Downloaded by AUT UNIVERSITY (Auckland University of Tech) from www.liebertpub.com at 12/13/20. For personal use only.

DNA AND CELL BIOLOGY
Volume 40, Number 1, 2021
© Mary Ann Liebert, Inc.

Pp. 1-8

DOI: 10.1089/dna.2020.6030

S100A2 Silencing Relieves Epithelial-Mesenchymal
Transition in Pulmonary Fibrosis by Inhibiting
the Wnt/pB-Catenin Signaling Pathway
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Pulmonary fibrosis (PF) is a progressive and lethal disease with poor prognosis. S100A2 plays an important role
in the progression of cancer. However, the role of S/00A2 in PF has not yet been reported. In this study, we
explored the potential role of S/00A2 in PF and its potential molecular mechanisms. Increased expression of
S100A2 was first observed in lung tissues of PF patients. We found that downregulation of S7/00A2 inhibited the
transforming growth factor-fl1 (TGF-B1)-induced epithelial-mesenchymal transition (EMT) in A549 cells.
Mechanically, TGF-B1 upregulated B-catenin and the phosphorylation of glycogen synthase kinase-3[3, which
was blocked by silencing S100A2 in vitro. Furthermore, lithium chloride (activator of the Wnt/B-catenin
signaling pathway) effectively rescued S7100A2 knockdown-mediated inhibition of EMT in PF. In conclusion,
these findings demonstrate that downregulation of S/00A2 alleviated PF through inhibiting EMT. S100A2 is a
promising potential target for further understanding the mechanism and developing a strategy for the treatment

of PF and other EMT-associated diseases.
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Introduction

PULMONARY FIBROSIS (PF) is a common outcome of
various interstitial lung diseases, including coronavirus
disease-2019 (COVID-19), pneumoconiosis, drug-induced
fibrosis, and idiopathic PF (Du et al., 2019; George et al.,
2020; He et al., 2020). PF is characterized by alveolar epi-
thelial cell (AEC) injury, and the excessive proliferation of
mesenchymal cells in the interstitium, which leads to the
exaggerated accumulation of extracellular matrix (ECM) and
distorted lung architecture. Although we have made great
progress in the diagnosis of and treatment for PF in recent
years, the survival rate has not improved (Kumar et al.,
2018). Therefore, it is crucial to explore the precise molec-
ular mechanisms involved in the development of PF and to
determine targets for the diagnosis and treatment of PF.
Epithelial-mesenchymal transition (EMT) is a process in
which epithelial cells are transformed into a mesenchymal
phenotype, with the loss of contact adhesion and apical-basal
polarity, acquisition of the mesenchymal property of invasion,
migration, and production of ECM (Jolly et al., 2018). An
increasing number of studies have shown that EMT plays an

important role in the pathogenesis of PF (Salton et al., 2019).
In addition, transforming growth factor-f1 (TGF-B1) is a key
profibrotic factor that has been implicated to induce EMT
during PF (Willis and Borok, 2007).

The S100 protein family is a group of highly conserved
elongation factor (EF)-hand calcium-binding proteins
(Chen et al., 2014). SI00A2 is an important member of the
S100 protein family and has been involved in various
cancers (Wolf et al., 2011). Naz et al. (2014) reported that
S100A2 promoted the occurrence of cancer through reg-
ulating PI3K/AKkt signaling and the functional interaction
with Smad3. In addition, a study indicated that the p53-
S100A2 positive feedback loop negatively regulates epi-
thelialization in cutaneous wound healing (Pan et al., 2018).
However, the role of SI00A2 in fibrosis, including PF, has
not been investigated.

In this study, we demonstrated that ST00A2 was increased
in lung tissues of patients with PF. Downregulation of
S100A2 inhibited TGF-B1-induced EMT in human type II
AECs through blocking the Wnt/B-catenin pathway in vitro.
These results will increase our understanding of the patho-
logical mechanisms of PF.

'Department of Pulmonary and Critical Care Medicine, The First Affiliated Hospital of Chongqing Medical University,

Chongging, China.

Department of Pulmonary and Critical Care Medicine, Affiliated Hospital of Zunyi Medical University, Zunyi, China.

3Zunyi Medical University, Zunyi, China.



Downloaded by AUT UNIVERSITY (Auckland University of Tech) from www.liebertpub.com at 12/13/20. For personal use only.

2

Materials and Methods
Ethics statement

The study was approved by the ethics committee of The
First Affiliated Hospital of Chongqing Medical University
(No. 2020-147), and the study was in accordance with the
Declaration of Helsinki.

Data collection from the Gene Expression
Omnibus database

We searched microarray data of SI00A2 in the Gene
Expression Omnibus (GEO) database (www.ncbi.nlm.nih
.gov/geo). The following keywords were used: (lung fibrosis
OR pulmonary fibrosis). The search results were further
restricted as following: Series [Entry type] and Homo sa-
piens [Organism]. Inclusion criteria for microarrays were as
follows: (1) the data set included fibrotic and nonfibrotic
tissues; (2) the number of samples in fibrotic and nonfibrotic
tissues was at least two; (3) data set provided the expression
values of ST00A2 in fibrotic and nonfibrotic tissues.

Tissues, cell line, and cell culture

Twelve PF tissues were obtained from patients undergoing
lung biopsy. A total of 17 control lung tissues were collected
from the normal areas of the peripheral lung removed during
lung cancer resection. All tissues were obtained from the
First Affiliated Hospital of Chongqing Medical University.

The human type II AEC line, A549, was purchased from
the Cell Bank of the Chinese Academy of Sciences. Cells
were cultured in Roswell Park Memorial Institute-1640
(RPMI-1640) medium supplemented with 10% fetal calf se-
rum (PAN), 100 U/mL penicillin, and 100 pg/mL streptomy-
cin (Gibco) at 37°C in a 5% carbon dioxide atmosphere. A549
cells were treated with recombinant human TGF-f1 (Pepro-
tech, NJ) at final concentration of 10 ng/mL for 48 h with or
without 20 mmol/L lithium chloride (LiCl; an agonist of the
Wnt/B-catenin signaling pathway) (Sigma, USA). Then, the
cells were collected for further analysis.

Lentivirus transfection

To establish stable genetic silencing of S/00A2, lentivirus
was utilized as a vector to carry the interference sequence.
The lentivirus vectors inserted with the target gene or a
negative control were constructed by Hanbio Biotechnology
Company (Shanghai, China). Then, lentivirus was added to
2mL complete medium supplemented with a final concen-
tration of 5pg/mL Polybrene. After 24 h, the medium was
replaced with fresh complete medium without lentivirus and
Polybrene to culture for another 48 h. Total RNA and protein
were collected to confirm the transfection efficiency using
quantitative real-time PCR (qQRT-PCR) and Western blot.

Quantitative real-time PCR

Total RNA was extracted from the lung tissues or A549
cells using TRIzol reagent (Invitrogen, Carlsbad, CA). The
concentration of RNA was measured with the use of the
NanoDrop 2000 spectrophotometer (Thermo Scientific,
Waltham, MA). Then, 1000ng of total RNA was reverse
transcribed using the PrimeScript RT reagent kit (TaKaRa,
Dalian, China). Subsequently, cDNA was amplified by
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SYBR Premix Ex Taq (TaKaRa). The relative expression
levels of mRNA were ngrgalized to the levels of GAPDH
and calculated by the 2~ €T method. The primers used in
this study are listed as follows: a-smooth muscle actin (o-
SMA), forward, 5-ATGCTCCCAGGGCTGTTTTC-3’, re-
verse, 5'-CTTTTGCTCTGTGCTTCGTC-3"; SI00A2, forward,
5’-ACCGACCC TGAAGCAGAACTC-3’, reverse, 5'-CCTCA
TCTCCCAGCACTCCA-3"; E-cadherin, forward, 5-CGATTC
AAAGTGGGCACAGATG-3, reverse, 5-GTAGG TGGAGT
CCCAGGCGTAG-3’; vimentin, forward, 5-TCTGGATTCAC
TCCCTCT GGTT-3, reverse, 5-ATCGTGATGCTGAGAAG
TTTCGT-3’, and GAPDH, forward, 5-CTTTGGTA TCGTGG
AAGGACTC-3, reverse, 5-GTAGAGGCAGG GATGATG
TTCT-3.

Enzyme-linked immunosorbent assay

The concentration of E-cadherin, vimentin, and «-SMA in
the culture medium without dilution was measured using an
enzyme-linked immunosorbent assay Kit (Jingmei Biotech.,
China) according to the manufacturer’s protocol.

Hematoxylin and eosin staining

For hematoxylin and eosin (H&E) staining analysis, 5 pm
thick sections of lung tissue were deparaffinized in xylene
followed by subjecting to rehydration using an ethanol gra-
dient. The slices were stained with hematoxylin for several
minutes. The 70% and 90% ethanol were used to dehydrate.
Finally, the slices were stained with eosin for few minutes
and observed under an Olympus microscope.

Immunohistochemistry

For immunohistochemistry analysis, 5 um thick sections of
lung tissue were deparaffinized in xylene followed by sub-
jecting to rehydration using an ethanol gradient. Next, the en-
dogenous peroxide activity was blocked using 3% hydrogen
peroxide. After blocking with 5% BSA, the sections were in-
cubated with primary anti-S700A2 (1:400; Abcam) antibodies
overnight at 4°C. Subsequently, the sections were incubated
with horseradish peroxidase-conjugated goat antirabbit IgG
(Abcam) for 1h at room temperature. The sections were de-
veloped with the use of diaminobenzidine. The sections were
visualized for immunopositivity and images were captured
using an Olympus microscope.

Western blot

Cells were lysed in radioimmunoprecipitation assay
lysis buffer containing protease inhibitor cocktail, 1% phe-
nylmethanesulfonyl fluoride, and 1% phosphatase inhibitor.
Protein concentration was determined with a bicinchoninic acid
kit (Beyotime, Biotechnology, China). Equal amounts of protein
were separated with 10% sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) gel and transferred to
polyvinylidene fluoride membranes. After blocking in 5%
nonfat milk for 2 h, the membranes were incubated with pri-
mary antibodies overnight at 4°C. Then, the membranes
were incubated in tris-buffered saline with tween 20 (TBST)
supplemented with secondary antibody for 1 h at room temper-
ature. In this experiment, the following antibodies were used:
anti-p-glycogen synthase kinase-3f (p-GSK3p) (1:1000; Affi-
nity Biosciences), anti-GSK3p (1:500; Affinity Biosciences),
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anti-E-cadherin (1:10,000; Abcam), anti-vimentin (1:3000;
Abcam), anti-o-SMA (1:2000; Abcam), anti-S700A2 (1:5000;
Abcam), anti-GAPDH (1:10,000; Abcam), and anti-B-catenin
(1:5000; Abcam).

Statistical Analysis

Statistical analyses were performed with SPSS 24.0. All
data are expressed as the meanztstandard deviation. The
data were analyzed using independent samples Student’s
t-test between two groups and one-way analysis of variance
for more groups with Dunnett’s or least significant differ-
ence (LSD) post hoc test.

We carried out a comprehensive meta-analysis using
STATA 12.0. Continuous outcomes are presented as the
standard mean difference (SMD) with 95% confidence in-
terval (CI). The chi-squared test and I were used to evaluate
the heterogeneity among the studies. A random-effect model
was applied if there was heterogeneity among the studies
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(P > 50% OT Pheserogenciry < 0.05). On the contrary, if I < 50%
O Dpeterogeneiry > 0.05, a fixed-effect model was employed.
A value of p<0.05 was considered statistically significant.

Results

S100A2 expression was increased in PF obtained
from GEO database

A total of 14 GEO series (GSE) from National Center
for Biotechnology Information’s (NCBI’s) GEO database
met the inclusion criteria. However, only eight GSE data
sets provided the S/00A2 expression data. As shown in
Supplementary Table S1, the detailed information for
S100A2 expression data from the PF and control groups
was extracted based on the GEO database. A total of 168
patients with PF were included. As shown in Figure 1,
compared with the control groups, PF groups had a signifi-
cantly higher expression level of S/00A2 in accession
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FIG. 1. Expression levels of SI/00A2 in PF and control lung tissues from the GEO database. (A) GSE24206,
(B) GSE110147, (C), GSE53845, (D), GSE10667, (E), GSE72073, (F), GSE21369, (G), GSE2052, (H), GSE35145, and
(I) meta-analysis for all data sets. CI, confidence interval; GEO, Gene Expression Omnibus; PF, pulmonary fibrosis.
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numbers GSE24206, GSE110147, GSE53845, GSE10667,
and GSE72073. Although no statistical differences were
observed in the S/00A2 expression level between the PF
groups and control groups in GSE21369, GSE2052, and
GSE35145 (Fig. 1F-H), we found that the PF groups also
exhibited higher S100A2 expression than the control groups.

Different results existed regarding S/00A2 expression in
PF based on the GEO database. Thus, we conducted a meta-
analysis using the data for the S/00A2 expression level from
the GEO database. Owing to F=0.0% and Dheterogeneiry > 0.05,
a fixed model was applied. As shown in Figure 11, the com-
bined results revealed that the expression of SI00A2 was
significantly higher in the PF group than in the control group
(SMD=1.06, 95% CI: 0.74-1.38, p<0.001).

Validation of differential S100A2 expression in PF
in humans both in vivo and in vitro

To further confirm the differential expression of S100A2
during lung fibrosis, we compared its expression in lung
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fibrosis tissues from PF patients (n=12) with the control
(n=17). The detailed information for PF patients is listed in
Supplementary Table S2.

The H&E staining was used to assess histopathological
changes of lung tissue. As shown in Figure 2A and B, the
control groups showed that clear alveolar space structure and
alveolar interval thickness, whereas inflammatory cell infil-
tration, widened alveolar spaces, and the formation of fibrotic
foci were observed in PF patients. As shown in Figure 2E,
qRT-PCR indicated that the expression of S/00A2 in lung
tissues was significantly increased in PF patients, as com-
pared with control groups (p<0.001). Furthermore, immu-
nohistochemistry indicated that the expression of S100A2 was
increased in PF tissue (Fig. 2C, D). In addition, we examined
SI00A2 expression in A549 cells after TGF-B1 treatment. As
shown in Figure 2F, the mRNA expression of S/00A2 was
significantly increased in TGF-B1-stimulated A549 cells.
Furthermore, the S100A2 expression in A549 was also eval-
uated by Western blot analysis (Fig. 2G, H). The S100A2
protein was obviously overexpressed in A549 cells that
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FIG. 2. Expression of S100A2 in human PF tissues and human pulmonary epithelial cells (A549) treated with TGF-B1. (A,
B) Lung tissues were conducted with H&E staining (original magnification x 100, scale bar: 100 pm). (C, D) The protein
expression of SI00A2 in human PF tissues and in normal human lung tissues detected by immunohistochemistry (original
magnification x 200, scale bar: 50 um; original magnification X400, scale bar: 20 um). (E) The mRNA expression of S/00A2
in human PF tissues and in normal human lung tissues detected by qRT-PCR. A549 cells were treated with or without TGF-
B1 for 48 h. (F) The mRNA expression of SI00A2 was determined by qRT-PCR. (G, H) The protein expression of SI00A2
was measured by Western blot. Data are shown as the meantSD (n=3). **p<0.01 versus Ctrl. Ctrl, control; H&E,
hematoxylin and eosin; qRT-PCR, quantitative real-time PCR; SD, standard deviation; TGF-B1, transforming growth
factor-B1.
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received TGF-B1 treatment. Taken together, these findings
indicated that ST00A2 was upregulated both in PF tissues and
in A549 cells treated with TGF-B1.

Downregulation of S100A2 inhibits TGF-f 1-induced
EMT in A549 cells

EMT is characterized by the loss of the epithelial cell
marker E-cadherin and overexpression of the mesenchymal
markers vimentin and o-SMA. TGF-B1 is one of the key
regulators of PF and induces EMT of AECs in vitro (Kasai
et al., 2005). To investigate the effect of ST00A2 on TGF-B1-
stimulated EMT in A549 cells, SIO0A2 gene expression
knockdown was performed in A549 cells and then stimulated
with TGF-B1. First, the knockdown efficiency of S/00A2
was measured with the use of qRT-PCR and Western blot
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assay. As shown in Supplementary Figure S1, the mRNA
and protein expression of SI00A2 was dramatically down-
regulated in the short harpin RNA (shRNA)-S100A2 group
compared with the shRNA-negative control group. Down-
regulation of S700A2 obviously increased TGF-B1-induced
expression of E-cadherin and reduced the expression of vi-
mentin and o-SMA in A549 cells both at the mRNA and
protein level (Fig. 3A-H), suggesting that S/00A2 knock-
down inhibited TGF-B1-induced EMT.

Deletion of S100A2 suppresses TGF-f1-induced
EMT in A549 cells through the Wnt/f-catenin
signaling pathway

GSK-3f and B-catenin are two key molecules in the Wnt/
B-catenin signaling pathway. We used silencing of S100A2
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FIG. 3. Effect of SI00A2 on TGF-B1-induced EMT. A549 cells were exposed to 10 ng/mL TGF-B1 stimulation for 48 h.
The mRNA of E-cadherin (A), vimentin (B), and o-SMA (C) was measured using qRT-PCR. The protein of E-cadherin,
vimentin, and o-SMA was detected by Western blot (D, E). The concentration of E-cadherin, vimentin, and a-SMA in the
culture medium without dilution was measured using an enzyme-linked immunosorbent assay kit (F-H). Data are shown as
the mean+SD (n=3). *p<0.05 versus Ctrl; **p<0.01 versus Ctrl. *»<0.05 versus T+shRNA-NC; #*p<0.01 versus
T+shRNA-NC. a-SMA, a-smooth muscle actin; EMT, epithelial-mesenchymal transition; ShRNA-NC, short harpin RNA-
negative control; sShRNA-S/00A2, short harpin RNA-S/00A2; T, TGF-f1.
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to determine whether S100A2 mediated TGF-B1-induced
EMT through the Wnt/B-catenin pathway. A549 cells were
treated with TGF-B1, and B-catenin/GSK-3f protein ex-
pression levels were detected using Western blot. Knock-
down of SI00A2 suppressed TGF-Bl-induced PB-catenin
and phosphorylation of GSK-3f, and the protein levels of
nonphosphorylated GSK-3 remained unchanged in each
group (Fig. 4A—C). These results demonstrated that S/00A2
blocked TGF-B1-induced EMT through downregulation of
the B-catenin pathway.

Reactivation of Wnt/B-catenin signaling recovered
the suppressive effect of downregulation
of S100A2 on EMT

Finally, we explored whether SI00A2 exerts its effect on
EMT in a Wnt/B-catenin signaling-dependent pathway.
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LiCl, which is a Wnt/B-catenin signaling pathway activator,
was added to A549 cells treated with TGF-B1. As shown
in Figure 4D-H, the changes in EMT marker expression
(E-cadherin, vimentin, and o-SMA) and B-catenin caused
by SI100A2 downregulation can be reversed by LiCl. Col-
lectively, these findings indicated that downregulation of
S100A2 inhibited the EMT of A549 cells by suppressing the
Whnt/B-catenin signaling pathway.

Discussion

PF is characterized by progressive dyspnea, and patients
eventually die from respiratory failure. The pathologic mech-
anisms of PF are not completely clear, and effective therapy has
not been well developed. Therefore, it is crucial to explore the
precise molecular mechanisms involved in the development of
PF and to determine a target for treatment of PF.

A B 1.5+ C 2.5+
P-catenin |[weeos @N— Gy o | 5GKD) o - £ £ 204 o
oy ** 2% ®
p-GSK- & :
; is
" ¥ 1.04
GSK-3p | D | 46 KDa §§ 0.5 b 5
E «Qa E o 0.5+
7] o .
GAPDH |__—-| 36 KDa = i
0.0- 0.0-
AT C ‘) A a
C "C’? ¥ ?\?"ﬁ ,S\““P‘ e & vﬁp m"“w < ‘(&N * @&
W N € & F L F
,‘,\;g\\ \ﬁ_‘\ & ‘,y? &
xS S & &
D 6 2.0q E P F <8
K % 157 B 15-
1.5 5 P s "
25 " T 3 T
@
q:”% 1.0 E-E 1.0 éd 1.0
E $ o E Hk o= doke
= 05 ke g g g W
" E s
- _‘; €% 05- £ 051
v 0.0 ‘:‘g'.: %
m
S b -1 -
o ’,;of'o g’,\@& ~F & oo 2 o0 ' N
C S & & & & ¢ & \@V'J' N
G e‘;‘? i TP N
& «,,}‘ o{g\a «,e ‘\9@
E-cadherin | @9 ——— e = 97 KDa o o8
H
re " c 2.0
Vimentin |— ey G S | 54 KDa .ﬁ w: 2% = Ctrl
— - 42KD S 154 w0 B T+sh-NC
- —— n -
WSMA [ —— a $= ;r;‘ B T+sh-S100A2
[=]
— - — S8 404 T+sh-S100A2+LiCl
p-catenin |""‘ “ “ WI 86 KDa % g 10
ES
@ 0.54
GAPDH | s wesw waww wwww [ 36 KDa 2
0\ ©
N S Y & 0.0
o “QP‘ \)\L
b S\ ¥ E-cadherin Vimentin a-SMA B-catenin
0O
oS
xS

FIG. 4. Downregulation of S100A2 suppresses EMT through inhibiting the Wnt/B-catenin signaling pathway. The relative
protein expression of B-catenin and p-GSK-3p was determined by Western blot (A-C). *p <0.05 versus Ctrl; **p<0.01
versus Ctrl. #p<0.05 versus T+shRNA-NC; *p<0.01 versus T+shRNA-NC. Reactivation of Wnt/B-catenin signaling
recovered the suppressive effect of downregulation of S/00A2 on EMT. The relative protein expression of E-cadherin,
vimentin, a-SMA, and fB-catenin was determined by %};T-PCR (D-F) and Western blot (G, H). *p<0.05 versus Ctrl;
**p <0.01 versus Ctrl. "p<0.05 versus T+sh-S100A2; "p <0.01 versus T+sh-S100A2. Data are shown as the mean+SD
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In this study, we explored the expression, regulation, and
potential role of SI00A2 in PF. First, we studied and com-
bined the S700A2 expression of PF patients from the GEO
database. The pooled results from the GEO database showed
that the expression of SI00A2 in PF lung tissues was sig-
nificantly higher than that in normal lung tissues, which
demonstrated that SI00A2 may be involved in PF. Fur-
thermore, we confirmed the increased expression of S/00A2
in patients with PF using qRT-PCR and immunohisto-
chemistry assay. Further studies indicated that knockdown
of S100A2 suppressed TGF-B1-induced EMT in A549 cells.
Moreover, our study showed that downregulation of S/00A2
inhibited EMT through the Wnt/B-catenin pathway. These
findings indicated that S/00A2 was correlated with the de-
velopment of PF and may serve as a new target for the
prevention and treatment of PF.

S100A2 is widely studied in various cancers. Many
studies indicate that there is a certain similarity between
tumor metastasis and fibrotic diseases. For instance, the
dysregulated TGF-B1 pathway and activated EMT process
are involved in these two diseases. Downregulation of
S100A2 was detected in gastric cancer and oral squamous
cell cancer (Wolf et al., 2011). However, increased S100A2
expression was observed in ovarian cancer (Hough et al.,
2001), bladder cancer (Yao et al., 2007), and nonsmall cell
Iung cancer (Bulk et al., 2009). In this study, our data
showed the first evidence that the expression of SI00A2 was
increased in PF lung tissue.

EMT is involved in the pathogenesis of fibrotic diseases
in many organs, including the lung. TGF-f1 is considered
to be a key profibrotic cytokine and a regulator of EMT. It
is well established that AECs, particularly type II AECs,
obtain their phenotype of fibroblasts through EMT to
contribute to the development of PF (Willis et al., 2005;
Kim et al., 2006). Although A549 cell is a cancer cell line,
the cells retain the characteristics of type II AECs (Foster
et al., 1998; Wu et al., 2017). In addition, AECs are dif-
ficult to obtain and maintain in culture ex vivo. Therefore,
the A549 cell line is usually used as a replacement for
primary AECs and is extensively used to study the
mechanism of PF (Uhal er al., 2013; Zhu et al., 2016; Liu
et al., 2019). In this study, we employed TGF-B1 to build
an EMT model using the A549 cell line. In our study, we
demonstrated that downregulation of SI00A2 inhibited
TGF-B1-induced EMT.

The Wnt/B-catenin signaling pathway plays essential roles
in a variety of biological processes, including embryonic
axial development, organogenesis, adult stem cell mainte-
nance, and tissue homeostasis (Moon et al., 2004; Brack
et al., 2007; Clevers and Nusse, 2012). The key molecule of
the pathway is B-catenin. Under normal conditions, B-catenin
is phosphorylated by a destruction complex that is composed
of axin, GSK-3p, and adenomatous polyposis coli protein,
and then ubiquitinated and ultimately destroyed by the pro-
teasome (Guo et al., 2012). Under pathological conditions,
Wnt proteins bind to their receptors, and result in the dis-
assembly of the destruction complex, leading to dephos-
phorylation of B-catenin. Subsequently, B-catenin is allowed
to translocate into the nucleus, where it binds to T cell factor/
lymphoid enhancer factor, which is in the transcription factor
family, to trigger the transcription of B-catenin target genes
(Rao and Kiihl, 2010). It has been demonstrated that the
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Wnt/B-catenin signaling pathway plays an important role
in the pathological processes involving PF, and suppression
of Wnt/B-catenin signaling could inhibit the development of
PF (Chilosi et al., 2003; Wang et al., 2014, 2015). GSK-3B is
a serine/threonine protein kinase that promotes fibrogenic
activity by participating in the execution of Wnt/B-catenin
pathway (Beurel et al., 2015; Singh et al., 2015; Boyapally
et al., 2019). In this study, we discovered that inhibition
of S100A2 restrains EMT by inhibiting the Wnt/B-catenin
pathway.

In conclusion, we demonstrated that the expression of
S100A2 was increased in the lung tissues in patients with
PF. Inhibition of SI/00A2 can attenuate TGF-B1-induced
EMT through inhibiting the B-catenin signaling pathway.
S100A2 is a promising potential target for further under-
standing the mechanism and developing a strategy for the
treatment of PF and other EMT-associated diseases.
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