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Enhancer of Zeste Homologue 2 (EZH2) as a histone methyltransferase epigenetically regulates laryngeal carcinoma
(LGC) progression. The present study sought to explore the role and mechanism of EZH2 in the epithelial-mesenchymal
transition (EMT) of LGC cells. Expressions of EZH2, secreted frizzled-related protein 1 (SFRP1), and trimethylation of
lysine 27 on histone H3 (H3K27me3) in LGC tissues or cells were detected via reverse transcription quantitative polymerase
chain reaction (QRT-PCR) and western blotting. Upon transfection of si-EZH2, si-SFRP1, oe-SFRP1, or H3K27me3 upregu-
lation, cell viability was assessed via cell counting kit-8, protein levels of E-cadherin, N-cadherin, B-catenin, c-Myc, and
Cyclin D1 were determined via western blotting, and Vimentin expression was determined via immunofluorescence. The
enrichment level of H3K27me3 in the SFRP1 promoter was measured via chromatin immunoprecipitation-PCR. EZH2 was
highly expressed in LGC tissues and cells. Silencing EZH2 repelled the EMT of LGC cells. Mechanically, EZH2 upregulated
H3K27me3 in the SFRP1 promotor to inhibit SFRP1 expression, and SFRP1 overexpression inactivated the Wnt pathway.
H3K27me3 upregulation or SFRP1 downregulation reversed the inhibition of silencing EZH2 in the EMT of LGC cells.
Overall, EZH2 upregulated H3K27me3 in the SFRP1 promoter to inhibit SFRP1 expression and activate the Wnt pathway,

thereby facilitating the EMT of LGC cells.
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Laryngeal carcinoma (LGC) ranks the second most
common head and neck neoplasm worldwide, with its
progression initiating from the mucous layer to cartilage,
cervical lymph nodes, and distant metastasis [1]. Since its
symptoms at the early stage tend to be overlooked by most
patients, such as breathing, swallowing, and voicing fatigues,
most LGC cases (about 60%) are presented with the advanced
stage at diagnosis [2]. In general, due to delayed detection
and various limitations of existing treatments, the survival
rate and prognosis of LGC patients have been little improved
[3]. Epithelial-mesenchymal transition (EMT) is identified
as a cellular program that provides epithelial cells with the
property of mesenchymal stem cells [4]. The EMT activa-
tion of cancer cells leads to the invasion-metastasis cascade
and resistance to therapeutic agents, thus promoting cancer
development [5]. Against this backdrop, identifying molec-
ular targets sensitive to the EMT of LGC cells is necessary to
ensure the therapeutic efficacy of LGC treatment.

In the context of unchanged DNA sequencing, epigen-
etic modification is expected to hint at a promising strategy
for LGC diagnosis and treatment through reversible altera-
tions of gene expressions [6]. Enhancer of Zeste Homologue
2 (EZH2), one catalytic subunit of the polycomb repres-
sive complex 2, exerts transcriptional suppressive functions
through the introduction of trimethylation of lysine 27 on
histone H3 (H3K27me3) [7]. Inherently, EZH2 is known to
interact with EMT proteins, such as E-cadherin, N-cadherin,
and vimentin, to facilitate the EMT program in lung adeno-
carcinoma, esophageal cancer, and glioblastoma [8-10].
Apart from its role in EMT regulation, EZH2 is found to
have upregulation in LGC and encourage cell motility and
autophagy [11, 12]. However, the mechanism of EZH2 in the
EMT of LGC cells has not been fully understood.

As a histone methyltransferase, EZH2 degrades secreted
frizzled-related protein 1 (SFRP1) via increasing H3K27me3
occupation on the SFRP1 promoter and further induces
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Wnt/B-catenin signaling activation [13]. SFRP1, a member
of the glycoprotein SFRP family, plays an epigenetic role in
various cancer types, and its hypermethylation is associ-
ated with increased cancer risk [14]. SFRP1 was previously
demonstrated to be epigenetically knocked down in LGC
and SFRP1 overexpression could radically restrict the prolif-
eration and colony formation of LGC cells [15]. In addition,
SERP1 is regarded to function as a Wnt (also dubbed as
wingless and Int-1) modulator via binding to Wnt ligands
in the cysteine-rich domain [16]. Wnt/p-catenin signaling
considered as the canonical Wnt pathway is involved in
multiple tumorigenic processes, such as cell survival, thera-
peutic resistance, and immune escape [17]. In particular,
the P-catenin accumulation in the cytoplasm brings about
its translocation in the nucleus, which further promotes the
transcription of Wnt target oncogenes, thus leading to EMT
[18]. The role of Wnt/B-catenin signaling in the proliferation,
invasion, and migration of LGC cells has already been estab-
lished [19]. However, the crosstalk of EZH2/SFRP1/Wnt in
the EMT of LGC cells has not been discussed before and
warrants profound investigation.

In light of the aforementioned data, we hypothesized that
EZH?2 regulates the EMT of LGC cells through interaction
with the SFRP1-Wnt axis. In the current study, we analyzed
the role of EZH2/SFRP1/Wnt in LGC through clinical sample
detection and RNA interference, so as to provide a novel
theoretical foundation for suppressing the EMT of LGC cells.

Patients and methods

Clinical sample acquisition. Carcinoma and para-carci-
noma tissues were resected from LGC patients (n = 70) upon
surgery. The diagnosis of LGC was confirmed by Jinling
Hospital Affiliated with Nanjing University, and none patients
received radiotherapy or chemotherapy prior to surgical
treatment and were free from other immune diseases. The
samples were confirmed by two experts of Jinling Hospital
Affiliated with Nanjing University, frozen in liquid nitrogen
immediately, and stored at —80 °C. The written consents were
signed by all participants and the protocol was approved
by the Ethics Committee of Jinling Hospital Affiliated with
Nanjing University.

Cell culture. Human LGC cell lines (TU177, SNU46,
MA4E, and Tu686) and human nasopharyngeal epithelial

Table 1. qPCR primers.

cells (HNPECs) NP69 were procured from the American
Type Culture Collection (ATCC, Manassas, VA, USA) and
cultured in Dulbecco’s modified Eagle’s medium/Ham’s
Nutrient Mixture F12 (DMEM/F12, Gibco, Life Technologies,
Carlsbad, CA, USA) containing 10% (v/v) fetal bovine serum
(FBS, Gibco, Life Technologies) and 1% (v/v) penicillin-
streptomycin-glutamine (100x, Gibco, Life Technologies) at
37°C with 5% CO.,.

Cell transfection and treatment. The siRNA sequences
targeting EZH2 and SFRP1, SFRP1 overexpression
pcDNA3.1 vector (oe-SFRPI1), and their controls (empty
plasmid was used for the control of overexpression vectors)
were all provided by GenePharma (Shanghai, China). Cell
transfection was carried out according to the instructions of
Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA). The
transfection effectiveness was detected after 24 h.

H3K27me3 agonist GSK-J4 (HY-15648B, MedChemEx-
press, USA) was employed for cell culture. Briefly, GSK-J4
was added into the culture medium at the final concentra-
tion of 10 nM, with dimethylsulfoxide (DMSO) as the blank
control. Cells were cultured for 18 h before the subsequent
experiments.

Reverse transcription quantitative polymerase chain
reaction (qRT-PCR). RNA was extracted and reverse-
transcribed using PureLink RNA microextraction kit
(12193016, Thermo Fisher, Waltham, MA, USA) and Rever-
tAid RT reverse transcription kit (K1691, Thermo Fisher).
qRT-PCR was processed using SYBR” Premix Ex Taq™ II
(Perfect Real Time) kit (DRRO81, Takara, Tokyo, Japan)
and real-time quantification PCR analyzer (ABI 7500, ABI,
Foster City, CA, USA), and the procedures followed the
instructions of the kit. Primers of PCR were synthesized by
Sangon Biotech (Shanghai, China) (primer sequences are
shown in Table 1). The cycle threshold (Ct) value of each well
was recorded and relative gene expressions were measured
using the 274 method with GAPDH as the internal refer-
ence. AACt = (mean Ct value of target genes from the experi-
ment group — mean Ct value of housekeeping genes from the
experiment group) — (mean Ct value of target genes from the
control group - mean Ct value from housekeeping genes of
the control group) [20].

Western blotting. The cells or tissues were lysed with
Radio Immunoprecipitation Assay buffer on ice. The
concentration of protein contents was determined using the

bicinchoninic acid kit. The protein fluid
was separated using 12% sodium dodecyl

sulfate-polyacrylamide gel electrophoresis

Gene Forward Primer (5’-3’) Reverse Primer (5’-3’)

EZH2 ACAGCGAAGGATACAGCCTGT CAATGGTCAGCGGCTCCACAAGTA
SFRP1 ACGTGAGCTTCCAGTCGGACAT CGTCAGCAAGTACTGGCTCTTCAC
GAPDH CAGTCACTACTCAGCTGCCA GAGGGTGCTCC GGTAG

and then transferred to polyvinylidene
fluoride membranes. After blockage with
5% non-fat milk powder at room tempera-

Table 2. ChIP-qPCR primers.

ture for 2 h, membranes were washed with
phosphate buffer saline (PBS) and PBS with
Tween 20 (PBST), and cultured with the

>

Gene Forward Primer (3’-5’)

Reverse Primer (3’-5%)

diluent of the primary anti-rabbit antibodies

SFRP1

AGCTGTTGTGCTGATACCGTCCT TGTTAGCCAGGCTGGTCTCGAACT

EZH2 (1:1000, 702492, Thermo Fisher),
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SFRP1 (1:1000, MA5-38193, Thermo Fisher), H3K27me3
(1:1000, MA5-11198, Thermo Fisher), E-cadherin (1:1000,
701134, Thermo Fisher), N-cadherin (1:1000, MA5-32088,
Thermo Fisher), p-catenin (1:1000, MA5-29202, Thermo
Fisher), c-Myc (1:1000, ab32072, Abcam), Cyclin D1 (1:100,
ab16663, Abcam), and B-actin (1:1000, MA5-32479, Thermo
Fisher) at 4°C overnight. After washing with PBS and PBST,
the membranes were incubated with the secondary horse-
radish peroxidase-labeled goat anti-rabbit IgG (1:1000,
31460, Thermo Fisher) at room temperature for 1 h. The
enhanced chemiluminescence working solution was used for
image development and Image] software was used for semi-
quantitative analysis of the bands with B-actin as the internal
reference. The experiment of each group was conducted in
triplicate.

Cell viability detection. Cell viability was assessed using
the cell counting kit-8 (CCK-8) kit (HY-K0301, MedChem-
Express, NJ, USA). Simply put, 10*/ml cell suspension was
prepared and seeded into 96-well plates (100 pl/well). After
culture, 10 pl CCK-8 solution was added to each well for 2
h, followed by detection of the absorbance at a wavelength
of 450 nm. The experiment of each group was conducted in
triplicate.

Immunochemical staining. Cells were fixed with 4%
paraformaldehyde for 30 min and incubated with 0.5% Triton
X-100 (Thermo Fisher)) for 10 min. After 1 h of blockage with
10% goat serum and three washes with 1% serum blocking
fluid, cells were incubated with the primary antibody anti-
Vimentin (1:200, ab8978, Abcam) at 4 °C overnight and then
with the Alexa Fluor® 488-labeled secondary antibody IgG
(1:200, ab150113, Abcam) at room temperature for 2 h. After
that, cells were incubated with 4,6-diamidino-2-phenylin-
dole in the dark for 5 min and photographed using a fluores-
cence microscope.

Chromatin immunoprecipitation (ChIP)- qPCR. ChIP
assay was conducted using an EZ-Magna ChIP A kit
(17-408, Sigma, St Louis, USA). Cells were fixed with 1%
methanol at 37 °C for 10 min, added with glycine at the final
concentration of 0.125 M, and left at room temperature for
5 min. The fixed cells were re-suspended with the mixture
of cell lysis buffer (10 mmol/l Tris-HCI, pH 7.5, 10 mmol/l
NaCl, 0.5% NP-40) and the protease inhibitor on ice for 10
min. After washing with cold PBS, the lysis solution was
re-suspended using the sonication buffer and chromatin was
ultrasonically sheared into 500-2000 bp fragments. Then,
the Protein A Agarose/Salmon Sperm DNA was added to
the supernatant diluted with ChIP buffer. After centrifu-
gation, the supernatant was collected and incubated with
Anti-Histone H3K27me3 (ab6002, Abcam, Cambridge,
MA, USA) or IgG overnight for immunoprecipitation,
followed by quantitative analysis using qRT-PCR. The
enrichment level of H3K27me3 in the SFRP1 promoter was
calculated with IgG as the control. The primer sequences of
ChIP-qPCR are shown in Table 2. The experiment of each
group was conducted in triplicate.

Statistical analysis. The data analysis and graphing were
processed using the SPSS21.0 statistical software (IBM
Corp, Armonk, NY, USA) and GraphPad Prism 8.0 software
(GraphPad Software Inc., San Diego, CA, USA). All data
were represented as mean + standard deviation (SD) and
conformed to normal distribution and homogeneity of
variance. The t-test was employed for pairwise comparisons,
one-way or two-way analysis of variance (ANOVA) was
employed for multi-group comparisons, Tukey’s multiple
comparison test was employed for the post-test, and Pearson
Correlation Coeflicient was employed for correlation
analysis. p-value was obtained from two-sided tests. A value
of p<0.05 indicated statistical significance.

Results

EZH?2 was highly expressed in LGC tissues and cell lines.
To analyze the expression pattern of EZH2 in LGC cells, we
detected the mRNA level of EZH?2 in tissues and cell lines
via qRT-PCR. Compared with para-carcinoma tissues, the
mRNA level of EZH2 was increased in carcinoma tissues
(p<0.05, Figure 1A). Compared with HNPECs (NP69), the
mRNA level of EZH2 was increased in LGC cell lines (p<0.05,
Figure 1A). Meanwhile, we detected the protein level of EZH2
in tissues and cells via western blotting, which indicated that
the protein level of EZH2 was elevated in LGC tissues and
cells compared with carcinoma tissues and HNPECs (p<0.05,
Figure 1B). Altogether, these findings elucidated that EZH2
was highly expressed in LGC tissues and cells.

EZH2 downregulation inhibited the EMT of LGC cells. To
analyze the role of EZH2 in the EMT of LGC cells, we selected
TU177 and Tu686 cells with comparatively higher expres-
sion of EZH2 for the subsequent experiments. We designed
two strands of si-RNA and transfected them into TU177
and Tu686 cells to downregulate EZH2 expression (p<0.05,
Figure 2A). si-EZH2-1 with a higher transfection efficiency
was utilized for the subsequent experiments. CCK-8 assay
was performed to assess cell viability, which indicated that
cell viability was declined in the si-EZH2-1 group compared
with the si-NC group (p<0.05, Figure 2B). Then, western
blotting and immunofluorescence assays were performed
to detect protein expressions of EMT markers (E-cadherin,
N-cadherin, and Vimentin), which indicated that E-cadherin
expression was increased while N-cadherin was decreased
(p<0.05, Figure 2C), and fluorescence intensity of Vimentin
was weakened (Figure 2D) in si-EZH2-1-transfected cells.
Altogether, these findings elucidated that EZH2 downregula-
tion inhibited the EMT of LGC cells.

EZH?2 upregulated H3K27me3 in the SFRP1 promotor
to inhibit SFRP1. To further analyze the molecular mecha-
nism of EZH2 in LGC cells, we detected the H3K27me3
level via western blotting. Compared with the si-NC group,
the protein level of H3K27me3 was markedly decreased in
the si-EZH2-1 group (p<0.05, Figure 3A). Then, the ChIP-
qPCR assay showed that compared with the si-NC group,
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Figure 1. EZH2 was highly expressed in LGC tissues and cell lines. A) mRNA level of EZH2 in tissues (n = 70) and cell lines (TU177, SNU46, M4E,
Tu686, and NP69) was detected via QRT-PCR; B) Protein level of EZH2 in tissues (n = 70) and cell lines (TU177, SNU46, M4E, Tu686, and NP69) was
detected via western blotting. Cell experiments were performed 3 times independently, and data are represented as mean + SD, **p<0.001, **p<0.01.
Data in figure A (left) were analyzed using the paired t-test, data in figure B (left) were analyzed using the unpaired t-test, and data in figure A (right)
and figure B (right) were analyzed using one-way ANOVA, followed by Tukey’s multiple comparison test.

the enrichment level of H3K27me3 in the SFRP1 promoter
was markedly reduced in the si-EZH2-1 group (p<0.05,
Figure 3B). Furthermore, we detected SFRP1 expression via
qRT-PCR and western blotting, which showed that SFRP1
expression was higher in the si-EZH2-1 group compared
with the si-NC group (p<0.05, Figure 3C). Altogether, these
findings elucidated that EZH2 upregulated H3K27me3 in the
SERP1 promoter to inhibit SFRP1 expression.

H3K27me3 upregulation partly reversed the inhibi-
tion of silencing EZH2 in the EMT of LGC cells. Next, we
validated the above mechanism through a rescue experi-
ment. First, GSK-J4 hydrochloride (H3K27me3 agonist)

was used to upregulate the H3K27me3 level in TU177 cells
(p<0.05, Figure 4A), followed by a collaborative experiment
with si-EZH2-1 which has better transfection effective-
ness. We detected the SFRP1 expression in TU177 cells via
western blotting and the results revealed that SFRP1 expres-
sion was lower in the si-EZH2-1+GSK-J4 group compared
with the si-EZH2-1 and si-EZH2-1+DMSO groups (p<0.05,
Figure 4B). Subsequently, CCK-8 results showed that cell
viability in the si-EZH2-1+GSK-J4 group was augmented
compared with the si-EZH2-1 and si-EZH2-1+DMSO groups
(p<0.05, Figure 4C), and western blotting and immuno-
fluorescence assays revealed that E-cadherin expression
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was decreased, while N-cadherin expression was increased
(p<0.05, Figure 4D), and fluorescence intensity of Vimentin
was enhanced (Figure 4E) in the si-EZH2-1 + GSK-J4 group
when compared with the si-EZH2-1 and si-EZH2-1 + DMSO
groups. Altogether, these findings elucidated that H3K27me3
upregulation partly reversed the inhibition of silencing EZH2
in the EMT of LGC cells.

SFRP1 upregulation inhibited the Wnt signaling activa-
tion. To analyze the downstream mechanism of SFRP1 in
LGC cells, we overexpressed SFRP1 in TU177 and Tu686
cells using pcDNA3.1-SFRP1 (p<0.05, Figure 5A). Then,
the protein levels of SFRP1, B-catenin, c-Myc, and Cyclin
D1 were detected via western blotting, which showed that
compared with the oe-NC group, the protein level of SFRP1
was increased while the protein levels of p-catenin, c-Myc,
and Cyclin D1 were decreased in the oe-SFRP1 group
(p<0.05, Figures 5B, 5C). Altogether, these findings eluci-
dated that SFRP1 upregulation inhibited the Wnt signaling
activation.

SFRP1 downregulation reversed the inhibition of silencing
EZH2 in EMT of LGC cells via activating the Wnt signaling
pathway. Next, we validated the above mechanism through
a rescue experiment. Two strands of si-RNA were designed
and transfected into TU177 cells. The detection of qRT-PCR

showed that SFRP1 mRNA expression was markedly lowered
in the si-SFRP1-1 and siSFRP1-2 groups (p<0.05, Figure 6A).
si-SFRP1-2 with better transfection effectiveness was
combined with si-EZH2-1 for the next collaborative experi-
ment. The protein level of B-catenin was detected via western
blotting, which showed that the protein levels of -catenin,
c-Myg, and Cyclin D1 in the si-EZH2-1+siSFRP1-2 groups
were higher than that in the si-EZH2-1 and si-EZH2-1+si-
NC groups (p<0.05, Figure 6B). Subsequently, the CCK-8
assay showed that cell viability in the si-EZH2-1+siSFRP1-2
groups was elevated compared with the si-EZH2-1 and
si-EZH2-1+si-NC groups (p<0.05, Figure 6C). Moreover,
western blotting showed that E-cadherin expression was
decreased while N-cadherin expression was increased in the
si-EZH2-1+siSFRP1-2 groups compared with the si-EZH2-1
and si-EZH2-1+si-NC groups (p<0.05, Figure 6D).
Altogether, these findings elucidated that SFRP1 downregu-
lation reversed the inhibition of silencing EZH2 in the EMT
of LGC cells via activating the Wnt signaling pathway.

Discussion

Histone methylation as a critical component of the epigen-
etic modification system has been given great interest in the
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cence assay. Cell experiments were performed 3 times independently, and data are represented as mean + SD, ***p<0.001. Data in figures A and B were
analyzed using one-way ANOVA, and data in figures C and D were analyzed using two-way ANOVA, followed by Tukey’s multiple comparison test.
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Figure 5. SFRP1 upregulation inhibited the Wnt signaling activation. TU177 and Tu686 cells were transfected with pcDNA3.1-SFRP1 (oe-SFRP1), with
pcDNA-3.1 (0e-NC) as the control. A) Transfection effectiveness of oe-SFRP1 was detected via qRT-PCR; B, C) Protein level of oe-SFRP1, B-catenin,
c-Myc, and Cyclin D1 was detected via western blotting. Cell experiments were performed 3 times independently, and data are represented as mean +
SD, ***p<0.001. Data in figures A-C were analyzed using two-way ANOVA, followed by Tukey’s multiple comparison test.

investigation in oncology to offer more molecular targets in
the clinic [21]. EZH2 as a histone methyltransferase partici-
pates in the regulation of cancer cell growth, metastasis,
metabolism, resistance to agents, and cancer immunity [22].
In the present study, our findings highlighted that EZH2
upregulates H3K27me3 in the SFRP1 promoter to inhibit
SFRP1 expression and activate the Wnt/B-catenin signaling,
thus facilitating the EMT of LGC cells.

Prior studies have demonstrated that EZH2 is ectopically
expressed in LGC and EZH2 overexpression potentiates LGC
cell proliferation and autophagy [11, 12]. In regard to clinical
significance, increased EZH2 could predict the prognosis
of LGC patients [23]. Accordingly, both increased mRNA
and protein expressions of EZH2 were found in LGC tissues
and cell lines (TU177, SNU46, M4E, Tu686, and NP69). To
explore the role of EZH2 in LGC cells, EZH2 expression was
downregulated in TU177 and Tu686 cells via si-RNA, and we
observed that EZH2 downregulation reduced cell viability.
EMT is a crucial promoter of tumorigenesis, accompanied
by increases in N-cadherin and Vimentin and a decrease in
E-cadherin [24]. Our experiment showed that E-cadherin
and Vimentin were increased while N-cadherin diminished
in TU177 and Tu686 cells as a response to EZH2 downregu-
lation, indicating that EZH2 downregulation inhibited the
EMT of LGC. In consistence with our results, silencing EZH2
also repels the EMT in esophageal, lung, ovarian, and breast

cancers [10, 25-27]. Taken together, we demonstrated that
EZH2 downregulation inhibits the EMT of LGC cells.

EZH?2 is known to play a silencing role in a spectrum
of downstream cancer-related genes, thus affecting cancer
development [7]. Notably, EZH2 recruited H3K27me3 to the
SFRP1 promoter to silence SFRP1 expression, consequently
increasing the Wnt/(-catenin signaling in osteoarthritis [13].
Our subsequent experiments showed that the H3K27me3
level was decreased in LGC cells and the enrichment level
of H3K27me3 in the SFRP1 promoter was reduced upon
EZH2 downregulation, indicating that EZH2 upregulated
H3K27me3 in the SFRP1 promoter to inhibit SFRP1 expres-
sion in LGC cells. On top of that, the H3K27me3 level was
upregulated using an agonist GSK-J4 hydrochloride in TU177
cells and combined with the treatment of EZH2 downregula-
tion for rescue experiments. We observed that H3K27me3
upregulation reversed the inhibition of silencing EZH2 in
the EMT of LGC cells. Similarly, recruitment of H3K27me3
is associated with cancer cell phenotype in melanoma, small
cell lung cancer, and prostate cancer [28-30]. Collectively,
we demonstrated that EZH2 plays a driving role in the EMT
of LGC cells via upregulating H3K27me3 in the SFRPI
promoter.

Loss of SFRP1 expression is often attributed to promoter
hypermethylation and epigenetic silencing of SFRP1 gives
rise to cancer initiation and development [14]. More impor-
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Figure 6. SFRP1 downregulation reversed the inhibition of silencing EZH2 in the EMT of LGC cells via activating the Wnt signaling pathway. TU177
cells were transfected with si-SFRP1-1 and si-SFRP1-2, with si-NC as the control. A) Transfection effectiveness of si-SFRP1-1 and si-SFRP1-2 was de-
termined via qRT-PCR. si-SFRP1-2 and si-EZH2-1 with better transfection effectiveness were used for the collaborative experiment. B) Protein level
of B-catenin, c-Myc, and Cyclin D1 was detected via western blotting; C) Cell viability was assessed via CCK-8 assay; D) Protein levels of E-cadherin
and N-cadherin were detected via western blotting. Cell experiments were performed 3 times independently, and data are represented as mean + SD,
**p<0.001. Data in figure A were analyzed using one-way ANOVA, and data in figures B, C and D were analyzed using two-way ANOVA, followed by

Tukey’s multiple comparison test.

tantly, overexpressed SFRP1 is found to retard LGC progres-
sion and increase cell drug sensitivity [15]. In terms of its
downstream mechanism, SFRP1 is reported to serve as
an inhibitor of the Wnt/B-catenin signaling which is one
of the well-established EMT-related signaling [31], and
B-catenin, c-Myc, and Cyclin D1 are the pivotal proteins
to activate the canonical Wnt pathway [32]. Accordingly, it
was observed that the protein level of p-catenin along with
c-Myc and Cyclin D1 was reduced upon SFRP1 overexpres-
sion, confirming that SFRP1 overexpression inhibited the
Wnt pathway activation. In addition, we silenced SFRP1
and EZH2 simultaneously in TU177 cells and observed that
SFRP1 downregulation induced the EMT of LGC cells by
activating the Wnt pathway. Consistently, SFRP1 potentiates
the Wnt-induced EMT phenotype in non-small cell lung
cancer, colorectal cancer, hepatocellular carcinoma, and
breast cancer [33-36]. Yet, the epigenetic network of EZH2/

SFRP1/Wnt in LGC has not been studied before, which
highlights the novelty of our study. Overall, we initially
demonstrated that SFRP1 downregulation reversed the
inhibition of silencing EZH2 in the EMT of LGC cells via
activating the Wnt pathway.

To conclude, our data identified that EZH2 functioning as
a histone methyltransferase plays a driving role in the EMT of
LGC cells via manipulation of SFRP1/Wnt signaling, which
may provide a brand-new tailored strategy for LGC clinical
management from the perspective of epigenetic modifica-
tion. However, our study failed to validate the role of EZH2/
SFRP1/Wnt in animals. In the next step, we will further
confirm the role of EZH2 through animal models and collect
more clinical samples to explore other molecular mecha-
nisms in the EMT of LGC cells, and whether EZH2-SFRP1-
Wnt signal-mediated EMT affects LGC cell migration and
invasion so as to improve the integrity of our study.
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