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Abstract: Transforming growth factor-β1 (TGF-β1) stimulates extracellular matrix production, and is considered a 
master regulator of tissue fibrosis, including idiopathic pulmonary fibrosis and radiation-induced fibrosis. A recent 
study identified dysregulated miR-155 expression during pulmonary fibrosis. However, the role of miR-155 in TGF-
β1-induced pulmonary fibrosis remains unclear. In this study, we demonstrated that TGF-β1 downregulates miR-155 
expression in human lung fibroblast cell lines. MiR-155 inhibits the pro-fibrogenic activities of TGF-β1 by decreasing 
the expression offibronectin, collagen type I, alpha 1, and α-smooth muscle actin. We also identified transforming 
growth factor-β receptor-2 (TGFBR2) as a direct target of miR-155. Knocking down TGFBR2 in lung fibroblasts sig-
nificantly decreased TGFBR2 expression and inhibited the pro-fibrogenic activities of TGF-β1. Expression of a miR-
155-insensitive TGFBR2 construct restored fibrogenesis induced by TGF-β1 stimulation in miR-155 expressing cells. 
Therefore, our study suggests an important role for miR-155 in fibrotic lung diseases, and indicates that miR-155 is 
a potent therapeutic microRNA for treating pulmonary fibrosis.
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Introduction

Fibrosis is the excessive accumulation of colla-
gen and other extracellular matrix (ECM) com-
ponents following a breakdown in the normal 
balance of ECM synthesis and degradation [1]. 
Uncontrolled ECM production can lead to clini-
cally important fibrotic diseases, including idio-
pathic pulmonary fibrosis (IPF) and radiation-
induced fibrosis (RIF) [2, 3]. Pathological hall- 
marks include alveolar epithelial injury and 
hyperplasia, aberrant wound healing, formation 
of fibroblast foci, as well as excessive matrix 
deposition resulting in disrupted lung architec-
ture and respiratory insufficiencies [4]. How- 
ever, the fundamental molecular drivers and 
control points that coordinate this aberrant pro-
cess are poorly understood. Aberrant growth 
factor signaling within the epithelial-mesenchy-
mal unit has been shown to contribute to the 
pathobiology of pulmonary fibrosis [5, 6]. Am- 
ong the secreted factors driving fibrosis, trans-

forming growth factor-β1 (TGF-β1), which is pro-
duced by a wide range of inflammatory, mesen-
chymal, and epithelial cells, can convert fibro- 
blasts and other cells into matrix-producing 
myofibroblasts [7].

MicroRNAs (miRNAs) are a class of small (~22-
nt), non-coding RNA molecules that function  
in the post-transcriptional regulation of gene 
expression. These molecules downregulate pro-
tein expression by binding to partially comple-
mentary sequences in mRNAs and degrading 
and/or inhibiting mRNA translation [8]. There  
is growing evidence that dysregulated miRNA 
expression may contribute to many types of 
human diseases, including pulmonary fibrosis. 
The expression of approximately 10% of microR-
NAs is significantly changed in IPF lungs [9]. 
miRNAs are involved in regulating lung inflam-
mation, TGF-β1-mediated epithelial to mesen-
chymal transition (EMT) and fibroblast differen-
tiation, ECM gene expression, and in the pro- 
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gression of lung fibrosis [10]. They can also 
serve as potential targets for progressive pul-
monary fibrosis [9]. Recent studies also identi-
fied dysregulated miR-155 expression during 
pulmonary fibrosis [11]. However, the role of 
miR-155 in TGF-β1-induced pulmonary fibrosis 
remains unclear.

We evaluated miR-155 expression after TGF-β1 
stimulation and studied the potential role of 
miR-155 in TGF-β1-induced pro-fibrogenic acti- 
vities. TGF-β1 treatment downregulatedmiR- 
155 expression in human lung fibroblasts, and 
overexpression of miR-155 inhibited the pro-
fibrogenic activities. In addition, we identified 
transforming growth factor-β receptor-2 (TGF- 
BR2) as a direct target of miR-155, mediating 
the suppression of TGF-β1-induced fibrogene-
sis. Therefore, our study suggests an important 
role for miR-155 in fibrotic lung diseases, and 
that miR-155 may serve as a potential target 
for developing novel therapeutics to treat pul-
monary fibrosis.

Methods

Cell lines

Normal human lung primary fibroblasts, named 
WI-38, and human embryonic lung fibroblasts, 
named HLF1, were obtained from the Cell  
bank of The Chinese Academy of Sciences 
(Shanghai, China), and were grown in complete 
growth medium as recommended by the  
manufacturer. The cells were maintained in a 
humidified 5% CO2 atmosphere at 37°C. All  
cell lines were regularly authenticated by  
checking their morphology and confirming the 
absence of mycoplasma contamination by 
MycoAlert (Lonza, Rockland, ME, USA).

RNA isolation

Total RNA was isolated from freshly frozen tis-
sue samples and cell lines using TRIzol® 
Reagent (Invitrogen, San Diego, CA, USA). Small 
RNA enrichment was conducted using a mirVa-
namiRNA isolation kit (Ambion, Inc.), according 
to the manufacturer’s instructions and as 
described previously [12].

qRT-PCR assays

Real-time PCR was performed to evaluate the 
level of miR-155 using specific TaqMan primers 
through the determination and comparison of 

mean CT values. Briefly, a 2-μL aliquot of enri- 
ched small RNAs from cells was reverse tran-
scribed to cDNA using the TaqMan MicroRNA 
Reverse Transcription Kit (Applied Biosystems, 
San Diego, CA, USA) according to the manufac-
turer’s protocol. Then, 2 μL of cDNA was used 
as a template for the quantitative PCR amplifi-
cation. The quantitative PCR reaction was per-
formed using 10 μL TaqMan Universal Master 
Mix (2×) (Applied Biosystems), 1 μL gene-specif-
ic primers/probe, and nuclease-free H2O to a 
final volume of 20 μL. Template-free controls 
were included in both steps to ensure target-
specific amplification. Quantitative PCR was 
run on a 7500 HT quantitative PCR machine 
(Applied Biosystems). The CT values of different 
samples were compared using the ΔΔCT meth-
od as previously described [13]. Semi-quanti- 
tative real-time RT-PCR using SYBR Green I was 
performed to compare the relative expression 
levels of specific mRNAs as previously des- 
cribed (Lekanne Deprez et al, 2002).

Oligonucleotide transfection 

For transfection experiments, miRNA duplexes 
corresponding to the indicated miRNAs were 
designed as previously described [14]. The neg-
ative control (NC) RNA duplexes for the miRNA 
mimics and the small-interfering RNAs (siRNAs) 
were not homologous to any known human 
gene sequences. siRNAs were designed to tar-
get the human TGFBR2 transcript (GenBank 
Access No: NM_001024847). All RNA oligoribo-
nucleotides were purchased from Genepharma 
(Shanghai, China). The sequences were as fol-
lows: miR-155 mimics, 5’-UUAAUGCUAAUCG- 
UGAUAGGGGU-3’ and 5’-ACCCCUAUCACGAUU- 
AGCAUUAA-3’; NC, 5’-UUCUCCGAACGUGUCAC- 
GUTT-3’ and 5’-ACGUGACACGUUCGGAGAATT- 
3’; TGFBR2 siRNA, 5’-CCCATCCACTGAGACATA- 
TTAATAA-3’ (sense); Anti-miR-155 (an inhibitor 
of miR-155), 5’-ACCCCUAUCACGAUUAGCAUU- 
AA-3’; Anti-miR-C (used as a negative control 
for anti-miR-367 in the antagonism experi-
ment), 5’-GUGGAUAUUGUUGCCAUCA-3’. The 
oligonucleotide transfection was performed 
using Lipofectamine 2000 (Invitrogen). For 
each transfection, 50 nm/L of RNA duplex were 
used.

Vector constructs

To generate the TGFBR2 expression vector, the 
open reading frame of human TGFBR2 was 
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amplified and cloned into the pcDNA3.0 vector. 
Luciferase constructs were generated by ligat-
ing oligonucleotides containing the wild-type or 
mutated putative target site from the TGFBR2 
3’-UTR into the Psi-CHECK2 vector (Promega, 
Madison, WI, USA) downstream of the lucifer-
ase gene.

Luciferase assay

HEK293 and HLF1 cells were co-transfected 
with 80 ng of the luciferase reporter plasmid, 
40 ng of pRL-TK-Renilla-luciferase plasmid 
(Promega), and the indicated RNAs (final con-
centration: 20 nM). Twenty-four hours after 
transfection, firefly and Renilla luciferase activi-
ties were measured using a Dual-Luciferase 
assay kit (Promega). Each transfection was per-
formed in triplicate and repeated twice.

Western blot analysis

Western blot analysis was performed as de- 
scribed in our previous report [15]. Briefly, pro-
tein was extracted from cultured cells and 
quantified using the bicinchoninic acid assay 
kit (Pierce, Rockford, IL, USA) with bovine serum 
albuminas a standard. Equal amounts of pro-
tein from different samples were separated by 
SDS-PAGE and transferred to a nitrocellulose 

membrane (Bio-Rad). The membranes were 
blocked with 5% non-fat milk and incubated 
with primary antibodies. The target proteins 
were detected using an enhanced chemilumi-
nescence (ECL) kit (Amersham Pharmacia Bi- 
otech, Uppsala, Sweden). The following primary 
antibodies were used: anti-fibronectin, anti-
Col1A1, anti-α-SMA, anti-Smad2, anti-TGFBR2 
(Epitomics), anti-phosphorylated Smad2/3 
(Santa Cruz Biotechnology, Santa Cruz, CA, 
USA), and anti-GAPDH (ProteinTech Group Inc., 
Chicago, IL, USA).

Target-site inhibition assays

The miScript Target Protector for the miR-155 
binding site in the 3’-UTR of TGFBR2 mRNA  
was obtained from Qiagen (target binding site 
sequence: 5’-AGGAAGGGACCCAUGACAGCAUU- 
AGCAUUUGACAAUCACAC-3’). The miScript Ta- 
rget Protector is a single-stranded modified 
RNA that specifically interferes with the interac-
tion of a miRNA with a single target, leaving the 
regulation of other targets of the same miRNA 
unaffected. miR-155 mimics and miScript Ta- 
rget Protector were co-transfected into primary 
microglial cells according to the manufacturer’s 
protocol. miR-155 mimic and NCmiScript Target 
Protector designed not to bind the mRNA of 

Figure 1. TGF-β1 downregulates miR-155 in human 
lung fibroblasts. A. HLF1 and WI-38 human fibro-
blasts were treated with TGF-β1 (200 pM) for 24 and 
48 h. Whole-cell extracts were analyzed by western 
blot, using antibodies against fibronectin, Col1A1, 
and α-SMA. GAPDH was used as a loading control. 
Relative protein expression was shown on the right. 
B. HLF1 and WI-38 human fibroblasts were treated 
with TGF-β1 (200 pM) for the indicated length of 
time. miR-155 levels were determined by real-time 
PCR. The results obtained from three independent 
experiments are presented as the mean ± SE.
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mammals were co-transfected into HLF1 cells 
as a negative control. After 48 h of transfec-
tion, total RNA was isolated, and TGFBR2 mRNA 
levels were measured by quantitative real-time 
PCR.

Statistical analysis

All results were expressed as the mean ± SD. 
Analysis of variance and Student’s t-tests were 
used to analyze significant differences between 
samples. A P-value less than 0.05 was consid-
ered to be statistically significant.

Results

TGF-β1 downregulates miR-155 expression in 
human lung fibroblasts 

TGF-β1 is one of the most potent pro-fibrotic 
cytokines and is involved in myofibroblast dif-
ferentiation [16]. The human fibroblast cell 

lines HLF1 and WI-38 were treated with TGF-β1 
(200 pM) for 24 and 48 h. After treatment, we 
foundincreased expression of fibronectin, col-
lagen type I, alpha 1 (Col1A1), and α-smooth 
muscle actin (α-SMA) (Figure 1A), which sug-
gested that TGF-β1 treatment mimicked a pro-
fibrotic environment in vitro. Next, we treated 
HLF1 and WI-38 cells with TGF-β1 (200 pM) 
and evaluated miR-155 expression at different 
time points, observing that miR-155 expression 
decreased following TGF-β1 treatment (Figure 
1B). These results confirmed that TGF-β1 down-
regulate smiR-155 expression in human lung 
fibroblasts.

miR-155 inhibits the pro-fibrogenic activities of 
TGF-β1

TGF-β1 induces fibroblast differentiation into 
more fibrogenicmy of ibroblasts [17]. We have 
shown above that TGF-β1 up-regulated fibro-

Figure 2. miR-155 inhibits the pro-fibrogenic activities of TGF-β1. A, B. Fibroblasts were transfected with 50 nM 
miR-155 mimics or control mimics. Forty-eight hours after transfection, the fibroblasts were treated with TGF-β1 
(200 pM) for 24 h. The levels of fibronectin, α-SMA, and Col1A1 mRNA were determined by real-time PCR. C, D. 
Fibroblasts were transfected with 50 nM miR-155 inhibitors or control inhibitors. Forty-eight hours after transfec-
tion, the fibroblasts were treated with TGF-β1 (200 pM) for 24 h. The levels of fibronectin, α-SMA, and Col1A1 mRNA 
were determined by real-time PCR. The results obtained from three independent experiments were presented as the 
mean ± SE. Statistical significance was evaluated using analysis of variance. *P<0.05.
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nectin, Col1A1 and α-SMA, but down-regulated 
miR-155 expression in human lung fibroblasts. 
We hypothesized that the pro-fibrogenic activi-
ties of TGF-β1 might be the result of the down-
regulating miR-155. To test this, fibroblasts 
were transfected with 50 nM miR-155 mimics 
or control mimics. We found that transfection 
of miR-155 mimics increased miR-155 levels 
and decreased TGF-β1-induced transcription  
of fibronectin, Col1A1, and α-SMA in human 
pulmonary fibroblasts (Figure 2A, 2B, Supple- 
mentary Figure 1A, 1B). Conversely, miR-155 
knockdown enhanced TGF-β1-induced tran-
scription of fibronectin, Col1A1, and α-SMA 
(Figure 2C, 2D, Supplementary Figure 1C, 1D). 
Collectively, these results suggest that miR-
155 inhibits the pro-fibrogenic activities of 
TGF-β1.

TGFBR2 is a direct target of miR-155 in hu-
man lung fibroblasts

Next, we sought to identify an mRNA target of 
miR-155 that might play a role in antagonizing 

the pro-fibrogenic activities of TGF-β1. Putative 
miR-155 targets were predicted using the tar-
get prediction programs TargetScan and miR-
base. We focused on TGFBR2 because the 
3’-UTR of TGFBR2 mRNA contains a putative 
target sequence for miR-155 (Figure 3A), and 
TGFBR2 is involved in TGFβ signaling. To dem-
onstrate that miR-155 directly regulates TG- 
FBR2, we employed a dual-luciferase reporter 
system. We found that co-expression of miR-
155 significantly suppressed the firefly lucifer-
ase activity of the wild-type TGFBR2 3’-UTR  
but not amutated 3’-UTR (Figure 3B, 3C), indi-
cating that miR-155 suppresses TGFBR2 
expression through binding them RNA in its 
3’-UTR. To further demonstrate that TGFBR2 is 
a target of miR155, we performed target-site 
inhibition assays. We found that the levels of 
TGFBR2 mRNA were significantly lower in  
cells transfected with miR-155 than in control 
cells. TGFBR2 mRNA levels were significantly 
higher in cells co-transfected with miR-155 
mimics and target protector oligos than in cells 

Figure 3. TGFBR2 is a direct target of miR-155 in human lung fibroblasts. (A) Predicted miRNA binding sites in 
the 3’UTR of TGFBR2 mRNA. A wild-type or mutatedhuman TGFBR2 3’UTR fragment was cloned downstream of 
the luciferase reporter gene. Mutations complementary to predicted miR-155 binding sites were generated in the 
TGFBR2 3’UTR sequences as indicated. (B, C) Luciferase activity assays using wild-type or mutated human TGFBR2 
3-UTR reporters were performed after co-transfection with miR-155 or NC mimics in HEK293 (B) or HLF human lung 
fibroblasts (C). Luciferase activity of the NC transfection in each experiment was used to normalize the data. (D) 
HLF1 cells were co-transfected with miR-155 mimics and target protector or negative controloligos. After 48 h of 
transfection, total RNA was isolated and the levels of TGFBR2 mRNA were measured by quantitative real-time PCR. 
The data are expressed as mean ± SE of three independent experiments. *P<0.05.
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Figure 4. miR-155 regulates TGFBR2 expression in human lung fibroblasts. A. HLF1 (left) and WI-38 (right) cells 
were transfected with miR-155 mimics or negative control (NC). After 48 h, cells were harvested, and TGFBR2 mRNA 
and protein expression were evaluated by RT-PCR and western blot. The data are expressed as mean ± SE of three 
independent experiments. *P<0.05. B. HLF1 (left) and WI-38 (right) cells were transfected with anti-miR-155 or 
anti-miR-C inhibitors. After 48 h, cells were harvested, and TGFBR2 mRNA and protein expression were evaluated 
by RT-PCR and western blot. The data are expressed as mean ± SE of three independent experiments. *P<0.05. C. 
HLF1 cells transfected with miR-155 mimics or negative control (NC) were cultured with and without TGF-β1 (200 
pM) for 1 h. Whole cell extracts were analyzed by western blot using antibodies against Smad2 and phosphorylated 
Smad2/3. GAPDH was used as a loading control. Relative protein expression was shown on the right.



miR-155 regulates lung fibrosis

353 Int J Clin Exp Med 2017;10(1):347-356

co-transfected with miR-155 mimics and ne- 
gative control target protector oligos (Figure 
3D). These results indicate that TGFBR2 is a 
direct target of miR-155 in human lung 
fibroblasts.

miR-155 regulates TGFBR2 expression in hu-
man lung fibroblasts

Next, we transfected human lung fibroblasts 
with NC or miR-155 mimics. We found that miR-
155 over-expression in human lung fibroblasts 
reduced endogenous TGFB2 mRNA and protein 
expression (Figure 4A). In contrast, down-regu-
lating miR-155 expression with an anti-miR-155 
inhibitor increased TGFBR2 expression (Figure 
4B). These results suggest that the anti-fibrotic 
effects of miR-155 might be mediated through 
regulation of TGF-β1-related signaling events. 
Consistent with this hypothesis, increasing 
miR-155 levels attenuated Smad2 phosphory-
lation in response to TGF-β1 stimulation (Figure 
4B).

TGFBR2 mediates the miR-155 suppression of 
pro-fibrogenic activities of TGF-β1

To investigate the potential role of TGFBR2 in 
miR-155-mediated suppression of fibrogene-
sis, we explored the biological functions of 
TGFBR2 by transfecting lung fibroblasts with a 
TGFBR2 siRNAs. Knockdown of endogenous 
TGFBR2 by siRNA resulted in decreased TGF-
β1-induced transcription of fibronectin, Col1A1, 
and α-SMA in human pulmonary fibroblasts 
(Figure 5A, 5B). This phenotype was similar to 
miR-155 overexpression. Next, we introduced a 
TGFBR2 construct lacking the 3’-UTR into lung 
fibroblasts. This resulted in the constitutive 
expression of TGFBR2, insensitive to miR-155. 
We found that co-transfection of TGFBR2 lack-
ing the 3’-UTR in fibroblasts expressing miR-
155 significantly blocked miR-155 supression 
of fibrogenesis (Figure 6A, 6B). These results 
suggest that the suppression of the pro-fibro-
genic activities of TGF-β1 by miR-155 is medi-
ated by controlling TGFBR2 translation.

Figure 5. TGFBR2 downregulation inhibits the pro-fibrogenic activities of TGF-β1. (A, B) Fibroblasts HLF1 (A) and 
WI-38 (B) were transfected with negative control (NC) or TGFBR2 siRNA. Forty-eight hours after transfection, the 
fibroblasts were treated with TGF-β1 (200 pM) for 24 h. The levels of fibronectin, α-SMA, and Col1A1 mRNA were 
determined by real-time PCR. The data are expressed as mean ± SE of three independent experiments. *P<0.05.
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Discussion

In this study, we have demonstrated that TGF-
β1 downregulates miR-155 in human lung fibro-
blasts. miR-155 overexpression inhibited the 
pro-fibrogenic activities of TGF-β1. In addition, 
we identified TGFBR2 as a direct target of miR-
155 that mediates the suppression of fibrogen-
esis induced by TGF-β1. Our study suggests an 
important role for miR-155 in fibrotic lung dis-
eases, and indicates that miR-155 is a potent 
therapeutic miRNA for pulmonary fibrosis 
treatment.

Fibrosis is a chronic disease characterized by 
an excessive deposition of scar tissue in the 
affected organs. Fibroblast proliferation and 
the generation of provisional ECM are the pri-
mary tissue responses to injury [18]. Uncon- 
trolled ECM production can lead to clinically 
important fibrotic diseases, including IPF and 
RIF [3, 19, 20]. Lung fibrosisis characterized by 
the histological appearance of usual interstitial 
pneumonia, including the presence of fibroblas-

tic foci that are an aggregation of fibroblasts 
and myofibroblasts where fibroblasts prolifer-
ate, migrate, and contribute to excessive pro-
duction of ECM [19]. Lung fibroblasts take a 
central role in the development of lung fibrosis. 
Fibroblasts produce very little matrix under nor-
mal conditions and maintain a fine network of 
β-actin stress fibers with few direct physical 
contacts to neighboring cells or ECM. In res- 
ponse to fibrogenic cytokines released by 
inflammatory cells and other cell types, fibro-
blasts differentiate into myofibroblasts [17]. 
Myofibroblasts produce collagens, fibronectins, 
and other matrixmolecules [21]. TGF-β1 is a 
prototypical factor for the induction of EMT and 
fibroblast differentiation [16]. In fibrotic lungs, a 
broad range of cells including fibroblasts, mac-
rophages, and epithelial cells overexpresses 
TGF-β1. This expression leads to the dysregula-
tion of normal lung homeostasis by increasing 
the synthesis and deposition of collagen and 
altering the balance of matrix metalloprotein-
ases and their inhibitors [22]. Therefore, strate-
gies to inhibit TGF-β signaling may lead to 

Figure 6. TGFBR2 mediates the miR-155 suppression of pro-fibrogenic activities of TGF-β1. (A, B) HLF1 (A) and WI-
38 (B) fibroblasts were transfected with negative control (NC), miR-155, or TGFBR2 expression vectors. Forty-eight 
hours after transfection, the fibroblasts were treated with TGF-β1 (200 pM) for 24 h. Fibronectin, α-SMA, and Col1A1 
mRNA levels were determined by real-time PCR. The data are expressed as mean ± SE of three independent experi-
ments. *P<0.05.
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developing novel therapeutics to treat pulmo-
nary fibrosis.

miRNAs post-transcriptionally regulate the ex- 
pression of target genes. By binding to partially 
complementary sequences in mRNAs, they 
degrade the targets and/or inhibit their transla-
tion, down-regulating protein expression [8]. A 
recent study suggests that a dysregulation of 
miRNAs is involved in many types of human dis-
eases, including lung fibrosis [10]. A series of 
miRNAs that were differentially expressed in 
human IPF lungs have also been described as 
having pro-fibrotic or anti-fibrotic roles in ani-
mal models of lung fibrosis [23]. Potential me- 
chanisms for this activity include, miRNAs that 
can directly regulate proinflammatory media-
tors, EMT, fibroblast proliferation and differen-
tiation, TGF-β signaling, and ECM gene expres-
sion [23]. For example, let-7d, one of the first 
miRNAs discovered and extensively studied in 
human disease, had significantly decreased 
expression in IPF lungs. Let-7d inhibition caused 
a significant downregulation of epithelial mark-
ers such as E-cadherin and tight junction pro-
tein-1, and a significant upregulation in the 
expression of mesenchymal markers such as 
COL1 and α-SMA in a bleomycin-induced mo- 
use model of lung injury [24, 25]. Many miRNAs 
have been found to have roles in the pathogen-
esis of pulmonary fibrosisin animal models. 
Recent studies have also identified the dysreg-
ulated expression of miR-155 in human pulmo-
nary fibrosis. TGF-β1 treatment could lead to 
downregulation of miR-155 in human lung fibro-
sis [11]. However, the role of miR-155 in TGF-β- 
induced pulmonary fibrosis remains unclear. 
Therefore, in this study, we systemically studied 
the role of miR-155 in TGFβ-induced fibrogene-
sis. We confirmed that miR-155 inhibited the 
pro-fibrogenic activities of TGF-β1. Moreover, 
we identified TGFBR2 as a direct target of miR-
155 that mediates the miR-155-suppression of 
fibrogenesis induced by TGF-β1. Therefore, our 
study suggests an important role for miR-155 
in TGF-β1-induced lung fibrosis.

There are several limitations to our work. First, 
the evidence for a potential role of miR-155 is 
derived from experiments performed on human 
lung fibroblasts in vitro. Experiments that in- 
volve perturbations of miR-155 expression in 
animal models of fibrosis are required to prove 
that miR-155 plays an anti-fibrotic role in vivo. 

Second, although we provide compelling data 
about the effects of miR-155 in normal human 
lung fibroblasts, we did not study the effects of 
miR-155 in IPF fibroblasts. Therefore, a detailed 
analysis of a large number of primary lines from 
patients with IPF or RIF is required. Assessing 
the potential therapeutic value of administering 
miR-155 in vivo in animal models of fibrosis and 
detailed mechanistic analyses of its effects are 
the logical next steps.

In conclusion, our study provides evidence for 
the anti-fibrotic role of miR-155 in pulmonary 
fibrosis, which further highlights the potential 
role of miR-155 as a novel therapeutic target 
inpulmonary fibrosis.
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Supplementary Figure 1. Confirmation of the expression of mature miR-155 in human lung fibroblasts. (A, B) HLF1 
(A) and WI-38 (B) fibroblasts were transiently transfected with 50 nM miR-155 mimics or control mimicsusing li-
pofectamine.miR-155 expression 48 h after transfection was confirmed by qRT-PCR. U6 was used as an internal 
control. (C, D) HLF1 (C) and WI-38 (D) fibroblasts were transiently transfected with anti-miR-155 inhibitors or anti-
miR-C using lipofectamine. Inhibition of miR-155 expression 48 h after transfection was confirmed by qRT-PCR. U6 
was used as an internal control.


