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p38 MAPK is Crucial for Wntl- and LiCl-Induced Epithelial
Mesenchymal Transition
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Summary: Idiopathic pulmonary fibrosis (IPF) is characterized by myofibroblast foci in lung
parenchyma. Myofibroblasts are thought to originate from epithelial-to-mesenchymal transition
(EMT). Wntl and lithium chloride (LiCl) induce EMT in alveolar epithelial cells (AECs), but the
mechanisms are unclear. AECs were treated with Wntl and LiCl, respectively; morphological
change and molecular changes of EMT, including E-cadherin, fibronectin, and vimentin, were
observed. SB203580 was administrated to test the role of p38 MAPK signaling in EMT. Then
AECs were treated with siRNAs targeting p38 MAPK to further test the effects of p38 MAPK,
and the role was further confirmed by re-expression of p38 MAPK. At last B-catenin siRNA was
used to test the role of B-catenin in the EMT process and relationship of B-catenin and p38 MAPK
was concluded. Exposure of AECs to Wntl and LiCl resulted in upregulation of vimentin and
fibronectin with subsequent downregulation of E-cadherin. Wntl and LiCl stimulated the p38
MAPK signaling pathways. Perturbing the p38 MAPK pathway either by SB203580 or through
p38 MAPK siRNA blocked EMT and inhibited fibronetin synthesis, which were reversed by
transfection of p38 MAPK expression plasmid. B-catenin siRNA attenuated the EMT process
and decreased p38 MAPK phosphorylation, indicating that B-catenin is involved in the EMT-
related changes through regulation of p38 MAPK phosphorylation. These findings suggest that
p38 MAPK participates in the pathogenesis of EMT through Wnt pathway and that p38 MAPK
may be a novel target for IPF therapy.
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Pulmonary fibrosis may be caused by lung
injury, chemotherapy, systemic autoimmune diseases,
and environmental particles and toxin inhalation;
it can also be considered as an idiopathic disease,
termed as idiopathic interstitial pneumonia (IIP)M.
Idiopathic pulmonary fibrosis (IPF) represents a fatal
and highly progressive lung disease that destroys the
lung architecture. IPF is an idiopathic disease that is
poorly responsive to any of the currently available
treatments®?!. The lung architecture in IPF is distorted
showing temporal and spatial histological heterogeneity
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in areas with relatively normal parenchyma, interstitial
inflammation, septal fibrosis with fibroblast foci, and
end stage honeycombing. It is well established that
fibroblast foci formation is the hallmark of IPF. The
foci usually consist of aggregates of fibroblasts that
deposit extracellular matrix (ECM) within the alveolar
spacell. The lethal fibrotic reaction in IPF is associated
with an epithelial-dependent fibroblast-activated
process, namely epithelial-mesenchymal transition
(EMT), which is an origin of functional myofibroblast/
fibroblast!* .. Several studies have demonstrated that
EMT and fibroblast activation through functional
pathways are driven by the dysfunctional bronchiolar
and alveolar epithelial cells (AECs)!*®. The EMT of
pulmonary epithelial cells is proposed as an orchestrated
and highly regulated process. Among these signaling
pathways, the Wnt pathway and p38 MAPK have been
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suggested to play an important role in this process®.

The Wnt family regulates various cellular processes
such as proliferation, differentiation, and apoptosis!'”l.
The canonical Wnt pathway is f-catenin-dependent and
is known to induce mesenchymal transdifferentiation
in epithelial cells!'”. In fact, Wnt ligands are known
to regulate pP-catenin stability and degradation
through activation of upstream mediators of P-catenin
dephosphorylation, and subsequently reduce B-catenin
degradation!'l. The accumulated [-catenin typically
localizes within the nucleus where it interacts with
downstream transcription factors such as the T-cell-
specific transcription factor/lymphoid enhancer-binding
factor (TCF/LEF), regulating gene transcription!'”,
Interestingly, a recent report showed increased nuclear
B-catenin localization in IPF tissue sections, indicating
increased Wnt signaling activity!'> 3], The Wnt pathway
is involved in EMT observed in various developmental
and disease settings!!*'> 4. Recently, several in vivo and
in vitro studies have shown that pulmonary epithelial
cells undergo EM T 11, OQverexpression of transforming
growth factor B (TGF-P) in transgenic mice model, in
which B-galactosidase was specifically expressed in
alveolar cells, caused pulmonary fibrosis. The research
found an accumulation of mesenchymal markers in
B-galactosidase positive cells, which was evidence of
pulmonary epithelial cells undergoing EMT. In lung
tissues from patients and animals with pulmonary fibrosis,
myofibroblast and epithelial cell markers are co-localized
with alveolar epithelial cells overlying fibroblastic foci, a
key feature of the disease, further supporting an active
EMT process in pulmonary fibrosis!®-*l.

Many researchers have demonstrated the
involvement of several signaling pathways, such as
TGF-BI" 181 leptin™, TL-8, and VEGF?" during EMT
using the alveolar epithelial A549 cell line. The Wnt
pathway-induced EMT process is thought to act through
the canonical Wnt/Bcatenin pathway!'”. The Wnt
pathway can activate p38 MAPK as a reinforcement
of Wnt pathway itself?!). The Wnt pathway and p38
MAPK signaling pathways are involved in the EMT
process separately, but the underlying mechanisms and
the relationship between Wnt pathway and p38 MAPK
have not been fully elucidated. In the present study,
we attempted to demonstrate the role of p38 MAPK
signaling in Wnt pathway-induced EMT in alveolar
epithelial cells (A549 cell line). Our results may help
validate p38 MAPK as a novel target for therapeutic
intervention of lung fibrosis.

1 MATERIALS AND METHODS

1.1 Cells, siRNAs, and Reagents

A549 cell line was obtained from Center of Cell
Resources of Shanghai Institutes for Life Sciences,
China. p38 MAPK siRNA and non-specific siRNA

controls were from Shanghai R&S Biotechnology
(China). Lipofectamine 2000 was purchased from
Invitrogen (USA). All antibodies were obtained from
Sigma (USA). The p38 MAPK inhibitor SB203580
was obtained from Sigma. The ELISA assay kit for
fibronectin was from Amersham (China) and the
assay for dispositive fibronectin in a 96-well plate was
performed according to the manufacture’s guide. All
PCR primers were synthesized by Takara (China).
1.2 Cell Culture and Treatment with Wnt and LiCl

The cell culture method was similar to that of
Zheng’s with slight modifications®??. Briefly, A549
cells were cultured in Dulbecco’s modified Eagle
medium (DMEM, Invitrogen, USA) supplemented
with 10% fetal bovine serum (FBS), 1% of Pen/Strep,
and 10 mmol/L of HEPES, at 37°C with 5% CO,. Wntl
protein and LiCl were used to activate the Wnt pathway.
LiClI (Sigma-Aldrich, USA) was dissolved in dimethyl
sulfoxide (DMSO) and then diluted with the phosphate
buffered saline (PBS) to make a final concentrations of
20 mmol/LP3. Wntl protein (Abcam, USA) was kept
at —20°C and then diluted with PBS. According to a
previously published method, Wntl protein was added
to culture medium at 100 ng/mL final concentration*,

The cells were plated at 3x10° cells per well in a
96-well plate with 200 pL of culture medium. LiCl and
Wntl solutions were added to the wells with desired
final concentrations. After 2 h, medium was replaced
with drug-free medium and then further incubated for
48 h. For controls, culture medium containing the same
concentration of DMO was used. The cell morphology
was monitored under an inverted microscope. The
fibronectin level was analyzed by the aforementioned
ELISA kit, following the manufacturer’s instructions.
1.3 Gene Constructs and Transfection

The experimental method was similar to that of Wei
with slight modifications®®. Total RNA was isolated
from A549 cells by Trizol reagent and then cDNA was
synthesizedfromtheisolated RNAbyreversetranscription,
and the full-length cDNA was amplified with the Takara
RNA PCR Kit. Recombinant pPEGFP-N1-p38 MAPK
plasmid was constructed as previously reported™. The
coding region of p38 MAPK was subcloned into the
pcDNA3.1 vector after removing the pEGFP-NT1 vector.
pcDNA3.1-p38 MAPK was trasnsfected into cells using
Lipofectamine 2000 (Invitrogen, USA), following the
manufacturer’s instructions.
1.4 Transfection of siRNA

The cell transfection was conducted following the
instruction of the manufacturer. Briefly, p38 MAPK
siRNA and non-specific siRNA control, in RNase-
free water, was prepared at stock concentration of
20 umol/L. Cells were transfected with 40 nmol/L of
siRNA using lipofectamine 2000.
1.5 Western Blot Analysis

For preparing the whole-cell extracts, cells (90%
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confluence) were washed with PBS and incubated on
ice for 10 min with lysis buffer (1% Triton X-100,
150 mmol/L NaCl, 10 mmol/L Tris, pH 7.4, 1 mmol/L
EDTA, 1 mmol/L EGTA, pH 8.0, 0.2 mmol/L Na;VOu,
0.2 mmol/L phenylmethylsulfonyl fluoride, and 0.5%
Nonidet P-40). The cell lysates were centrifuged at
9000 g for 10 min, and the supernatants were transferred
to new tubes. The Coomassie Protein Assay Reagent
(Sigma, USA) was used to measure total protein
concentrations. The samples (50 pg protein) were run
on 10% SDS-polyacrylamide gel electrophoresis and
then transferred into nitrocellulose membranes. The
membranes were blocked for 2 h with 5% fat-free dry
milk in TBST (Tris-Buffered saline, 0.1% Tween 20)
and then incubated with primary antibodies against
GAPDH, p38 MAPK, phospho-p38 MAPK, fibronectin
for 3 h at room temperature. After incubation with
the primary antibody, membranes were washed with
TBST and then incubated with HRP-conjugated
anti-rabbit secondary antibody for 1 h. Proteins were
visualized using a chemiluminescent ECL detection
system. The density of protein bands was quantified
by densitometry analysis using Labworks 4.6 (UVP
Products, USA). The protein band intensity was
normalized to that of the corresponding -actin in each
sample and the average protein levels were determined
from three separate experiments. Data below Western
blots represent relative expression levels of proteins.
1.6 Statistical Analysis

The data derived from experiments were shown as
x+s. Difference in mean values between groups were
analyzed using student’s #-test, and a P-value of <0.05
was considered statistically significant. The statistical
analyses were performed with the SPSS 13.0 statistical
package (USA).

2 RESULTS

2.1 Wnt Pathway Induces EMT in A549 Cells

The morphological changes of LiCl (20 mmol/L)-
and Wntl (100 nmoL/L)-treated cells and controls
were observed by an inverted microscope. The phase-
contrast imaging of A549 cells showed a transition from
the typical epithelial appearance to elongated spindle
shapes. Under the culture conditions, confluent A549
cells appeared as monolayer adherent squamous-like
cells (fig. 1A). After 48-h exposure to LiCl (fig. 1B) or
Wntl (fig. 1C) conditioned medium, the cells showed a
spindle-shaped, disseminated, and pseudopodia stretched
morphology. These morphological changes suggested
that both LiCl and Wntl could transform A549 cells into
mesenchymal-like cells. To further elucidate the EMT in
AS549 cells, Western blotting for E-cadherin, fibronectin,
and vimentin was performed. There was a marked
increase in vimentin and fibronectin and a decrease in
E-cadherin expression after Wnt1 or LiCl treatment (fig.

2). In the subsequent experiments, we used fibronectin
as a marker for LiCl- and Wntl-induced EMT.
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Fig. 1 Morphological changes induced by LiCl or Wntl
A: control; A549 cells appeared as monolayer adherent
squamous-like cells. B: A549 cells cultured with LiCl;
C: A549 cells in Wntl conditioned medium.
Morphological changes of cells treated with LiCl (20
mmol/L) or Wntl (100 nmol/L) were observed by
inverted microscopy. After 48 h of culture with LiCl
(B) or Wntl (C) conditioned medium, both cell types
became spindle-shaped, disseminated, and pseudopodia

stretched.
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Fig. 2 A549 cells cultured in LiCl- and Wntl-conditioned
medium showed a significant increase in vimentin and
fibronectin, and decrease in E-cadherin expression (P<0.05).

2.2 Elevated p38 MAPK in EMT Cells

As shown in fig. 3, phospho-p38 MAPK was
significantly elevated after treatment with LiCl and Wntl
for 30 min, suggesting that p38 MAPK was involved in
LiCl- and Wntl-induced EMT in A549 cells.
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Fig. 3 Phospho-p38 MAPK expression after treatment with LiCl
and Wntl for 30 min
Western blotting analysis shows that phospho-p38 MAPK
was significantly elevated in LiCl- and Wntl-treated A549
cells (P<0.05).
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2.3 Crucial Role of p38 MAPK Signaling in LiCl-
and Wntl-induced EMT

We next determined the role of p38 MAPK in
EMT. First, the cells were treated with SB203580, a
specific inhibitor of the p38 MAPK pathway, for 30
min before LiCl or Wntl was added. As shown in table
1, fig. 4A and fig. 4B, SB203580 treatment resulted
in a decrease in the phospho-p38 MAPK level and
in expression of fibronectin, indicating that the EMT
process was blocked. Cells treated with siRNA targeting
p38 MAPK showed decreased levels of fibronectin,
compared to those transduced with scrambled siRNA
controls (table 2, fig. SA and 5B), suggesting that p38
MAPK is important for LiCl- and Wntl-induced EMT.
Furthermore, re-transfection of p38 MAPK restored
the LiCl- and Wntl-induced EMT (table 3, fig. 6A and
6B), further confirming that p38 MAPK plays a critical
role in LiCl- and Wntl-induced EMT.

Table 1 Effects of SB203580 on LiCl- and Wnt1-
induced fibronectin expression

Groups Fibronectin (ng/mL)
Control 7.4+0.4
LiCl 20.7£2.1
Wntl 22.9+3.6
LiCI+SB203580 6.7+0.3
Wnt1+SB203580 6.9+0.3
A LiCl - + - + -
Whntl - - + - +
SB203580 - - - + +
Fibronectin - . — S—
1 2.3 2.7 0.9 0.7
P-p38 MAPK 31 32 13 15
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Fig. 4 Fibronectin expression in A549 cells treated with p38
MAKP inhibitor SB203580
A: Reduced expression of fibronectin (P<0.05) and p38
MAPK in the presence of SB203580 shown by Western
blot analysis; B: Decreased expression of fibronectin in
A549 cells after treatment of SB203580 assayed using
ELISA (P<0.05).

Table 2 Effect of RNAI targeting p38 MAPK on LiCl-
and Wntl-induced fibronectin expression

Groups Fibronectin (ng/mL)
Control 8.3+£0.6
LiCl Scrambled siRNA  40.7+3.8
p38 MAPK-RNAi  7.4+0.6
Wntl Scrambled siRNA 51.9+5.6
p38 MAPK-RNAi  8.1+0.6
A Lick -+ -+ - -
Wntl - - + - + N +
p38 MAPK-RNAi - - - + + -
B-catenin-RNAi - - - - - + +
Fibronectin . e — — — -
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Fig. 5 A: Fibronectin was blotted in scrambled- and p38
MAPK-siRNA-transduced cells. p38 MAPK-siRNA
downregulated expression of fibronectin (P<0.05).
B-catenin siRNA significantly decreased the fibronectin
expression and phosphorylation of p38 MAPK (P<0.05).
B: ELISA in scrambled- and p38 MAPK-siRNA-
transduced cells. p38 MAPK-silenced A549 cells showed
downregulated expression of fibronectin. B-catenin-
siRNA-transduced cells showed decreased fibronectin
expression (P<0.05).

Table 3 ELISA of re-transfection of p38 MAPK on restoration
of LiCl- and Wntl-induced fibronectin expression

Groups Fibronectin
(ng/mL)
LiCI (p38 MAPK-RNAi) A549 8.1+0.5
p38 MAPK-transfect 25.742.4
p38 MAPK-mock 7.9+0.7
Wntl (p38 MAPK-RNAi) A549 7.8+0.6
p38 MAPK-transfect  23.1£2.6
p38 MAPK-mock 7.5+0.6

2.4 B-catenin Is Critical for Phosphorylating p38
MAPK in A549 Cells

The cells transfected with B-catenin siRNA
expression plasmid showed a low level of fibronectin
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expression, compared to that of Wntl- or LiCl-treated
cells (fig. 5A). Considering that the Wnt pathway
can activate p38 MAPK as a reinforcement of the
Wnt pathway itselfl?!!, we examined the levels of
phosphorylated p38 MAPK. Our results showed that
inhibiting B-catenin blocked LiCl- and Wntl-induced
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EMT (table 4), and it really decreased p38 MAPK
phosphorylation (fig. 5A). These results indicate that
p38 MAPK is the downstream signal and B-catenin
was the upstream molecule. Therefore, B-catenin is
essential for phosphorylated p38 MAPK in LiCl- and
Wntl-induced A549 cells EMT.
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Fig. 6 A: p38 MAPK expression plasmid transfection restored the LiCl- and Wntl-induced EMT in A549 cells; the control plasmid did
not. (P<0.05); B: ELISA of fibronectin expression in p38 MAPK expression plasmid transfected cells. p38 MAPK
expression plasmid transfection restored the LiCl- and Wntl- induced fibronectin expression in A549 cells (P<0.05).

Table 4 ELISA of RNAI targeting p-catenin on
LiCl- and Wntl-induced fibronectin

expression
Groups Concentration
(ng/mL)
Control 8.3+0.6
LiCl Scrambled siRNA 40.7+3.8
[-catenin-RNAi 6.9+0.5
Wntl Scrambled siRNA 51.9+£5.6
B-catenin-RNAi 7.3+0.5
3 DISCUSSION

IPF is a common form of idiopathic interstitial

lung diseases (ILDs), which are non-neoplastic
pulmonary disorders that are thought to result from
inflammatory or aberrant repair mechanisms in the
lungs®?’. TPF is usually associated with poor prognosis
(median survival at 35 years after diagnosis), and
there is no effective therapy currently available?®,
IPF is histologically characterized by usual interstitial
pneumonia (UIP) and existence of fibroblastic foci®?®!,
Pathogenesis of IPF is still unclear; however, recent
advances show that IPF development is associated with
deregulated fibroblasts and abnormal epithelial cells.
Epithelial cell dysfunction is related to EMT, where
epithelial cells express a mesenchymal phenotype and
contribute to pathogenesis of pulmonary fibrosis®’!.
EMT was first described in the 1980s as a cellular
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process in the primitive streak of chick embryos,
and modulates many processes in development such
as palate and lip fusion, gastrulation, neural crest
development and somite dissociation®”. EMT is an
essential mechanism in tissue repair and embryonic
development, but also is implicated in diseases such
as organ fibrosis and cancer. EMT results from the
induction of transcription factors that alter gene
expression resulting in a loss of cell-cell adhesion,
leading to a change in cytoskeletal dynamics and a
change in cell morphology and physiology to the
mesenchymal phenotype. This process permits the
cells to leave the parenchyma and enter the systemic
circulations during cancer metastasis. Vimentin,
fibronectin, fibroblast specific protein 1 (FSP-1),
a-smooth muscle actin (a-SMA), and N-cadherin
increase during EMT. Characteristics of EMT include
the abundance of mesenchymal markers, and decrease
in expression of E-cadherin, zona occludens 1 (ZO-
1), occludin and cytokeratins®®!!. Spindle-shaped cells
penetrate the basal ECM and move into connective
tissues along a secreted matrix of fibronectin. In the
present study, we demonstrated that the stimulation
of Wnt signaling in A549 cells was associated with
typical signs of EMT: loss of the adherence junction,
cell elongation, and increase in fibronectin.

Transcription switching in EMT is primarily
induced by the following signaling pathways and
molecules, such as TGF-f pathway and Wnt-f3-
catenin pathway, Notch pathway, Hedgehog pathway,
bone morphogenetic protein (BMP) pathway and
some receptor tyrosine kinases. These pathways are
activated by various dynamic stimuli from the local
environment, including hypoxia, growth factors and
cytokines and contact with the surrounding ECM.
Stressful microenvironments, such as hypoxia or
free radicalsP?, trigger EMT. TGF-B superfamily™,
hedgehog (HH) family, Wnt family, and interleukin
(IL) family®¥, have been shown to initiate EMT.
Several transcription factors induce EMT, such as the
zinc-finger binding transcription factors Snaill and
Snail2 (also known as Slug) and several other basic
helix-loop-helix (bHLH) factors such as zinc finger
E-box-binding homeobox 1 (ZEBI), ZEB2B, and
Twist? A T cell factor (TCF) transcription factor
family member called lymphoid enhancer binding
factor-1 (LEF-1), which is a downstream transcription
factor of Wnt pathway!**!. These proteins interact with
the transcription machinery to repress transcription of
genes associated with cell adhesion, which is the key
initiating step of EMT.

In humans, there are three isoforms of TGF-f
protein (TGF-B1, TGF-B2 and TGF-B3), and two types
of TGF-f receptors (TGFBR). Generally, first the type
IT TGFBR (TGFBR-II) receptors recognize and bind
to TGF-B. Next, the complex recruits other TGFBRs

and forms a complex with two copies of TGFBR-I,
two copies of TGFBR-II, and one copy of active
TGF-B. The complex activates the phosphorylation
of the intracellular complex of TGFBRs to transduce
the TGF-B signals downstream of the pathway. The
canonical TGF- pathway involves phosphorylation
and activation of SMADs. Mecanwhile, TGFBRs can
also phosphorylate other pathway proteins or transmit
signals via crosstalk with other pathways. Like the
TGF-B pathway, the sonic hedgehog (SHH) pathway
starts from secretive glycoproteins termed hedgehog
proteins. The precursors of SHH proteins undergo
several steps of post-translational modification before
maturation, which are then secreted as oligomers or
soluble multimers which can act in a paracrine manner.
Three mammalian HH proteins have been identified
in the HH family: SHH, Indian hedgehog (IHH) and
desert hedgehog (DHH). Notably, SHH is crucial in
cancer progression, embryo development and body
patterning®®”!. The Wnt pathway appears to be playing a
certain role in regulating TPF©81,

The Wnt pathway has been postulated to be
a key factor in the induction of EMT in lungs and
alveolar type II cells®. In patients with IPFM, the
gene expression of the Wnt pathway is increased in
fibroblasts and the Wnt proteins levels are elevated in
bronchoalveolar lavage fluid, as compared with non-
IPF patients*!l. Therefore, the Wnt pathway appears to
be an important target for understanding the underlying
signaling pathways contributing to EMT. Previous
studies have shown that the canonical Wnt pathway
is responsible for Wnt pathway-induced EMTH,
The canonical Wnt pathway starts from reception of
signaling molecules on the cell membrane complex.
GSK3p is a major downstream regulator of the
receptors. Without Wnt signals, GSK3[ remains in an
active form, which can phosphorylate target proteins,
such as B-catenin, for further degradation™!. When the
Wnt pathway is activated, GSK3p is phosphorylated
into an inactive form. Thus, B-catenin is accumulated
in the cell and further transported into the nucleus. In
the nucleus, in combination with TCF/LEF, B-catenin
binds to the promoter region of target gene, such as
SNAILT1, and activates its transcription. Furthermore,
SNAIL1 expression results in a positive feedback
loop with B-catenin by interacting with the B-catenin
physically, or increasing the amount of free B-catenin
indirectly through the EMT process* 4,

The Wnt pathway can interact with several
signaling pathways, including the SHH and TGF-§3
pathways. GSK3p affects GLI proteins positively or
negatively. First, GSK3B phosphorylates GLI proteins
for degradation. Second, GSK3B phosphorylates
SUFU and releases free GLI proteins™*®!. GSK3p also
stabilizes GLI mRNA indirectly, which leads to an
increase of the amount of GLI proteins™*”). When the
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TGF-B pathway is activated, the Wnt pathway can
be activated via an SMAD-independent pathway. For
example, in human lung fibroblast cells, TGF-Bf1 can
activate the mitogen-activated protein kinase (MAPK)
signaling and phosphorylate ERKs that inactivate
GSK3pM8, In some cell lines TGF-B1 can activate the
ARK pathway, which can inhibit GSK3f. In addition,
GSK3p negatively modulates the TGF-p pathway by
phosphorylating SMAD3 and triggering its degradation
when TGF-f is absent™®. It has been documented
that several extracellular stimuli, such as cytokines,
growth factors and environmental stress are capable of
activating p38 MAPKPY, leading to biological changes
related to EMTE! 52, We have shown that LiCl and
Wntl activate p38 MAPK. Also, we demonstrated that
the pharmacological inhibition of p38 MAPK pathway
reduced the expression of fibronectin as well as the
EMT process in Wnt-stimulated A549 cells, which
support the p38 MAPK signaling is capable of inducing
EMT. p38 MAPK activation is a downstream event
within the Wnt pathway in the development of EMT3.
However, little is known about the significance of Wnt
pathway-mediated p38 MAPK signaling in EMT.
Recent studies have reported a link between the
p38 MAPK and Wnt/B-catenin pathways. Activated p38
MAPK appears to regulate the canonical Wnt/p-catenin
signaling through regulating GSK3p inactivation?" >,
P38 MAPK wasreported asanon-canonical downstream
effector that mediates the biological effect of the Wnt
pathway®¥. B-catenin is normally phosphorylated by
GSK3B, then B-catenin is ubiquitinated and degraded.
Wnt stimulation suppresses GSK3p activity, leading to
accumulation of cytosolic and nuclear -catenin, which
in turn activates the genes necessary for embryonic
development, patterning and cellular proliferation.
Phosphorylation on Ser9 by Akt is the characterized
mechanism for GSK3 inhibition. However, p38a
also inactivates GSK3B by direct phosphorylation
of Ser389, leading to [-catenin accumulation and
Wnt pathway activation. This p38 MAPK dependent
phosphorylation of GSK3B seems to provide a
potential mechanism for p38 MAPK-mediated survival
in specific tissues®!. Also, GSK3p has been reported
to inhibit p38 MAPK activation by phosphorylating
the MAP3K MEKK4P. In the current experiment,
we used siRNA to knockdown B-catenin expression.
After the knockdown of B-catenin, EMT, induced by
LiCl and Wntl was blocked and phosphorylation of
p38 MAPK decreased, indicating that both B-catenin
and p38 MAPK are involved in Wntl- or LiCl-induced
A549 cell EMT. B-catenin is essential for LiCl and
Wntl-induced EMT of A549 cells and B-catenin is the
upstream molecule for phosphorylating p38 MAPK.
In summary, we have demonstrated that p38
MAPK plays a crucial role in LiCl- and Wntl-indued
EMT in A549 cells. B-catenin is necessary for p38

MAPK signaling and plays a role in phosphorylation
of p38 MAPK. The results may be helpful in better
understanding of the pathogenesis of IPF.
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