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Abstract

Fibrosis in animal models and human diseases is associated with aberrant activation of the Wnt/B-catenin pathway. Despite extensive research
efforts, effective therapies are still not available. Myofibroblasts are major effectors, responsible for extracellular matrix deposition. Inhibiting
the proliferation of the myofibroblast is crucial for treatment of fibrosis. Proliferation of myofibroblasts can have many triggering effects that
result in fibrosis. In recent years, the Wnt pathway has been studied as an underlying factor as a primary contributor to fibrotic diseases. These
efforts notwithstanding, the specific mechanisms by which Wnt-mediated promotes fibrosis reaction remain obscure. The central role of the
transforming growth factor-p (TGF-) and myofibroblast activity in the pathogenesis of fibrosis has become generally accepted. The details of
interaction between these two processes are not obvious. The present investigation was conducted to evaluate the level of sustained expression
of fibrosis iconic proteins (vimentin, o-SMA and collagen 1) and the TGF-B signalling pathway that include smad2/3 and its phosphorylated form
p-smad2/3. Detailed analysis of the possible molecular mechanisms mediated by B-catenin revealed epithelial-mesenchymal transition and
additionally demonstrated transitions of fibroblasts to myofibroblast cell forms, along with increased activity of p-catenin in regulation of the
signalling network, which acts to counteract autocrine TGF-p/smad2/3 signalling. A major outcome of this study is improved insight into
the mechanisms by which epithelial and mesenchymal cells activated by TGFB1-smad2/3 signalling through Wnt/B-catenin contribute to lung
fibrosis.
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Introduction

Pulmonary fibrosis (PF) is a progressive interstitial lung disease char-
acterized by fibroblast proliferation and excess deposition of extracel-
lular matrix proteins, which lead to lung function distorted [1-3].
Myofibroblasts are the major cells responsible for the production of
collagens, and usually some of them are activated in the development
of fibrosis. /n situ transition of fibroblasts into a-smooth muscle actin
(a-SMA)-positive myofibroblasts, transdifferentiation of epithelial
cells, tissue accumulation of bone marrow-derived progenitor cells
trafficking from the circulation are some of the putative mechanisms
underlying the expansion of the pool of biosynthetically activated
mesenchymal cells [4, 5]. Therefore, a better understanding of the
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molecular mechanisms driving the genesis, progression and possible
resolution of fibrosis is a prerequisite to the development of clinical
therapies.

On the other hand, the possible mechanisms of myofibroblast
elimination or dedifferentiation are still almost an uncharted territory
[6, 7]. Interstitial resident fibroblasts are considered to be the effec-
tive cells in the development of PF, and TGF-B acts as a key factor
which activation has been implicated in the fibrosis of both PF and
airway remodelling in this process [8, 9]. To be universally known,
TGF- action is highly context dependent and influenced by cell type,
culture conditions, and interaction with other signalling pathways,
developmental or disease stage in vivo [7]. In recent years, more and
more studies show that TGF/smad signalling pathway plays an impor-
tant role in the disease of fibrosis [10, 11].0n the contrary, if TGF-B
targeted for interments fibrosis, many side effects will appear
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simultaneously. For this reason, TGF-B unfortunately declared not an
ideal target in the fibrotic diseases [9], that is an urgent need to find
other targets in the fibrotic diseases [12].

Smads family proteins play a key role in the process of the
transfer of TGF-beta signalling from cell surface receptors to the
nucleus, and signal transduction mediated by different Smad and
different TGF family members [13]. There are eight distinct Smad
proteins, constituting three functional classes: the receptor-regu-
lated Smad, the co-mediator Smad and the inhibitory Smad. The
activated Smad complexes are translocated into the nucleus and, in
conjunction with other nuclear cofactors, regulate the transcription
of target genes. Fibrosis-derived mutations have been observed in
both TGF-p family receptors and the Smad proteins. Although it
appears that epithelial cell activation of TGF-B by the smads is cen-
tral in PF, mesenchymal activation of TGF-p by the smad2 and
smad3 could predominate in myofibroblast proliferation is still
remains controversial [14, 15].

Canonical Wnt/B-catenin signalling is one of the major oncogenic
pathways that provide essential developmental signals during
embryogenesis. Meanwhile, the importance of dysregulated Wnt/
B-catenin signalling in a variety of human diseases has been long
appreciated [16]. In addition, several cases have demonstrated a
functional interaction between the canonical Wnt/B-catenin and TGF-
B signalling pathways [17, 18]. Whereas there is evidence for cross-
talk between these two pathways in the context of development and
tumorigenesis, effects of these interactions in non-transformed adult
cells are not well defined [19, 20]. Precise targets and mechanisms
about the divergent functional outcome of these interactions in many
cases remain unknown.

In this study, we used alveolar epithelial cell (AEC) and fibroblasts
to investigate TGF-B/p-catenin pathway convergence, as well as its
consequences on transcription of «-SMA and collagen |, target genes
associated with myofibroblast proliferation. This article describes the
mechanisms through which epithelial cells and mesenchymal cells
activated by TGFB1-smad2/3 signalling through Wnt/B-catenin and
highlights its role in lung fibrosis. Understanding the mechanism on
the basis of myofibroblast proliferation may provide useful strategies
for preventing or reducing fibrosis.

Materials and methods

Cell line and culture

Human pulmonary epithelial cell line A549 and human embryonic lung
fibroblast HELF were obtained from ATCC (Manassas, VA, USA) and
cultured in 1640 medium (Gibco, NY, USA) in the presence of 10%
foetal bovine serum (FBS; Gibco) at 37°C in a humidified atmosphere
with 5% CO0,. When the cells reached 70-80% confluence and then cul-
tured in 1640 medium without FBS for 6 hrs before stimulated with
recombinant human TGF-B1 (100-21C; PeproTech, Princeton, USA) for
24 hrs. Then, treated with ICG-001 10 uM (S266202; Selleck, Houston,
USA) for 6 hrs was added to the medium at the indicated concentra-
tions and time-points. Nuclear and cytoplasmic protein extracts from
A549 and HELF cells for Western blot analysis.
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p-catenin siRNA transfection

For B-catenin knockdown, A549 and HELF cells were transfected with
small-interfering RNA (siRNA) targeting the human B-catenin gene or
control non-targeting siRNA using lipofectamine 2000 (Invitrogen, Carls-
bad, CA, USA). The B-catenin SiRNA and negative control siRNA were
designed and synthesized by GenePharma (Shanghai, China) according
to human-specific sequences. The primer sequences of B-catenin SiRNA
were as follows: p-catenin forward, 5-GCAGUUGUAAACUUGAUUATT-3’,
B-catenin reverse, 5-UAAUCAAGUUUACAACUGCTT-3, which were
transfected into A549 and HELF with lipofectamine 2000 according to
the manufacturer’s instructions. To identify whether the gene is silenced
completely, reverse-transcription polymerase chain reaction (RT-PCR)
was used. Total mRNA was extracted from cells using TRIzol reagent
(Invitrogen) and cDNA was synthesized from mRNA using Prime Script
RT-PCR synthesis kit (RRO36A; TaKaRa, Otsu, Shiga, Japan) following
the manufacturer’s instructions. RT-PCR was performed under standard
protocol. The following primers were synthesized by Sangon Biotech Co.,
Ltd (Shanghai, China): p-catenin, the forward primer was 5'-G
GGTCCTCTGTGAACTTGCT-3' and the reverse was 5-AATCTTGTGG
CTTGTCCTCA-3', and the amplicon size was 162 bp. B-actin, the forward
primer was 5-TCAGGTCATCACTATCGGCAAT-3" and the reverse was 5'-
AAAGAAAGGGTGTAAAACGCA-3', and the amplicon size was 432 bp.
Results were presented as relative mRNA levels normalized against those
of B-actin. After 6 hrs, medium was replaced with fresh medium supple-
mented with or without TGF-B1 for an additional 24 hrs. Proteins were
harvested for detection by Western blot analysis.

Animals and treatments

Forty Sprague Dawley rats weighing 180-220 g were purchased from
the Experimental Animal Center of Anhui Medical University, Hefei,
Anhui, China, and assigned to two groups randomly. Lung injury in the
model group was induced by the endotracheal injection of 5 mg/kg bleo-
mycin (BLM; Laiboten Pharmaceutical Co., Ltd, Harbin, China), while the
control group received the same volume of saline instead. The day of
intratracheal injection with BLM or saline was designated day 0. At 14
and 28 days after BLM injection, the rats were anaesthetized with 10%
chloral hydrate (2.5 ml/kg) intraperitoneally, and then the animals were
killed and the lungs were removed. All rats experimental procedures
were approved by Anhui Medical University Animal Care Committee, and
followed the protocol outlined in The Guide for the Care and Use of Lab-
oratory Animals published by the USA National Institute of Health (NIH
Pub. No. 85-23, Revised 1996).

Histopathologic assessment and
immunohistochemical staining

H&E and immunohistochemical (IHC) staining were performed as
described previously [21].

Western blot analysis

Lung homogenates and cell lysates were collected in RIPA Lysis Buffer
(P0013C; Beyotime, Shanghai, China) containing 1 mM proteinase inhibitor
phenylmethylsulfonyl fluoride (PMSF; Amresco 0754, Biosharp, Hefei,
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China). Nuclear and Cytoplasmic Protein Extraction Kits were used to col-
lect protein in the nuclear (P0028; Beyotime). The extracts were mixed with
sample buffer in a ratio of 4:1 and denatured by boiling. Then, the equiva-
lent amount of protein was separated using 12% SDS-PAGE and trans-
ferred to PVDF membranes (IPVH00010; Millipore, Billerica, MA, USA).
After blocked with 5% non-fat milk (Guangming, China) for 2 hrs, the
membranes were incubated overnight at 4°C with the primary antibodies
anti-E-cadherin (ab76055, 1:1000; Abcam, Cambridge, UK), anti-oa-SMA
(ab5694, 1:300; Abcam, Cambridge, UK), anti-vimentin (ab92547, 1:5000;
Abcam, Cambridge, UK), anti-Col-I (ab34710, 1:1000; abcam, Cambridge,
UK), anti-Smad2/3 (sc-8332, 1:200; Santa Cruz), anti-p-Smad2/3 (sc-
11769, 1:500; Santa Cruz, Dallas, USA), anti-p-catenin (ab32572, 1:5000;
Abcam, Cambridge, UK), anti-H3 (ab1791, 1:5000; Abcam, Cambridge,
UK), anti-GAPDH (AP0063, 1:5000; Bioworld, Nanjing, China) and anti-
B-actin (ab52614, 1:5000; Abcam, Cambridge, UK) antibodies, which were
all from USA. On the next day, the blots were incubated with anti-rabbit or
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antimouse 1gG horseradish peroxidase-conjugated secondary antibodies
(ZSGB-BIO, Beijing, China) for 1 hr at room temperature. Finally, the signal
was detected with enhanced chemiluminescence reagent (ECL; Thermo Sci-
entific, Rockford, IL, USA). Intensity was quantified using Scion Image soft-
ware (Media Cybernetics, Inc., Rockville, MD, USA). All experiments were
performed independently at least three times. B-actin or GAPDH was used
as an equal protein loading control.

Statistical analysis

Data are expressed as the mean + standard deviation (S.D.). Differ-
ences in measured variables between experimental and control groups
were assessed using Student’s t-test. Groups containing multiple com-
parisons were analysed using anova, and values of P < 0.05 were con-
sidered to be statistically significant.

Fig. 1 Immunohistochemical analysis of E-cadherin, «-SMA and B-catenin in pulmonary fibrosis rat model. Representative images of lung biopsy
specimens obtained from rats with pulmonary fibrosis and healthy control subjects. Top two lines, arrows indicate E-cadherin-positive alveolar
epithelial cell just in normal lung tissues and o-SMA-positive fibroblast-like cells in the pulmonary alveolus in bleomycin-injured rats. Last line,
arrows indicate nuclear p-catenin-positive fibroblast-like cells in the pulmonary alveolus. n =5 bleomycin- and saline-treated mice. Original magnifi-

cation x400.
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Results

Aberrant Wnt/p-catenin activation in PF

To evaluate myofibroblast proliferation in vivo, 40 rats received intra-
tracheal injection of saline + bleomycin (5 mg/kg). After 14 and
28 days, immunostaining of lung paraffin section with E-cadherin
(Fig. 1A-D) and o-SMA (Fig. 1E-H) was performed. Expression o-SMA
was observed on days 14 and 28 after administration of bleomycin,
but not in saline-treated mice. Meanwhile, expression of E-cadherin
was markedly reduced in the pulmonary alveolus in bleomycin-injured
rats. Furthermore, to gain insight into the potential significance of the
Wnt/p-catenin axis in PF, we examined the expression of B-catenin
accompanied by a fibrotic reaction. As shown clearly, immunohisto-
chemical analysis demonstrated that bleomycin induced rapid nuclear
accumulation of B-catenin in these fibroblasts (Fig. 11-K).

TGF-p1 activates fibroblast-to-myofibroblast
transition and epithelial-mesenchymal transition
to induce «-SMA expression

Because of TGF-B1, a pivotal trigger for profibrotic responses has
been implicated in myofibroblast differentiation. To evaluate whether
TGF-p1-mediated myofibroblast transdifferentiation, we first investi-
gated a dose-dependent increase in o-SMA expression in fibroblasts
and AEC stimulated with recombinant TGF-p1. HELF and A549 cells
were treated with TGF-B1 for 24 hrs. As shown in Figure 2A and B,
TGF-B1 increased o-SMA expression by nearly two times compared
with the control group at 10 ng/ml for HELF, and almost three times
increased at 15 ng/ml for A549.

TGF-p1 induced stimulation of profibrotic
responses in normal fibroblasts

Fibroblasts are now recognized as the key effector cells in the devel-
opment of fibrosis disease. To determine whether TGF-B1 could acti-
vate fibroblasts by direct interaction with Wnt/p-catenin signalling, we
selected HELF fibroblasts and pre-treatment with ICG-001(10 wM) for
4 hrs before treated them with TGF-B1 (10 ng/ml) for 24 hrs. As
shown in Figure 3A and B, TGF-B1 caused vimentin, «-SMA and col-
lagen | overexpression. In 1CG-001 intervention group, this increase
is significantly suppressed. At the same time, total protein of B-cate-
nin (Fig. 3C) and positive-B-catenin protein in the nuclear (Fig. 3D)
were significantly decreased in ICG-001 intervention group in contrast
with TGF-B1 simple stimulation group in HELF cells.

TGF-p1 induced stimulation of epithelial-
mesenchymal transition

Several studies have demonstrated that alveolar type-l epithelial cells
in response to TGF-p can undergo the EMT and differentiate into
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Fig. 2\Western blot was used to examine the protein expression of o-SMA
in HELF (A) and A549 (B) cells exposed to the indicated doses of TGF-B1
for 24 hrs.

myofibroblasts [5, 15]. Loss of E-cadherin, the prototypic epithelial
adhesion molecule in adherens junctions, and gain of «-SMA have
been recognized as main hallmarks of the EMT. Therefore, to evaluate
whether TGF-p1-mediated EMT involves crosstalk with Wnt/B-catenin
signalling, we first investigated synergistic interactions between TGF-
B1 and Wnt/B-catenin pathways in induction of EMT in A549 cells.
With 1CG-001 administrated, suppressed a-SMA, vimentin and colla-
gen | overexpression and inhibited the loss of E-cadherin caused by
TGF-p1 exposure in this process (Fig. 4A and B). Furthermore, pro-
tein of nuclear B-catenin-positive cells in the pulmonary alveolus were
quantified as described in Patients and Methods. Total protein of
B-catenin (Fig. 4C) and positive-B-catenin protein in the nuclear
(Fig. 4D) were significantly decreased in ICG-001 intervention group
in contrast with TGF-B1 simple stimulation group in A549 cells.

Role of canonical Wnt signalling in mediating
TGF-p1-induced profibrotic responses

Having established that TGF-p1 can induce the expression of fibrob-
last-to-myofibroblast transition and epithelial-mesenchymal transi-
tion markers such as o-SMA, vimentin, collagen | and E-cadherin, we
next explored possible mechanisms underlying the TGF-B1-induced
myofibroblast proliferation. The ability of TGF-p1/Smad2/3 signalling
to stimulate myofibroblast proliferation and the extracellular matrix

© 2017 The Authors.

Journal of Cellular and Molecular Medicine published by John Wiley & Sons Ltd and Foundation for Cellular and Molecular Medicine.



A TGF-B - + - +
ICG-001 - - + +
Vimentin . - G G—
G-SMA o TR T
B-actin c— — a— a—
1.5 - EXE Vimentin e
EE o -SMA
=
‘B
a=; 1.0 <
E
(4]
=
S 0.5+
@
o
0.0 -
TGF-g  — -+ - -+
1CG-001 — - - + +
c TGF-B - +
ICG-001 + +
p-catenin - —— .

Bractin o — — —

0.4
0.3 -+

0.2

B -catenin
(Relative intensity)

TGF + - +
IcG001 - + +

J. Cell. Mol. Med. Vol 21, No 8, 2017

B TGF-B — + — +
ICG-001 - - + +

Col-I = S’ L. 2%
B-actin  w—— — — —

2.0 -

=
(3.}
1

Col-l
(Relative intensity)
P
1

o
G
1

0.0 -

TGF-B
ICG-001

o TGF-B - + -
ICG-001

Nu-f-catenin =«

H3
0.4 7

0.3 +

0.2 -

Nu-B -catenin
(Relative intensity)

0.1 -

0.0 -
TGF- e — -+
1CG-001 — — -+ -+

Fig. 3 Effect of ICG-001 exposure on the expression of vimentin, «-SMA and collagen | in HELF cells. (A and B) Marker protein of fibroblast-to-myo-
fibroblast transition vimentin, «-SMA and collagen | overexpression in HELF cells caused by TGF-p1 for 24 hrs. (C) Total protein of p-catenin and
(D) positive-p-catenin protein in the nuclear was tested by Western blot. Data are shown as means + S.D., (n = 3). **P < 0.01, compared with

control group. ##P < 0.01, compared with model group.

production by cultured AECs and fibroblasts in vitro is well docu-
mented. To evaluate the effect of B-catenin on activating TGF-B1/
Smad?2/3 signalling, A549 and HELF cells were exposed to a constant
dose of ICG-001 (10 uM) for the indicated times. The results show
that the expression of smad2/3 proteins inhibited by I1CG-001 signifi-
cantly (Fig. 5A and B).

© 2017 The Authors.

To further investigate the mechanisms whereby these two sig-
nalling pathways may interact in the context of fibroblast-to-myofi-
broblast transition and epithelial-mesenchymal transition, we used
siRNA to knock down B-catenin expression in TGF-p1-treated A549
and HELF cells. Cell lysates were examined by Western blot analysis
for the activation of Smad2/3 using phosphospecific antibodies. The
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Fig. 4 Effect of ICG-001 exposure on the expression of E-cad, vimentin, «-SMA and collagen | in A549 cells. (A and B), Marker protein of epithelial—
mesenchymal transition E-cadherin vimentin, «-SMA and collagen | overexpression in A549 cells caused by TGF-B1 for 24 hrs. (C) Total protein of
B-catenin and (D) positive-p-catenin protein in the nuclear was tested by Western blot. Data are shown as means + S.D., (n = 3). **P < 0.01,

compared with control group. ##P < 0.01, compared with model group.

Fig. 5 TGF-B1-induced fibrotic reaction is Smad dependent. ICG-001 inhibits TGF-B1-induced Smad2/3 expression fibroblast induction and EMT, and
representative Western blot and quantitative analysis of total Smad2/3 in lysate from HELF (A) and A549 (B) cells treated with ICG-001. GAPDH or
B-actin is used as a loading control (n = 3; **P < 0.01 compared with control group; ##P < 0.01 compared with TGF-B1 in the absence of p-cate-
nin siRNA). C) Representative Western blot and quantitative analysis of total B-catenin in lysate from A549 and HELF cells transfected with p-catenin
or control SiRNA followed by TGF-B1treatment for 24 hrs. The expression of p-catenin was detected by Western blots. B-actin is used as a loading
control (n = 3; **P < 0.01 compared with control group; ##P < 0.01 compared with TGF-B1 in the absence of p-catenin SiRNA). Representative
Western blot and quantitative analysis of a-SMA, E-cadherin, p-Smad2/3 and Smad2/3 in lysate from A549 (D) and HELF (E) cells transfected with
B-catenin or control siRNA followed by TGF-B1treatment for 24 hrs. B-actin is used as a loading control (n = 3; **P < 0.01 compared with control
group; ##P < 0.01 compared with TGF-B1 in the absence of B-catenin siRNA).
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Fig. 6 p-catenin promotes the fibroblast-to-myofibroblast transition and EMT through the activation of the TGF-B1/Smad2/3 signalling pathway. In
general, TGF-p/Smad2/3 signalling is initiated with TGF-B-induced phosphorylation of the cytoplasmic signalling molecules Smad2/3. The phospho-
Smad2/3 (p-Smad2/3) combines with B-catenin and translocates to the nucleus, where it will modulate the transcription of several target genes by
binding with cyclic AMP-responsive element-binding protein (CREB)-binding protein (CBP) to DNA sequences. Our findings suggest that p-catenin

promote both basal and TGF-B1-induced phosphorylation of Smad2/3.

‘p-Smad2/3’ means phospho-Smad2/3 (the phosphorylated Smad2/
3), and the ‘Smad2/3’ indicates the total Smad2/3 protein (including
the p-Smad2/3 and the Smad2/3 not phosphorylated in the cells). The
results show that TGF-B1 directly activates Smad2/3 phosphorylation
and B-catenin SiRNA effectively inhibits the activation of Smad2/3
(Fig. 5D and E).

Discussion

Pulmonary fibrosis is characterized by excessive proliferation of
fibroblasts and concomitant collagen accumulation within the alveolar
and interstitial compartments of the lung [22]. Myofibroblasts are the
major cells responsible for the production of collagen, and usually
some of them are activated during fibrotic reaction. However, the cor-
responding underlying mechanisms about alveolar type-Il epithelial
cells and fibroblasts transited to myofibroblasts remain largely unad-
dressed [8]. For these reasons, the conclusions from data obtained
with the PF model should be, when considered from the perspective
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of the human diseases, understood as possible mechanisms that
should be checked, but might not apply to all myofibroblast- sources-
like cells in each particular tissue environment. Here, we found that
both fibroblasts and epithelial cells in the lungs could directly trans-
form to myofibroblasts. Nevertheless, it has not been elucidated the
sources and mechanisms of the myofibroblast proliferation. Thus, to
really ease the process of lung fibrosis, blocking the EMT pathway
alone is not enough. In our work, we not only present both of the two
processes in our work, but also unearth the linked signalling. We
showed that both epithelial cells and mesenchymal cells were acti-
vated by TGFB1-smad2/3 signalling through Wnt/B-catenin. Under-
standing these events may provide novel perspectives for preventing
or reducing fibrosis, while Wnt/B-catenin pathway may provide
promising targets for antifibrotic therapeutic approaches.

In the present study, we investigated the direct interaction of TGF-
31 with fibroblasts or epithelial cells, and the potential cellular effects
caused by TGF-B1 in fibroblasts or epithelial cells. Although the pre-
sent data show that TGF-B1 directly induced the phosphorylation of
Smads, the mechanism underlying TGF-p1-activated phosphorylation

© 2017 The Authors.
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of Smads is still unresolved. However, it has not been elucidated
whether B-catenin involves the recognized TGF-p1/Smad2/3 sig-
nalling that contributes to myofibroblast proliferation in PF [23]. As
summarized in Figure 6, the present data suggest that p-catenin pro-
motes fibroblast activation and the EMT through the activation of the
TGF-B1/Smad2/3 signalling pathway. ICG-001, a novel small molecule
inhibitor of TCF/B-catenin-dependent transcription, inhibits B-catenin/
cyclic AMP-responsive element-binding protein (CREB)-binding pro-
tein (CBP) but not B-catenin/p300 interactions specifically [24]. In
this study, 1CG-001 prevented induction of «-SMA and collagen | in
lung epithelial cells in response to TGF-B1, suggesting that B-catenin/
CBP interaction is absolutely required for regulation of at least a sub-
set of mesenchymal genes generated by TGF-B1 and may be critically
important in the pathogenesis of EMT and fibrosis. Furthermore, we
have demonstrated that a combination of chemical inhibition of Wnt/
B-catenin signalling and a perturbation of TGF-B1/smad2/3-signalling
network with p-catenin siRNA together induce a pronounced myofi-
broblast dedifferentiation.

Our results indicate that TGF-B1 is a multifunctional cytokine that
plays important roles in the fibroblast-to-myofibroblast transition and
EMT. The canonical TGF-p signalling pathway involves TGF-p receptor-
mediated phosphorylation of the Smad proteins including Smad2 and
Smad3, which dimerize together, and after phosphorylation translocate
to the nucleus to induce expression of target genes. As is stated above,
the new target for antifibrotic urgent need to find except for targeting
TGF-p1. Although dysregulation of Wnt signalling is implicated in
tumorigenesis, the potential relevance of Wnt signalling in fibrogenesis
has only recently begun to be appreciated, and the potential mecha-
nisms remain to be elucidated. Accumulated data have shown that
canonical Wnt/B-catenin pathway is involved in the induction of myofi-
broblast proliferation [25-27]. Wnt pathway activation promoted
myofibroblast differentiation via Smad-dependent TGF-B signalling
while suppressing AECs or fibroblast differentiation and inducing their
differentiation into myofibroblasts. The net effect of these combined
stimulatory and inhibitory activities is to promote fibrogenesis [20].
That is to say, targeting Wnt pathway seems to be a good choice in
fibrotic process [28-30]. Resulting status of the signalling network we
use the term perturbation here may not be described as simple activa-
tion or repression and as we have shown above (Fig. 5), expression
of smad2/3 protein is suppressed by treated with 1CG-001 during
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TGF-B1/smad2/3 signalling activation. These observations provide fur-
ther support for the pivotal role of aberrant Wnt/B-catenin pathway in
various forms of fibrosis and indicate the feasibility of targeting Wnt
signalling to prevent or reverse the fibrotic process.

In summary, the demonstration that impaired Wnt antagonism is
associated with Wnt/B-catenin pathway hyperactivation in lung tissue
obtained from a subset of rats with PF. Canonical Wnt/@-catenin sig-
nalling involved in fibroblasts and AECs stimulated their proliferation,
migration and myofibroblast proliferation. Induction of interaction
between pB-catenin by TGF-B and inhibition of this interaction and of
myofibroblast proliferation by 1CG-001 and B-catenin siRNA suggest
that B-catenin is required for regulation of fibrotic reaction by Smad2/
3. Therefore, the Wnt/B-catenin pathway is a promising target for
antifibrotic therapeutic approaches. The exact molecular mechanism
responsible for the repression of expression of contractility-related
genes after Wnt/p-catenin signalling perturbation in myofibroblasts is
unknown and its elucidation represents an attractive challenge for
future researches.
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