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Supplementary Fig.1. DMF upregulates Ho-1 and reduced hypoxia-induced Nox4 
in pulmonary vasculature
Representative pictures of double immunostained frozen lung sections of hypoxic mice 
from  preventive  treatment  group.  Sections  were  stained  with  CD31  or  vWF  as 
endothelial  cells  marker  and  HO-1  or  NOX4 antibodies.  White  arrowheads  indicate 
HO-1/NOX4 non-immunoreactive- and yellow arrowheads immunoreactive-vessels.
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Supplementary Fig.2. DMF inhibits hypoxia/SU5416-induced expression of the pro-
inflammatory genes in lung
qPCR quantification of relative mRNA levels in lung of chronic hypoxia/SU5416 mice. 
Normoxia (N),  Hypoxia (H),  DMF treatment (D).  Normoxia (N),  Hypoxia (H),  DMF 
treatment (D). P values were calculated using the two-way ANOVA and Tukey’s multiple 
comparisons test. *P<0.05, **P<0.01, ***P<0.001
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Supplementary Fig.4. NRF2 is not necessary for anti-inflammatory action of DMF 
in LPS-stimulated HPAECs
Human  pulmonary  arterial  endothelial  cells  (HPAECs)  were  subjected  to  siRNA 
silencing with scrambled siRNA (scr) or NRF2 targeting siRNA for 48h and then treated 
with LPS (L) and 10 µM DMF (D) for 4h. Relative gene expression was measured with 
qPCR.  N=  3  independent  experiments.  Data  shown  as  mean  ±  SD.  P values  were 
calculated using the two-way ANOVA and Tukey’s multiple comparisons test. *P<0.05, 
**P<0.01, ***P<0.001
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Supplementary  Fig.3.  DMF  prevents  hypoxia-induced  immune  cells  tissue 
infiltration. 
Frozen lung sections from the preventive mode experiment were immunostained using 
anti-MAC3 (D) antibody as a general macrophage marker and anti-CD45 (E) antibody as 
a general leukocyte marker. Positive cells were counted from 5 fields of view per mouse. 
n=4 mice per group, data shown as mean ± SD. *P<0.05, **P<0.01, ***P<0.001. 



Supplementary Fig.6. DMF inhibits hypoxia-induced expression of pro-fibrotic and 
proliferative genes in HPAECs
HPAECs were incubated for up to 24h in (H) hypoxia (2.5% O2) or (N) normoxia (21% 
O2) with 10μM DMF (D) or DMSO. Relative gene expression was measured with qPCR. 
n=3 independent experiments. P values were calculated using the two-way ANOVA and 
Tukey’s multiple comparisons test.   Data shown as mean ± SD.  *P<0.05, **P<0.01, 
***P<0.001. 
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Supplementary Fig.5. DMF inhibits hypoxia-induced expression of the pro-fibrotic 
genes in lung
qPCR quantification of relative mRNA levels in lung of chronic hypoxia mice. Normoxia 
(N), Hypoxia (H), DMF treatment (D). Normoxia (N), Hypoxia (H), DMF treatment (D). 
P values were calculated using the two-way ANOVA and Tukey’s multiple comparisons 
test. *P<0.05, **P<0.01, ***P<0.001

N N+D H H+D H H+D0

2

4

6

fo
ld

 ch
an

ge

Ctgf
* **

* *

***

preventive therapeutic

N N+D H H+D H H+D
0

1

2

3

4
fo

ld
 ch

an
ge

Tgfβ1
* ***

** ***

**

preventive therapeutic
N N+D H H+D H H+D

0

1

2

3

4 Tgfβ2

*** ***
** ***

***

preventive therapeutic
N N+D H H+D H H+D

0

1

2

3

4 Tgfβ3
** *

* **

*

preventive therapeutic

N N+D H H+D H H+D
0

2

4

6

8 Et1

preventive therapeutic

*** ***
** **

N N+D H H+D H H+D
0

2

4

6

fo
ld

 ch
an

ge

αSma

***

* ***

preventive therapeutic



0μM 15μM 30μM 60μM 

90μM 120μM 150μM H2O2 

SYTOX 
HOECHST 

Supplementary Fig.7. DMF does not induce cytotoxicity in a range of concentration 
of 0- 120 μM. 
IMR90 fibroblasts were treated with 0-120 μM DMF for 24h or H2O2 for 1h as a positive 
control of cell death. Cells were then stained with Hoechst for nuclei and SYTOX for 
dead cells. 
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Supplementary Fig.8.  Effect of DMF on  basal levels of gene expression in lung 
fibroblasts 
 Human primary lung fibroblasts from healthy controls  and scleroderma patients  were 
treated for 24h  with 90μM DMF and control cells  were treated with vehicle (DMSO). 
Relative gene expression was measured with qPCR. .  Data shown as mean ± SD. P 
values were calculated using the two-way ANOVA and Tukey’s multiple comparisons 
test. *P<0.05, **P<0.01, ***P<0.001. 
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Supplementary Fig.10. DMF and TGFβ  do not alter protein levels of YAP, Fli1 and 
PPARγ, nor the mRNA levels of TAZ and β-catenin
Human primary lung fibroblasts from healthy controls  (HC) and scleroderma patients (SSc) 
were treated for 24h with 2.5ηg/ml TGFβ and 90μM DMF, control cells (C) were treated 
with vehicle (DMSO). Representative pictures of blots are shown.
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Supplementary Fig.9. NRF2 is not necessary for the anti-fibrotic action of DMF in lung 
fibroblasts treated with TGFβ
IMR90  cells  were  subjected  to  siRNA silencing  with  scrambled  siRNA (scr)  or  NRF2 
targeting siRNA for  48h and then treated with  TGFβ  (T)  and 90 µM DMF (D) for  24h. 
Relative gene expression was measured with qPCR. N= 3 independent  experiments.  Data 
shown as  mean ± SD.  P values  were calculated using the two-way ANOVA and Tukey’s 
multiple comparisons test. *P<0.05, **P<0.01, ***P<0.001



Supplementary Fig.11. Lung fibrotic regions are enriched in active β-catenin 
positive cells
Parrafin embedded  lung sections of bleomycin (BLEO) and DMF treated mice 
were  stained  with  an  antibody  against  active  (unphosphorylated)  β-catenin  or 
Gomori trichrome for collagen.
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Supplementary Fig.13. Silencing efficiency of βTRCP with siRNA in lung fibroblasts
IMR90  cells  were  subjected  to  siRNA silencing  with  scrambled  siRNA (scr)  or  βTRCP  
targeting siRNA for  48h and then treated with  TGFβ  (T)  and 90 µM DMF (D) for  24h. 
Relative gene expression was measured with qPCR. N= 3 independent  experiments.  Data 
shown as mean ± SD.
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Supplementary Fig.12. DMF does not alter nuclear-cytoplasmic shuttling of YAP/TAZ
IMR90 cells were treated for 1h with 90μM DMF and then for 1h with 2.5ηg/ml TGFβ, 
control  cells  were  treated  with  vehicle  (DMSO).  Cells  were  collected  and  subjected  to 
cytoplasmic/ nuclear protein fractionation. Representative pictures of blots are shown.
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Supplementary Fig.14. Un-cropped images of immunoblots
(A) Immunoblots from Fig.3A. (B) Immunoblots from Fig.3D. (C) Immunoblats from Fig.6A. 
(D) Immunoblots from Fig.7A,D. 
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