Gene Description collagen, type I, alpha 1

3' UTR Sequence

1 actcccteca ccccaatctg gttoccctooo acccagocca cttttoccca accctggaaa

6l cagacgaaca acccaaactc aatttccccc aaaagccaaa aatatgggag ataatttcac
121 atggactttg gaasacattt tttttccttt geattcacct ttcaasactta gtttttacct
1581 ttgaccaact gaacgigacc aassaccaaa agtgcattca accttaccea assagaaaaa
241 aassoasaga otasatssat sactttttaa saaasggesagc ttggtcctct tgcitgaags
3@1 cctatgtggg tataagtccc ttcctgccca cttggettat gataccctaa tgotgocttt
361 tctgctcctt tctccaccce ctottgggge ctctoctcca ttgotcccca aatttaagtc
421 tcccccaaga cacaggasat aatgcattgt ctgoccageca aacaaaggca atgctgaaat
481 gtccocaccag cccctcaacc cogtctactt coctacccag caccctcaaa toctgctgss
541 acatggggtt cttggactgt tgaaggascc taaccatctg gratctccat ggoctotgea
6@1 acssacccce cactittttc totcccccco cccccaggga gggoctgtge titgeggeage
861 cacctgocce tctcaggget ttggagccag gcagggtcac sgoagactgg asacatcggs
721 catgcatgtg caggctgget gggsgagacc gttctattcc tcagtgeast tgtgttgetg
781 aaasgactacc tcgttctigt ctttgtgtgt caccggggea actgtgtggg ggogegeatg
841 ggesgcagget ggcagoacgc coagtttggst atcasaggtg ctacatctct gtgasgggst
9@l ggesstgegas ggaatttctg gtgctatags agctgagstg ctooctagac cagceaatsgt
961 ttcttttgtt caasgtattt tttattcttt tttttttttt ttttaatgga tagggacttig
1921 tgtgaattgt tgggegttttt tttttttttt tttttggttt tgtitttttt tgttttgttt
1881 tgtttttttt cctgeaggtg ctatttaaca agggagaaga gagtgogggg acttcaccct
1141 gcccactctc tactctctect ccactcttoct agttcoctggg cctatctgat ctotoctocttt
1281 cttctgasac cctcccctet tgetgetget coctocccte tgoctotocte ttggtotgte
1261 ctgcatcageg gtttcagagc accactttcc aaagcacaaa acagttttta coccctgggct
1321 gggeggaaac eagagactct gtacctattt tgtatgtgta taataatttg agatgttttt
1351 aattattttg attgctggaa tesagcatgt ggasstgacc caocaacaca asaacaada

Supplementary Table 2. hsa-microRNA-29¢-3p and mmu-
microRNA-29c-3p have binding sites on collagen type | alpha 1



