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Abbreviation

OSCC : oral squamous cell carcinoma

EMT : epithelial to mesenchymal transition

NPPB : 5-nitro-2-(3-phenylpropylamino)benzoic acid
TGF-B1 : transforming growth factor-81

ZEB1 : zinc-finger-enhancer binding protein 1
GSK-38 : glycogen synthase kinase 38

CLIC : chloride intracellular channel

CFTR : cystic fibrosis transmembrane conductance regulator



1. Introduction

Recurrent and/or metastatic head and neck squamous cell carcinoma
1s a devastating malignancy with a poor prognosis. In particular, oral
squamous cell carcinoma (OSCC) has been known to be caused by heavy
smoking and alcohol, and is the sixth most common cancer worldwide [1, 2].
In spite of advances in therapy, OSCC has a poor prognosis: the 5-year overall
survival rate is only 50% due to local invasion, it can spread to lymph nodes
and has distant metastases [3]. Aggressive therapy for advanced OSCC
lesions leads to severe debilitation for the patient [4]. Thus, a detailed
elucidation of the invasion and/or metastasis mechanisms of OSCC is
required in order to devise a new treatment method for early-stage OSCC. A
large number of studies have reported that epithelial to mesenchymal
transition (EMT) is associated with tumor progression and metastasis. The
malignant progression of various carcinoma cells is dependent on EMT
activation [5]. In normal epithelial tissues, epithelial cells form epithelial cell
sheets with polarity by formation of tight junctions and adherens junctions
between cells, and prevent invasion and infection from the external

environment. When the EMT program is caused by specific stimulation,



epithelial cells lose their cell polarity as well as their cell adhesion function,
reorganize their cytoskeleton, and are transformed into mesenchymal
phenotypes. The resulting mesenchymal cells metastasize to distant tissues
by disruption of the basement membrane, invasion into the stromal layer, and
migration within the stromal layer [6, 7].

EMT in OSCC has been known to be caused by the activation of
several signaling pathways, such as the TGF-8/smad signaling pathway [8]
and Wnt/B-catenin signaling pathway [9, 10]. TGF-8, which is an important
inducer of EMT, induces the expression of EMT-related genes such as
vimentin and Snail, and enhances the migration [8]. The activation of the
Wnt/B-catenin signaling pathway caused by Wnt ligands has also been
reported to lead to the inhibition of GSK-38 activity and/or the stabilization
of B-catenin, resulting in the nuclear translocation of B-catenin in order to
induce the expression of EMT-related genes [9, 10]. As a result, epithelial cells
change their own morphology and cell fate, and transit to mesenchymal
phenotypes with invasion and metastasis. However, the trigger and molecular
mechanism for the activation of the Wnt/B-catenin signaling pathway in EMT

of OSCC have not yet been fully elucidated.



The Cl- channel has been known to play important roles for the cell
volume regulation [11], cell differentiation [12], and EMT [13]. CI' transport
mediated by the Cl channel causes a passive flow of water, resulting in
changes of cell volume such as cell swelling or shrinkage [11]. Chloride
intracellular channel (CLIC) 4 controls the transdifferentiation from
fibroblasts to myofibroblasts through the activation of the TGF-B/smad
signaling pathway [12]. Downregulation of cystic fibrosis transmembrane
conductance regulator (CFTR) in breast cancer cells enhances malignant
phenotypes, and is associated with poor prognosis of breast cancer [13]. Thus,
the Cl channel regulates cell volume changes and cell differentiation, and is
deeply involved in morphological changes such as EMT via the activation of
specific signaling pathways. However, the role of the Cl- channel on EMT of
OSCC has been rarely reported and has not yet been fully investigated. In the
present study, we investigated the role of the Cl~ channel on EMT of OSCC

using a Cl channel blocker NPPB and an OSCC cell line.



2. Materials and methods / procedures

2.1.  0OSC-20 cell culture

The oral squamous cell carcinoma cell line OSC-20 was purchased
from the Japanese Collection of Research Bioresources Cell Bank (National
Institutes of Biomedical Innovation, Health and Nutrition, Osaka, Japan)
and used in the present study. The OSC-20 cells were cultured in Dulbecco’s
modified Eagle Medium: Nutrient Mixture F-12 (DMEM/F12; Thermo Fisher
Scientific Inc., Massachusetts, USA) containing 10% fetal bovine serum (FBS;
Thermo Fisher Scientific Inc.) and penicillin-streptomycin (FUJIFILM Wako

Pure Chemical Corporation, Osaka, Japan).

2.2. EMT induction of OSC-20 cells

OSC-20 cells at 100% confluence were cultured for 5 days in
DMEM/F12 containing 0.5% FBS and penicillin-streptomycin to induce EMT.
Additionally, 20 ng/ml recombinant human TGF-81 (FUJIFILM Wako Pure
Chemical Corporation), 100 ptM 5-Nitro-2-(3-phenylpropylamino) benzoic acid
(NPPB; Sigma-Aldrich Co. LLC, Missouri, USA), 100 pM 9-

Anthracenecarboxylic acid (9-AC; Sigma-Aldrich Co. LLC), 10 pM SB431542
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(FUJIFILM Wako Pure Chemical Corporation), and 5 nM XAV939 (Chayman

Chemical Co Inc., Michigan, USA) were also added to the culture medium.

2.3. Conventional and quantitative real-time RT-PCR
Conventional and quantitative real-time PCR was performed

according to a previous study [14]. The specific primers used are shown in

Table 1.

24. Immunocytochemistry

OSC-20 cells and EMT-induced OSC-20 cells were fixed with 4%
paraformaldehyde (FUJIFILM Wako Pure Chemical Corporation) for 20 min
at room temperature, and then washed with phosphate buffered saline (PBS;
FUJIFILM Wako Pure Chemical Corporation). The cells were permeabilized
with 0.1% Triton X-100 (Sigma-Aldrich Co. LLC, Missouri, USA) for 30 min,
and then washed with PBS. The cells were then treated with 4% Block Ace
Powder (DS Pharma Biomedical Co., Ltd., Osaka, Japan) in PBS for 30 min,
followed by staining via incubation at 4° C overnight with primary antibodies.

Following this incubation, the cells were washed with PBS and then
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incubated with secondary antibodies and 4’ ,6-diamino-2-phenylindole
dihydrochloride (Thermo Fisher Scientific Inc.) for 1 hr at room temperature.
Fluorescent images were captured with a confocal laser scanning microscope
A1R (Nikon Instech, Co., Ltd., Tokyo, Japan). The specific antibodies used are

shown in Table 2.

2.5. Western Blot analysis

Whole cell lysates extracted from the EMT-induced OSC-20 cells were
electrophoretically separated and transferred onto polyvinylidene difluoride
membrane (EMD Millipore Corporation, Massachusetts, USA). The
membrane was washed with TBS-T and then treated with a chemical blocking
solution (Beacle, Inc., Kyoto, Japan) for 30 min, followed by staining via
incubation at 4°C overnight with primary antibodies. Following this
incubation, the membrane was washed with TBS-T and then incubated with
secondary antibodies for 1 hr. Immunocomplexes were visualized with ECL
reagents (Bio-Rad Laboratories, Inc.), and signals were detected and analyzed
using ChemiDoc XRS+ (Bio-Rad Laboratories, Inc.). The specific antibodies

used are shown in Table 2.
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2.6. Trypsin treatment and Cell volume measurement

EMT-induced OSC20 cells were washed with PBS and incubated with
0.025% Trypsin-EDTA (FUJIFILM Wako Pure Chemical Corporation). The
images of these cells treated with 0.025% Trypsin-EDTA at various times (1,
3, 5, 7 minutes) were captured by a microscope A1R (Nikon Instech, Co., Ltd.,
Tokyo, Japan). Based on the captured images, cell volume was measured with

MATLAB software (The MathWorks, Inc., Massachusetts, USA).

2.7. Statistical analysis
All experiments were performed independently at least three times.
Data are expressed as means + SD. All statistical significance was verified

using the Bonferroni. P values < 0.05 were considered statistically significant.
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3. Results

3.1. EMT induction of OSC-20 cells using a CI- channel blocker NPPB
0OSC-20 cells, which have a low grade invasion, showed the typical
morphology of epithelial cells. While the expression of epithelial markers such
as E-cadherin and Z0O-1 was confirmed, that of mesenchymal markers such
as vimentin, Snail, and ZEB1 was also confirmed by RT-PCR analysis (Fig.
1A). To investigate the role of the Cl' channel on EMT of OSC-20 cells, these
cells were treated with a Cl channel blocker, NPPB, for 5 days (Fig. 1B). The
morphology of OSC-20 cells treated with TGF-81, which is an inducer of EMT,
was not significantly changed compared to that of untreated OSC-20 cells (Fig.
1Ca and b). However, the NPPB-treated OSC-20 cells showed the morphology
of mesenchymal cells (Fig. 1Cc). Furthermore, real-time RT-PCR analysis
indicated that the expression levels of an epithelial marker E-cadherin in the
NPPB-treated OSC-20 cells were significantly decreased compared to those
of the untreated OSC-20 cells. The expression levels of mesenchymal markers
such as vimentin, Snail, and ZEB1 in the NPPB-treated OSC-20 cells were
significantly higher than those of the untreated and TGF-81-treated OSC-20

cells (Fig. 1D). Immunostaining also indicated that a large number of
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vimentin-positive cells appeared in the NPPB-treated OSC-20 cells compared

to the TGF-B1-treated OSC-20 cells (Fig. 1Ea-c).

3.2. Trypsin treatment and cell volume of EMT-induced OSC-20 cells

It is well known that EMT-induced cells lose their adhesion ability
with adjacent cells or cell culture dish. To examine the adhesion ability of
NPPB-treated OSC-20 cells, these cells were detached by various trypsin
treatment times. Untreated OSC-20 cells were detached from the cell culture
dish by trypsin treatment for 5—7 minutes, but cell-cell adhesion in a large
number of untreated OSC-20 cells was maintained (Fig. 2Aa). TGF-B1-treated
0OSC-20 cells were detached from the cell culture dish by trypsin treatment
for 3—5 minutes, and their cell-cell adhesion was partially disrupted (Fig.
2Ab). The NPPB-treated OSC-20 cells were completely detached from the cell
culture dish by trypsin treatment for 1-3 minutes, and cell-cell adhesion in
most of the cells was also disrupted (Fig. 2Ac). Next, since the Cl" channel
transports Cl" and water molecules, and is associated with cell volume
regulation, we examined the cell volume of the NPPB-treated OSC-20 cells

from images of suspension cells treated with trypsin. The size of the untreated
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OSC-20 cells was similar to that of the TGF-B1-treated OSC-20 cells, and the
average volume of those cells was 2 picoliter (pL) (Fig. 2Ba, b, and C). On the
other hand, the average size of the NPPB-treated OSC-20 cells was 4 pL (Fig.

2Bc and C).

3.3. EMT induction of OSC-20 cells via the Wnt/B-catenin signaling pathway

To precisely investigate which signaling pathway caused EMT, we
analyzed the molecular mechanism of EMT in NPPB-treated OSC-20 cells by
Western blot analysis. Phosphorylation of smad2 (p smad2) protein, which is
an indicator of TGF-B/smad signaling pathway activity, was slightly elevated
in TGF-B1-treated OSC-20 cells, but no significant differences of the amount
of p smad2 protein were observed between the untreated, TGF-B1-treated-,
and NPPB-treated OSC-20 cells (Fig. 3A and B). In addition, nuclear
translocation of p smad2 was partially confirmed in all three groups (Fig. 3C).
SB431542, which is a specific inhibitor of TGF-B receptor, did not suppress
the increase of mesenchymal marker expression levels in the NPPB-treated
0OSC-20 cells, but did increase those marker expression levels (Fig. 3D). On

the other hand, the amount of B-catenin protein, an indicator of Wnt/B-catenin
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signaling pathway activity, was highest in the NPPB-treated OSC-20 cells
(Fig. 3E and 3F). Furthermore, nuclear translocation of B-catenin was partly
confirmed in these cells (Fig. 3G). XAV939, which is an inhibitor of the Wnt/B-
catenin signaling pathway, suppressed the decrease of E-cadherin expression
in the NPPB-treated OSC-20 cells. Additionally, it suppressed the increase of

vimentin expression in the NPPB-treated OSC-20 cells (Fig. 3H).

3.4. Effect of 9-AC on EMT in the OSC-20 cells

Finally, we investigated whether another Cl' channel blocker, 9-AC,
also induced EMT. The morphology of OSC-20 cells treated with 9-AC did not
exhibit significant changes compared to that of the untreated OSC-20 cells
(Fig. 4A). Furthermore, the expression levels of the epithelial and
mesenchymal markers in the 9-AC-treated OSC-20 cells were similar to those

in the untreated OSC-20 cells (Fig. 4B).
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4. Discussion

In the present study, we revealed that dysfunction of an unspecified
large number of Cl" channels promotes EMT of OSCC via the activation of the
Wnt/B-catenin signaling pathway. Several groups have also reported that
CLIC1 and ANO1 were involved in EMT of OSCC. Feng et al. reported that
the upregulation of CLIC1 promoted EMT via the activation of the
MAPK/ERK and MAPK/p38 signaling pathways [15], and Li et al. reported
that abnormal expression and activation of ANO1, which is one of the CI
channels, correlated with malignant progression [5]. However, there have
been no reports that dysfunction of an unspecified large number of CI
channels in OSCC lead to induction of EMT. Thus, to our knowledge, this is
the first report focusing on the role of the Cl- channel during EMT induction.
The CI channel has been known to play an important role in cell volume
regulation. In most animal cells, even if cell swelling or cell shrinkage is
transiently caused by abnormal osmotic environments inside and outside the
cell, CI transport mediated by cell volume-sensitive Cl channels causes a flow
of water molecules, returning the cell swelling or shrinkage to normal cell

volume. Therefore, the Cl channel regulates cell volume via Cl transport and
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water flow [16]. Additionally, the CI' channels have involved in the
differentiation of some cell types via the activation of several signaling
pathway [12, 17]. Thus, we consider that morphological changes such as EMT
are strongly impacted by cell volume regulation and intracellular signaling
activation through Cl channel function. In the current study, we examined
the role of the CI' channel on EMT of OSCC, using a Cl channel blocker NPPB
and an OSCC cell line.

The morphology of the NPPB-treated OSC-20 cells was mesenchymal
phenotype (Fig. 1Cc). A hallmark of EMT is the downregulation of adherens
junction-associated protein E-cadherin and tight junction-associated protein
7Z0-1, which form epithelial cell-cell junctions. Downregulation of these
markers in epithelial cells leads to reduced cell adhesion and induction of the
mesenchymal phenotype [18, 19]. Vimentin is ubiquitously expressed in
normal mesenchymal cells, and high expression levels of vimentin have been
found in various epithelial cancers [20]. Transcriptional factors involved in
the inhibition of the epithelial phenotype and activation of the mesenchymal
phenotype, such as Snail and ZEB1, have a central role in EMT [21, 22]. Thus,

we examined the expression levels of E-cadherin, vimentin, Snail, and ZEB1
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by real-time RT-PCR analysis and immunocytochemistry (Fig. 1D and E). The
expression levels of E-cadherin in the NPPB-treated OSC-20 cells were
downregulated, and those of vimentin, Snail and ZEB1 were upregulated.
Our results indicate that the NPPB-treated OSC-20 cells acquired
mesenchymal phenotypes.

It has been reported that trypsin-sensitive cells show mesenchymal
phenotypes, and trypsin-resistant cells show epithelial phenotypes, based on
the differences in the adhesion mechanisms between mesenchymal cells and
epithelial cells [23]. Thus, EMT-induced OSC-20 cells were treated with
trypsin at various times. The most trypsin-sensitive cells were NPPB-treated
0OSC-20 cells (Fig. 2Ac), whereas the most trypsin-resistant cells were
untread-OSC-20 cells (Fig. 2Aa). Furthermore, real-time RT-PCR and
immunostaining indicated that the expression levels of E-cadherin in the
NPPB-treated OSC-20 cells were decreased compared to those of the
untreated OSC-20 cells and TGF-B1-treated OSC-20 cells. Additionally, the
NPPB-treated OSC-20 cells highly expressed vimentin (Fig. 1D and E). These
results indicate that the NPPB-treated OSC-20 cells had mesenchymal

phenotypes. Additionally, the cell volume of the NPPB-treated OSC-20 cells
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were larger than those of the untreated or TGF8-1-treated OSC-20 cells (Fig.
2Ba-c and C). In the epithelial cells, the efflux of Cl' ions against their
concentration gradient is mediated by the Cl- channels. Therefore, inhibition
of the Cl channels as a result of NPPB treatment causes the accumulation of
Cl ions in the cells as well as water influx into the cells, resulting in an
increase in cell volume. Thus, cell swelling might cause EMT in the NPPB-
treated OSC-20 cells.

It is well known that TGF-B81 and TGF-B2 are deeply involved in EMT
of various cancer cell types via the activation of the TGF-B/smad signaling
pathway [24]. In particular, TGF-B1 acts as a major inducer of EMT, and
enhances the expression of mesenchymal markers, migration, and invasion
in the Tca8113 cells of OSCC [8]. OSC-20 cells continuously express TGF-81
and have the ability of autocrine secretion [25]. Thus, p smad2 protein was
detected 1in the untreated cells, as well as the TGF-81- and NPPB-treated
OSC-20 cells, and nuclear translocation of p smad2 was also partially
confirmed in all three groups (Fig. 3A-C). Additionally, SB431542 did not
suppress EMT of the NPPB-treated OSC-20 cells, judging from the expression

levels of the EMT-related genes (Fig. 3D). On the other hand, the activation

21



of the Wnt/B-catenin signaling pathway has been also reported in various
cancer cell types [26]. In the present study, the amount of B-catenin protein
and nuclear translocation of B-catenin were confirmed in NPPB-treated OSC-
20 cells (Fig. 3E-G). Additionally, the suppression of Wnt/B-catenin signaling
pathway inhibited the decrease of E-cadherin expression in the NPPB-treated
0OSC-20 cells, as well as the increase of vimentin expression in the NPPB-
treated OSC-20 cells (Fig. 3H).While it has never been reported that CI
channel dysfunction activated the Wnt/B-catenin signaling pathway, Ramena
et al. have proposed that CLCA2 cytoplasmic tail binds to B-catenin, and
CLCA2 downregulation promotes nuclear translocation of B-catenin in
metastatic breast cancer cells [27]. Thus, dysfunction of Cl° channel
associated with B-catenin might promote nuclear translocation of B-catenin,
leading to the expression of EMT-related genes. Additionally, cell swelling
might lead the activation of Wnt/B-catenin signaling pathway.

In order to investigate which CI channels are associated with EMT,
0SC-20 cells were treated with another Cl- channel blocker, 9-AC (Fig. 4).
NPPB promoted EMT of the OSC-20 cells, but 9-AC did not, judging from the

morphology and the expression levels of EMT-related genes (Fig. 4A and B).

22



It has been reported that 9-AC does not inhibit the function of CLC-2, CLC-3,
or ANO1 [28]. Therefore, it is considered that the dysfunction of these CI
channels contributed to EMT.

In conclusion, dysfunction of an unspecified large number of CI°
channels in OSCC was associated with EMT induction or malignant
progression via changes in cell volume and activation of the Wnt/B-catenin
signaling pathway. Therefore, the activation of several Cl' channels in OSCC

may prevent EMT induction or malignant progression.
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6. Figures and figure legends
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Fig. 1. EMT of OSC-20 cells treated with a CI- channel blocker NPPB.

(A) The morphology and gene expression of the OSC-20 cells. Bar indicates

100 pm. (B) The OSC-20 cells were cultured with DMEM/F12 containing 10%
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FBS until they reached 100% confluency, and were then cultured with low
serum medium containing 20 ng/ml TGF-81 or 100 pM NPPB for 5 days. (C)
The morphology of the untreated OSC-20 cells (control; a), the OSC-20 cells
treated with 20 ng/ml TGF-81 (b), and the OSC-20 cells treated with 100 pM
NPPB (c¢). Bar indicates 100 x m. (D) Relative gene expression levels of
various markers in the untreated OSC-20 cells (control), the OSC-20 cells
treated with 20 ng/ml TGF- 3 1, and the OSC-20 cells treated with 100 M
NPPB (n=4, **P < 0.01 and *P < 0.05). (E) Immunostaining of the untreated
0OSC-20 cells (control; a), the OSC-20 cells treated with 20 ng/ml TGF-81 (b),
and the OSC-20 cells treated with 100 pM NPPB (c), using ZO-1 and vimentin

antibodies. Bar indicates 50 pm.
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Fig. 2. Trypsin treatment and cell volume of EMT-induced OSC-20 cells.

(A) Trypsin treatment at various times (1, 3, 5, 7 minutes) in the untreated
0OSC-20 cells (control; a), the OSC-20 cells treated with 20 ng/ml TGF-81 (b),
and the OSC-20 cells treated with 100 pM NPPB (c). Bars indicate 100 pm.
(B and C) The measurement of cell volume of the untreated OSC-20 cells
(control; a), the OSC-20 cells treated with 20 ng/ml TGF-81 (b), and the OSC-
20 cells treated with 100 pM NPPB (c) (n=20, **P< 0.01). Bar indicates 100

pm.
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Fig. 3. Molecular mechanism of EMT.

(A) Western blot analysis of the untreated OSC-20 cells (control), the OSC-20
cells treated with 20 ng/ml TGF-81, and the OSC-20 cells treated with 100
pM NPPB for downstream activity of TGF-B1 signaling, using p smad2,
smad2, and B-actin antibodies. (B) Each signal was normalized with B-actin
and presented as a ratio of the value of p smad2 or smad2 in the untreated

0SC-20 cells (control) (n=5). (C) Immunostaining of the untreated OSC-20
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cells (control; a), the OSC-20 cells treated with 20 ng/ml TGF-81 (b), and the
0SC-20 cells treated with 100 pM NPPB (c), using p smad2 and smad2
antibodies. Bar indicates 50 pm. (D) Relative gene expression levels of various
markers in the untreated OSC-20 cells (control), the OSC-20 cells treated
with 100 pM NPPB, and the OSC-20 cells treated with 100 puM NPPB plus 10
uM SB431542 (n=4, **P < 0.01). (E) Western blot analysis of the untreated
0SC-20 cells (control), the OSC-20 cells treated with 20 ng/ml TGF-81, and
the OSC-20 cells treated with 100 pM NPPB for downstream activity of
Wnt/B-catenin signaling, using p B-catenin, B-catenin, and B-actin antibodies.
(F) Each signal was normalized with B-actin and presented as a ratio of the
value of B-catenin in the untreated OSC-20 cells (control) (n=5, *P < 0.01). (G)
Immunostaining of the untreated OSC-20 cells (control; a), the OSC-20 cells
treated with 20 ng/ml TGF-61 (b), and the OSC-20 cells treated with 100 pM
NPPB (c), using p B-catenin and B-catenin antibodies. Bar indicates 50 pum.
(H) Relative gene expression levels of various markers in the untreated OSC-
20 cells (control), the OSC-20 cells treated with 100 ptM NPPB, and the OSC-
20 cells treated with 100 pM NPPB plus 5 pM XAV939 (n=4, **P < 0.01 and

*P < 0.05).
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Fig. 4. The effect of 9-AC on EMT of OSC-20 cells.

(A) The morphology of the untreated OSC-20 cells (control; a) and the OSC-
20 cells treated with 100 pM 9-AC (b). Bar indicates 100 pm. (B) Relative gene
expression levels of the untreated OSC-20 cells (control), the OSC-20 cells
treated with 20 ng/ml TGF- 8 1, the OSC-20 cells treated with 100 x M NPPB,
and the OSC-20 cells treated with 100 1M 9-AC (n=4, **P < 0.01 and *P <

0.05).
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Table 1. Primer sets used for conventional and quantitative real-time RT-PCR

Gene Sense primer Antisense primer Annealing
E-cadherin TGCACCAACCCTCATGAGTGT ACCGCTTCCTTCATAGTCAA 60
Z0-1 CTCAAGTTCCTGAAGCCTGT ACACAGTTTGCTCCAACGAG 60
vimentin ATTGCAGGAGGAGATGCTTC CTCTTCGTGGAGTTTCTTCA 60
Snail TGCTACAAGGCCATGTCCGGA CTTCTTGACATCTGAGTGGG 60
ZEBI1 AACCCAACTTGAACGTCACA ATTACACCCAGACTGCGTCA 60
B-actin TGGCACCCAGCACAATGAA CTAAGTCATAGTCCGCCTAGAAGCA 60

Table 2. Primary and secondary antibodies used for immunostaining and western blot

Antibody (Dilution rate) Catalog number Manufacture
vimentin (1:100) 6100662 Genemed Biotechnologies
Z0-1 (1:100) 617300 Thermo Fisher Scientific
Smad2 (1:100 or 1:1000) 53398 Cell Signaling Technology
p Smad2 (1:100 or 1:1000) 3108S Cell Signaling Technology
B-catenin (1:100 or 1:1000) 8480T Cell Signaling Technology
p B-catenin (1:100 or 1:1000) 9561T Cell Signaling Technology
B-actin (1:1000) 4970S Cell Signaling Technology
Donkey anti mouse IgG Alexa 488 A21202 Thermo Fisher Scientific
Goat anti rabbit IgG Alexa 568 A11011 Thermo Fisher Scientific
Goat anti rabbit IlgG HRP ab6721 Abcam
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