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Abstract

Primary or acquired drug resistance accounts for the failure of chemotherapy and cancer recurrence in esophageal squamous
cell carcinoma (ESCC). However, the aberrant mechanisms driving drug resistance are not fully understood in ESCC. In our
previous study, FAT Atypical Cadherin 1 (FAT1) was found to inhibit the epithelial-mesenchymal transition (EMT) process
in ESCC. EMT plays a critical role in the development of drug resistance in multiple cancer types. Besides, it equips cancer
cells with cancer stem cell (CSC)-like characters that also are associated with chemotherapy resistance. Whether FAT1 regu-
lates the stemness or drug resistance of ESCC cells is worth being explored. Here we found that FAT1 was downregulated
in ESCC spheres and negatively correlated with stemness-associated markers including ALDH1A1 and KLF4. Knocking
down FAT1 enhanced the sphere-forming ability, resistance to cisplatin and drug efflux of ESCC cells. Additionally, FAT1
knockdown upregulated the expression of drug resistance-related gene ABCC3. Furtherly, we found FAT1 knockdown
induced the translocation of f-catenin into nucleus and enhanced its transcriptional activity. The result of ChIP showed that
B-catenin was enriched in ABCC3 promoter. Furthermore, p-catenin promoted expression of ABCC3. In conclusion, FAT1
knockdown might enhance the stemness and ABCC3-related cisplatin resistance of ESCC cells via Wnt/p-catenin signal-
ing pathway. FAT1 and its downstream gene ABCC3 might be potential targets for overcoming chemoresistance in ESCC.
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Introduction

Esophageal cancer ranks the seventh in cancer incidence
and sixth in cancer deaths worldwide [1]. The two main
types of esophageal cancer are esophageal squamous cell
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carcinoma (ESCC) and esophageal adenocarcinoma (EAC),
while ESCC accounts for the majority of esophageal can-
cer in China [2]. Chemotherapy is one of the main meth-
ods to treat ESCC. Chemotherapy drugs applied in ESCC
treatment included cisplatin (DDP), 5-fluorouracil (5-FU),
adriamycin (ADR) and paclitaxel (PTX) [3-5]. However,
the response rate remains as low as 40%. The recurrence
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rate is around 80% and the 5-year survival rate is less than
30% [6, 7]. Primary or acquired drug resistance is the main
reason that accounts for the failure of chemotherapy and
cancer recurrence. Therefore, understanding the molecular
basis and reversing chemoresistance are urgent in terms of
ESCC treatments.

Chemoresistance has been attributed to various factors,
including increased drug efflux, decreased drug uptake, drug
inactivation, target gene mutations, apoptosis defects, and
phenotypic transformation [8]. The role of epithelial-mes-
enchymal transition (EMT) in drug resistance has been well
elucidated. For example, analysis of responses to chemo-
therapy in breast cancer patients revealed a close association
between treatment resistance and increased gene expression
primarily expressed by stromal cells, and this transcriptional
upregulation appears to be caused partly by activation of
the EMT program within cancer cells [9]. Besides, EMT
equips cancer cells with cancer stem cell (CSC) phenotypes
by influencing extracellular and intracellular molecular
mechanisms [10, 11]. CSCs are generally in GO phase. CSCs
are self-renewing cells with high tumorigenic ability and
associated with chemotherapy resistance.

FAT Atypical Cadherin 1 (FAT1) is a member of the cad-
herin superfamily, which contains 34 tandem cadherin-type
repeats, 5 epidermal growth factor (EGF)-like repeats and
laminin A-G domain. It functions as an adhesion molecule
and signaling receptor. FAT1 has been identified as one of
the significantly mutated genes in multiple ESCC cohort
studies by whole genome sequencing [12—16], indicating
that FAT1 mutation might be one of the important driver
events in tumorigenesis and progression of ESCC. FAT1 has
been reported to inhibit the progression of ESCC through
regulating the expression of CDK4/CDK6/CCND1 complex
or cellular mechanical properties [17-19]. Besides that, we
have validated that decreased FAT1 induced EMT in ESCC
[20, 21], and EMT is closely associated with the develop-
ment of drug resistance and stemness in various cancers
[22]. Consequently, whether FAT1 regulates the stemness
or sensitivity of ESCC cells to chemotherapy is worth being
further explored.

Materials and methods
Cell culture and sphere formation

Human ESCC cell lines KYSE450 and KYSE180 were
collected by our lab. TE-1 and TE-9 were purchased from
RIKEN Cell Bank. These cell lines were cultured in RPMI-
1640 containing 10% FBS at 37°C, 5% CO,. The lentivi-
ruses for stable overexpression and knockdown of FAT1
were constructed and packaged by Shanghai Genechem
Co. (Shanghai, China). Sequence of FAT1 shRNAs were
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cloned into the pGLV-H1-GFP-Puro and specific sequence
of FAT1 wild type was cloned into the Ubi-MCS-flag-CM V-
GFP-IRES-Puro. The lentiviruses for stable knockdown of
FAT1 were used to infect KYSE450 and TE-9 (named as
FAT1-shRNA). The lentiviruses for stable overexpression
of FAT1 were used to infect KYSE180 and TE-1 (named as
FAT1-WT). The matching empty vector viruses were used
as negative control (named as NC). Stable cell lines strains
were then treated with 4 pg/mL puromycin (Invitrogen) for
positive clone screening. The efficiency of knockdown and
overexpression was detected by real-time quantitative PCR
(RT-gqPCR) and western blot, respectively.

For drug sensitivity assay, 3 x 10* cells were seeded into
96-well plate (Corning) and cultured overnight. Cisplatin
was added into cells in concentration 0 pg/mL, 1 pg/mL,
2 pg/mL, 4 pg/mL, 6 pg/mL. After 48 h of cisplatin treat-
ment, the cell viability for each group was measured by
MTT.

For sphere-forming assay, cancer cells were plated into
6-well ultra-low attachment plate (Corning) and cultured
with DMEM/F12 containing 20 ng/mL human epidermal
growth factor (PEPROTECH), 20 ng/mL basic fibroblast
growth factor (PEPROTECH), 5 pg/mL insulin (Gibco) and
1xB27 (Gibco). 1 mL fresh culture medium was added to
the culture plate every 3 days. Cells were cultured in suspen-
sion for 7 to 14 days. The diameter of spheres was measured
under the inverted microscope. The sphere whose diameter
was larger than 50 pm was counted.

RNA isolation and RT-qPCR

Total RNA was extracted from cells using the RNAiso
Plus (Takara). PrimeScript™ RT Master Mix (Takara) was
used to reverse transcript RNA into complementary DNA
(cDNA). TB Green® Premix Ex Taq™ II kit (Takara) was
used to conduct RT-qPCR. The primers of genes were syn-
thesized in Sangon (Shanghai, China). The expression of
genes was normalized by GAPDH and calculated based on
274G formula.

The primers for FAT1 were as follows: 5'-GAGGCGTTT
GATGTGGTTGT-3' (Forward) and 5'-AACAACGGCGTA
GTAGGGAA-3' (Reverse). The primers for GAPDH were
as follows: 5'-TCGTGGAAGGACTCATGACC-3' (Forward)
and 5'-ATGATGTTCTGGAGAGCCCC-3' (Reverse).

Western blot

ESCC cells were lysed by RIPA lysis buffer. The concen-
tration of total protein was tested by BCA kit (BOSTER).
50 pg protein was used to western blot. Nonspecific pro-
tein binding sites of PVDF membrane were blocked by 5%
skim milk for 2 h at room temperature. Primary antibod-
ies were incubated with PVDF membrane overnight at 4°C,
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including ALDH1A1 (Proteintech, 1:1000), KLF4 (Protein-
tech, 1:1000), GAPDH (Proteintech, 1:5000), FLAG (CST,
1:1000), ABCC3 (Abcam, 1:50), B-catenin (Proteintech,
1:1000). Secondary antibodies were similarly incubated
with PVDF membrane for 2 h at room temperature. ECL kit
(Beyotime) was used to visualize the protein bands on the
PVDF membrane.

Quantification of apoptosis

ESCC cells in each group were treated with 6 pg/mL cis-
platin for 48 h and digested with trypsin without EDTA.
ESCC cells were washed twice with PBS. ESCC cells were
then suspended in binding buffer at a density of 5x 10>
cells/500 pL. 5 pL. Annexin V-APC and 5 pL 7-AAD stain-
ing solution were added to the cell suspension. The mix-
ture was then incubated for 30 min away from light at room
temperature. Finally, apoptosis was evaluated via flow
cytometry.

Rhodamine 123 (Rho 123) accumulation assay

Stable FAT1 knockdown or overexpression cell lines emit
green fluorescence, so we transfected siRNA of FAT1 into
ESCC cells. 36 h after transfection, the cells were digested
and counted. 2 mL medium containing 2 x 10° cells was
added to 6 cm culture dish. Rho 123 were added with a
final concentration of 1 pg/mL and incubated with cells for
60 min at 37°C, 5% CO,. Cells were then washed twice by
cold PBS to terminate efflux of Rho 123 and collected under
dark conditions. The excitation wavelength of Rho 123 is
480 nm, emission wavelength is 530 nm. The intensity of
green fluorescence of Rho 123 was detected by flow cytom-
etry FL1 channel.

Co-immunoprecipitation (Co-IP)

Co-IP was used to investigate whether FAT1 binds to
f-catenin. Because the protein encoded by FAT1 gene con-
tains 4588 amino acids with a molecular weight of 506 kDa,
FAT1 is not maneuverable. FAT1 plasmid was generous gift
from Dr. Luc GT Morris (Human Oncology and Pathogen-
esis Program, Memorial Sloan-Kettering Cancer Center). It
was amenable to experimental manipulation but retained all
key functional domains including the N terminus, first two
cadherin domains, all five EGF repeats, the trans-membrane
region and the cytoplasmic domain. To overexpress stably
the wild type FAT1, specific sequence of FAT1 was cloned
into the Ubi-MCS-flag-CMV-GFP-IRES-Puro lentivirus
expression vector. The infection of lentivirus produced the
predicted protein product (named as FAT1-WT). Co-IP was
carried out in KYSE180 in which the expression of FAT1
was over-expressed stably. Flag was fused with FAT1 and

Flag antibody was used to detect FAT1 protein in KYSE180.
50 pL slurry of anti-DYKDDDDK agarose (Abmart) was
added into cell lysate and then they were mixed overnight
at 4°C. Furthermore, the precipitation was boiled with SDS-
loading buffer and analyzed by western blot using f-catenin
antibody.

Immunofluorescence (IF)

Coverslip and 3 x 10° ESCC cells were plated into 6-well
plate successively. Then we used 4% paraformaldehyde and
0.25% Triton-100/PBS to fix and permeabilize simultane-
ously ESCC cells attaching to coverslip for 1 h at room
temperature. Nonspecific protein binding sites were blocked
by 5% BSA overnight at 4°C. Primary antibodies against
B-catenin were added and incubated with cells for 2 h at
room temperature. Secondary antibodies were similarly
incubated with cells for 2 h at room temperature away from
light. Moreover, nucleus was stained by DAPI. In the end,
the laser scanning confocal microscopy was used to capture
pictures of ESCC cells.

Dual-luciferase reporter assay

TOP flash/FOP flash dual-luciferase reporter system was
used to analyze the transcriptional activity of p-catenin.
TOP flash/FOP flash plasmids and PRL-Tk plasmid (Gen-
erous gift from Dr. Canhua Huang, Sichuan University)
were transfected simultaneously into ESCC cells. 48 h after
transfection, luciferase reaction reagent (TRANS) was used
to measure the activity of the firefly luciferase and renilla
luciferase. Data were normalized by renilla luciferase activ-
ity, and then we get TOP flash/FOP flash ratios.

For the classical Wnt/B-catenin signaling pathway,
[-catenin enters the nucleus and combines with transcription
factor TCF/LEF to form a complex to start the transcription
of downstream regulatory genes. It is reported that there are
two TCF binding sites in ABCC3 promoter region [23]. TCF
binding sites were amplified by DNA polymerase (Takara)
from genomic DNA. And they were cloned into pGL3-Basic
vector via Homologous recombination Kit (YEASEN) to test
the effect of FAT1 on ABCC3 transcriptional activity. Then
ESCC cells were seeded in 24-well plate and transfected
with the pGL3-Basic and PRL-Tk plasmid. The measure-
ment method is same as TOP flash/FOP flash reporter assay.

Chromatin immunoprecipitation (ChIP)

ChIP was performed by the ChIP assay kit (CST) according
to the manufacturer’s instructions. DNA fragments bound
to p-catenin were precipitated by p-catenin antibody (Pro-
teintech). ChIP was followed by PCR, and the sequences
for primers were as follows: 5'"TAGGGCCCTTCAAAGCTT
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AG-3" and 5-CTGTCTGGGGACTACAGGCG-3' for TCF
binding site 1, 5" TAGGTGAAGAAACAGGGGAA-3' and
5'-CTCCCAAA TTGCTCCTGAAT-3' for TCF binding site
2.

Immunohistochemistry (IHC)

We previously constructed subcutaneous tumor-bearing
model to detect the effect of FAT1 on subcutaneous tumo-
rigenesis of ESCC cells in nude mice [20]. In this study,
ESCC cells KYSE450, TE9, KYSE180 and TE1 which do
not have the ability of subcutaneous tumorigenesis in nude
mice, were used to detect the effect of FAT1 on stemness
and cisplatin resistance of ESCC cells. Therefore, IHC was
performed to detect the effect of FAT1 on the subcellular
localization of B-catenin in tumor tissue sections of previous
project. Antigen retrieval was performed in sodium citrate
buffer (pH 6.0). Tissue sections were incubated with FAT1
antibody (Abcam, 1:200), p-catenin antibody (Proteintech,
1:200) at 4°C overnight. Tissue sections were then incubated
with the second antibody (MXB) at 37°C for 20 min. Tissue
sections were then stained with DAB and counterstained
with hematoxylin. All images were captured and analyzed
with Aperio Cytoplasma 2.0 software.

Statistical analysis

Statistical analysis was performed using SPSS 22.0 soft-
ware. The differences between two groups were compared
by #-test. And one-way ANOVA was used to analyze three or
more three data sets. p-value < 0.05 was considered statisti-
cally significant.

Results
FAT1 is associated with ESCC cell stemness

ESCC spheres were isolated by suspension culture in ultra-
low attachment plates for KYSE450 and TE1 (Fig. 1A).
The expression of stemness-associated biomarkers in ESCC
spheres and the corresponding adherent cells was detected
by RT-qPCR and western blot. In ESCC spheres, stemness-
associated biomarkers including KLF4 and ALDH1A1 were
significantly higher than that in the corresponding adherent
ESCC cells (Fig. 1B-D). At the same time, the expression
of FAT1 in ESCC spheres was remarkably lower than that in
corresponding adherent ESCC cells (Fig. 1E). We have also
found that the mRNA of FAT1 was negatively correlated
with stemness-associated biomarkers including ALDHIA1
and KLF4 by analyzing GSE53625 data set (Fig. 1F, G).
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FAT1 knockdown enhances stemness of ESCC cells

To assess the effect of FAT1 on the stemness of ESCC cell,
we knocked down FAT1 in TE-9 and KYSE450 ESCC cells,
and overexpressed it in TE-1 and KYSE180 ESCC cells
(Fig. 2A-D). Sphere formation assay and colony formation
assay were used to assess the influence of FAT1 on the self-
renewal ability of ESCC cells. As expected, FAT1 knock-
down significantly increased the number and the average
diameter of spheres and colonies of ESCC cells. In contrast,
FAT1 overexpression decreased the number and the average
diameter of the spheres and colonies (Fig. 2E, F). These
results indicated that FAT1 knockdown might enhance the
stemness of ESCC cells.

FAT1 knockdown enhances cisplatin resistance
of ESCC cells

EMT and stemness play crucial roles in drug resistance in
various cancers [22]. Therefore, we tested the effect of FAT1
on drug resistance in ESCC cells. The results of drug sensi-
tivity assay showed that FAT1 knockdown reduced the sen-
sitivity of ESCC cells to cisplatin and increased IC, value
of cisplatin in ESCC cells (Fig. 3A, B). FAT1-overexpressed
ESCC cells were more sensitive to cisplatin and the ICg,
of cisplatin was lower than that in the negative control
(Fig. 3C). Consistent with the result of MTT, the propor-
tion of apoptotic ESCC cells was significantly decreased
when FAT1 was knocked down in ESCC cells treated with
cisplatin (Fig. 3D-F). These results suggested that FAT1
knockdown could enhance the resistance of ESCC cells to
cisplatin.

The increase of drug efflux is an important factor leading
to chemotherapy resistance. Rho 123 accumulation assay
is a classic method to reflect the drug efflux of ATP bind-
ing cassette (ABC) family members [24]. The results of
Rho 123 accumulation assay showed that the intracellular
fluorescence intensity was remarkably decreased with the
downregulation of FAT1 (Fig. 3G). Therefore, we speculated
that FAT1 knockdown might increase the drug efflux, thus
enhancing the drug resistance of ESCC cells to cisplatin.

FAT1 knockdown increases ABCC3 expression

ABC transporters are the main drug pumps. They locate
on cell membranes and remove chemotherapeutic drugs
and cytotoxic agents effectively, which account mainly for
the resistance to chemotherapy. Consequently, the expres-
sion of ABC transporter family genes including ABCBI1,
ABCC1, ABCC2, ABCC3, ABCC4, ABCC5, ABCC6,
and ABCG?2 were detected. The result indicated that
FAT1 knockdown significantly increased the expression
of ABCC3 in both KYSE450 and TE9, but it did not affect
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the ABC members as listed above (Fig. 4A, B). Besides,
ABCC3 knockdown weaken the influence of FAT1 on the
resistance of ESCC cells to cisplatin (Fig. 4C). The results
indicated that FAT1 might be involved in the chemoresist-
ance by regulating the expression of ABCC3.

Decreased FAT1 promotes the release of B-catenin
by unbinding to it

To determine how FAT1 knockdown enhances the cispl-
atin resistance of ESCC cells via ABCC3, we re-analyzed
RNA sequencing data of FAT1 knockdown [20]. 80 dif-
ferentially expressed genes (DEGs) were identified that
were changed simultaneously in both FAT1-knockdown
KYSE150 and KYSE180 cells. KEGG was used to analyze
the enriched pathway of DEGs. And the pathway included
Wnt/B-catenin signaling pathway, NF-xB signaling path-
way, and NOD-like receptor signaling pathway (Fig. 5A,
B). In the above pathways, Wnt/p-catenin signaling path-
way have been reported to play important roles in regulat-
ing drug resistance of cancer cells [25].

Firstly, the activity of Wnt/B-catenin signaling path-
way was detected by TOP flash/FOP flash dual-luciferase
reporter system. The results showed that the value of TOP
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flash/FOP flash was increased significantly after FAT1
knockdown (Fig. 5C), indicating that knocking down
FAT1 can increase the transcriptional activity of f-catenin.
B-Catenin is an essential component of cell adhesion
through its interaction with E-cadherin on the cytoplas-
mic side of cell membrane [26]. FAT1, a member of cell
membrane-cadherin complexes, maintains the polarity and
morphology of cells by combining with stress fibers, Ena/
Vasp, and p-catenin that binding to the cytoplasmic domain
of FAT1 [27-29]. Similarly, the result of Co-IP indicated
that FAT1 bound to B-catenin in ESCC cells (Fig. 5D). And
the result of IF showed that FAT1 knockdown increased
the expression level of B-catenin in nucleus of ESCC cells
(Fig. SE). The result of IHC also showed that FAT1 knock-
down increased the expression level of f-catenin in both
nucleus and cytoplasm in tumor tissue sections (Fig. SF).
Therefore, FAT1 knockdown might release more p-catenin
by unbinding to it, which was subsequently translocated
from cell membrane into cell nucleus.

B-Catenin mediates the function of FAT1
and regulates ABCC3

We further detected the effect of f-catenin on FAT1 func-
tion. B-Catenin is encoded by CTNNB1 gene. The results
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«Fig.6 p-Catenin mediates the function of FAT1 and regulates
ABCC3. A p-Catenin knockdown decreased the cell viability induced
by FATI knockdown. B p-Catenin knockdown increased the fold
changes of apoptosis rate reduced by FAT1 knockdown with cispl-
atin treatment. C and D B-Catenin knockdown decreased the expres-
sion of ABCC3. E Documented TCF binding sites of ABCC3 were
cloned into the pGL3-Basic vector. F The result of ChIP revealed that
f-catenin was enriched in the TCF binding site 1 of ABCC3 promoter
region. G FAT1 knockdown increased the transcriptional activity of
ABCC3 by TCF binding site 1 (*p <0.05, **p <0.01, ***p <0.001)

showed that B-catenin knockdown rescued the influence of
FAT1 knockdown on the resistance of ESCC cells to cis-
platin (Fig. 6A). And p-catenin knockdown increased the
proportion of apoptotic ESCC cells in cisplatin treatment
(Fig. 6B). Furthermore, p-catenin knockdown significantly
decreased the expression of ABCC3 (Fig. 6C, D). To clar-
ify whether FAT1 regulated the expression of ABCC3 via
B-catenin in ESCC, we cloned ABCC3 promoter with poten-
tial TCF binding sites (sites 1 and 2) into pGL3-Basic vec-
tor (Fig. 6E). ChIP-PCR results revealed that f-catenin was
enriched in TCF binding site 1, but not in TCF binding site
2 (Fig. 6F). And the results of dual-luciferase reporter assay
showed that FAT1 knockdown significantly increased the
transcriptional activity of ABCC3 promoter region with TCF
binding site 1 (Fig. 6G). Consequently, FAT1 might regulate
the expression of ABCC3 via p-catenin in ESCC.

Correlation between FAT1 and cisplatin resistance
in cancer patients

To further confirm that FAT1 is involved in cisplatin resist-
ance of cancer patients, we collected the clinical data of cis-
platin treatments from TCGA, including 277 patients across
14 cancer types. Cisplatin treatment response can be divided
into complete response, partial response, stable disease and
clinical progressive disease. FAT1 expression was different in
the four groups of pan-cancer patients (Fig. Supplement A),
especially higher in patients of complete response group than
that in patients of partial response group (Fig. 7A). We further
analyzed FAT1 expression in patients with pan-squamous cell
carcinoma (pan-SCC), head and neck squamous cell carci-
noma (HNSC) and cervical squamous cell carcinoma (CSCC).
Similarly, FAT1 expression was different in the four groups
(Fig. Supplement B-D), and higher in complete response
group than that in partial response group, especially for HNSC
(Fig. 7B-D). Therefore, the higher the expression of FAT1, the
better the response of patients to cisplatin treatment.

Discussion
In this study, we found the regulation of FAT1 on the

stemness and cisplatin resistance of ESCC cells and
explored its underlying mechanism. We found that FAT1

was negatively correlated with stemness-associated mark-
ers including ALDH1A1 and KLF4. Besides that, FATI
was downregulated in ESCC spheres compared with ESCC
cells. FAT1 knockdown enhanced the sphere-forming abil-
ity, resistance to cisplatin and drug efflux of ESCC cells.
Additionally, FAT1 knockdown upregulated the expression
of drug resistance-related gene ABCC3. Furtherly, we found
FAT1 knockdown induced the translocation of B-catenin into
nucleus and enhanced its transcriptional activity. The result
of ChIP showed that B-catenin was enriched in ABCC3 pro-
moter. Furthermore, B-catenin increased the expression of
ABCC3. The TCGA data further confirmed the correlation
between FAT1 and cisplatin resistance in cancer patients.

Whole genome sequencing of ESCC cohorts have shown
FATI is a significantly mutated gene in ESCC. And multi-
ple studies have shown that FAT1 could act as an oncogene
or suppressor gene in tumor progression [12—16]. Most of
all, we have demonstrated that FAT1 prevented EMT via
MAPK/ERK signaling pathway in ESCC [20]. EMT is
one of the crucial reasons for stemness and drug resist-
ance in various cancer. Thus, we further explored the effect
of FAT1 on stemness and drug resistance in ESCC cells.
Our experiments showed that FAT1 was downregulated in
ESCC spheres. And its knockdown enhanced the stemness
of ESCC cells and resistance of ESCC cells to cisplatin.
Analysis of RNA sequencing data showed Wnt/f-catenin
signaling pathway was activated by decreased FAT1.

For the B-catenin-dependent Wnt signaling pathway,
unphosphorylated B-catenin migrates into the nucleus and
binds with TCF/LEEF to activate transcription of downstream
target genes involving in the progression of cancer [30-32].
TOP flash/FOP flash dual-luciferase reporter system has
depicted that FAT1 knockdown increased the transcriptional
activity of the p-catenin in ESCC cells. And we have verified
that FAT1 bound to p-catenin by Co-IP and FAT1 knockdown
facilitated p-catenin translocated into the nucleus by IF and
IHC. p-Catenin knockdown rescued the resistance ability of
ESCC cells to cisplatin induced by FAT1 knockdown in vitro.

TCF7L2 binds to the ABCC3 locus and cooperates with
B-catenin regulates ABCC3 expression in colorectal can-
cer [23]. And we have found that f-catenin knockdown
decreased the expression ABCC3 in ESCC cells. Conse-
quently, we performed ChIP and cloned ABCC3 promoter
with potential TCF binding sites (sites 1 and 2) into pGL3-
Basic vector. We ultimately found that f-catenin enriched in
promoter of ABCC3. And FAT1 knockdown increased the
transcriptional activity of ABCC3.

In conclusion, FAT1 downregulation enhances stemness
and cisplatin resistance of ESCC cells. FAT1 knockdown
might increase the transcription and expression of ABCC3
by releasing more fB-catenin into cell nucleus. FAT1 and
its downstream gene might be potential targets for the new
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molecular targeting treatment to improve the diagnosis and
prognosis of ESCC.
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