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Dexmedetomidine suppresses the progression of esophageal
cancer via miR-143-3p/epidermal growth factor receptor

pathway substrate 8 axis

Peisen Zhang, Hefan He, Yuyan Bai, Weifeng Liu and Lirong Huang

Esophageal cancer is one of the fatal cancers around the
world. Dexmedetomidine (DEX) is widely used during
anesthesia of esophageal cancer surgery. Nevertheless,
the role of DEX in the progression of esophageal cancer
remains barely known. The proliferation, apoptosis and
metastasis of esophageal cancer cells were detected

by 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide assay, flow cytometry, transwell migration and
invasion assays and Western blot assay. The expression
of miR-143-3p was measured by quantitative real-time
PCR in esophageal cancer tissues and cells. The binding
sites between miR-143-3p and epidermal growth factor
receptor pathway substrate 8 (EPS8) were predicted

by Starbase online software, and the combination was
verified by dual-luciferase reporter assay. The murine
xenograft model was established using KYSE150 cells
to verify the function of DEX in vivo. DEX inhibited the
proliferation and metastasis while accelerated the
apoptosis of esophageal cancer cells. The abundance
of miR-143-3p was lower in esophageal cancer tissues
and cells than that in paring normal tissues and normal
esophageal mucosal cells Het-1A. MiR-143-3p could be

Introduction

Esophageal cancer is one of the most commonly diag-
nosed cancers globally. There were 572034 new cases
and 508585 deaths of esophageal cancer patients around
the world in 2018 [1]. Although the therapeutic methods
have been improved, the prognosis of esophageal cancer
patients remains dismal. Therefore, finding novel diag-
nostic markers and uncovering the underlying mecha-
nism are pivotal for esophageal cancer treatment.

Dexmedetomidine (DEX) is widely used in esopha-
geal cancer surgery. DEX can reduce the cardiovascular
response of endotracheal intubation and extubation in
esophageal cancer surgery and the dosage of anesthetics
[2-4]. However, the mechanism by which DEX regulat-
ing the proliferation, metastasis and apoptosis of esopha-
geal cancer cells remains poorly understood.
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induced by DEX treatment in esophageal cancer cells,
and miR-143-3p also suppressed the development of
esophageal cancer. EPS8 was a functional target of miR-
143-3p, and it played an oncogenic role in esophageal
cancer. DEX inhibited the growth of tumor via miR-143-3p/
EPS8 in vivo. DEX suppressed the growth and metastasis
while facilitated the apoptosis of esophageal cancer cells
through upregulating the abundance of miR-143-3p and
reducing the level of EPS8 in vivo and in vitro, providing
promising target for the treatment of esophageal cancer.
Anti-Cancer Drugs 31: 693-701 Copyright © 2020 The
Author(s). Published by Wolters Kluwer Health, Inc.
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MicroRNAs (miRNAs) could reduce the abundance of
target messenger RNAs (mRNAs) or suppress their trans-
lation by directly binding to their 3" untranslated region
(UTR) [5,6]. They are involved in many physiological
and pathological processes, including the initiation and
progression of many cancers [7,8]. The aberrant down-
regulation of miRNAs and the upregulation of their par-
ing proteins have been observed in multiple cancers.
MiR-143-3p suppressed the progression of many cancers,
including triple-negative breast cancer (I'NBC), ovarian
cancer, osteosarcoma and esophageal squamous cell carci-
noma (ESCCQC). Li ¢z a/. [9] claimed that the enhancement
of miR-143-3p suppressed TNBC progression through
reducing the abundance of LIM domain kinase 1. Shi
et al. [10] demonstrated that the growth and metastasis
of ovarian cancer cells were restrained with the over-
expression of miR-143-3p. Sun ez 4/. [11] demonstrated
that miR-143-3p suppressed the development of oste-
osarcoma partly through FOSL2. He ¢z a/. [12] proved
that miR-143-3p inhibited the proliferation, metastasis
and epithelial-mesenchymal transition of ESCC cells
through reducing the level of QKI-5. Nevertheless, the
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biological significance of miR-143-3p and the underlying
molecular mechanism remain largely unknown.

Epidermal growth factor receptor pathway substrate 8
(EPS8) has been reported to be an underlying therapeu-
tic target of multiple cancers [13,14]. EPS8 accelerated
the initiation and development of many cancers [15-21].
Chen ¢z al. [22] reported that the enrichment of EPSS8
was higher in breast cancer tissues than that in matching
nontumor breast tissues, and the high expression of EPS8
was related to the growth and metastasis of breast cancer
cells. He ez al. [23] claimed that EPS8 was overexpressed
in acute lymphoblastic leukemia (AML), and the high
level of EPS8 was associated with the dismal prognosis of
AML patients. However, the role and precise mechanism
of EPS8 in esophageal cancer are not fully addressed.

In this article, we investigated the function of DEX on
the growth, apoptosis and metastasis of esophageal can-
cer cells, and then we explored the signal network by
which DEX inhibiting the proliferation and metastasis
while promoting the apoptosis of esophageal cancer cells.

Materials and methods

Cell culture

The normal esophageal mucosal cell line Het-1A and
esophageal cancer cell lines KYSE150 and ECA-109
were purchased from BeNa Culture Collection (Beijing,
China). All cells were maintained in Dulbecco’s
Modified Eagle Medium (DMEM; Gibco, Carlsbad,
California, USA) supplemented with 10% fetal bovine
serum (FBS; Gibco) and 10% penicillin (100 units/
mL)-streptomycin (100 pg/mL) solution and incubated
at 37°C with 5% CO,.

Drug treatment
KYSE150 and ECA-109 cells were seeded into six-well
plates, and were treated with DEX (1 pM; Santa Cruz
Biotechnology, Dallas, Texas, USA), Control or negative
control for 48 h.

3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide assay

Cells in 96-well plates were treated with 10 pL
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (M'T'T) (Invitrogen, Carlsbad, California, USA)
for 4 h. After removing the cell supernatant, dimethyl sul-
foxide (Sigma, St. Louis, Missouri, USA) was added to the
wells. The optical density was measured by a microplate
reader at 490 nm.

Cell apoptosis analysis

Flow cytometry was applied to determine the apoptosis
rate of esophageal cancer cells. Esophageal cancer cells
were cultured in six-well plate overnight at 37°C. After
treatment with negative control or DEX, esophageal
cancer cells were harvested using cold PBS buffer for
twice. Then, the cells were incubated with 5 pl. Annexin

V combined fluorescein isothiocyanate and propidine
iodide (Solarbio, Beijing, China) for 10 min at room tem-
perature. Samples were detected by the flow cytometer
(BD Biosciences, San Jose, California, USA).

Transwell migration and invasion assays

KYSE150 and ECA-109 cells were incubated in DMEM
medium without serum in the upper chambers. The lower
chambers were filled with medium added with 10% FBS.
Cells migrated from upper chambers to lower chambers
were stained and counted after 48-h incubation.

"To explore the invasion ability of KYSE150 and ECA-109
cells, the BD matrigel matrix (BD Biosciences) was used
to precoat the polycarbonate membrane. Then KYSE150
and ECA-109 cells were seeded into upper chambers and
cultured in the serum-free medium. The following steps
were the same as described above.

Western blot assay

KYSE150 and ECA-109 cells were lysed using RIPA lysis
solution (Beyotime, Shanghai, China) after harvesting
with cold PBS buffer. Proteins were quantified before
separating by SDS-PAGE. The proteins were then trans-
ferred onto polyvinylidene fluoride (PVDF) membranes
(Millipore, Billerica, Massachusetts, USA). After being
blocked for 1 h with 5% milk, the membranes were immu-
noblotted with antibody against Cyclin D1 (ab134175,
Abcam, Cambridge, Massachusetts USA), Bcl-2
(ab185002, Abcam), Bax (ab32503, Abcam), Vimentin
(ab193555, Abcam), E-cadherin (ab1416, Abcam), EPS8
(ab96144, Abcam) or glyceraldehyde-3-phosphate dehy-
drogenase (GAPDH; ab181602, Abcam) at 4°C for 12h.
The PVDF membranes were then probed with second-
ary antibody (ab205718, Abcam). The enhanced chemi-
luminescent system (Beyotime) was used to visualize the
protein signal.

Tissue specimens

In order to detect the abundance of EPS8 and miR-
143-3p in patients, 25 esophageal cancer tissues and their
matching control tissues were gathered from sufferers
who had undergone resection in The Second Affiliated
Hospital of Fujian Medical University. The esophageal
cancer tissues were stored in —80°C after surgical resec-
tion. This experiment was carried out with the permis-
sion of the Ethic Committee of The Second Affiliated
Hospital of Fujian Medical University, and all patients
had submitted written informed consents.

Quantitative real-time PCR

T'RIzol reagent (Invitrogen) was utilized to extract total
RNA. M-MLV reverse transcriptase kit (Invitrogen) and
All-in-One'T™M miRNA First strand cDNA Synthesis Kit
(GeneCopoeia, Rockville, Maryland, USA) were used to
conductthereverse transcription of EPS8and miR-143-3p,
respectively. GAPDH or U6 small RNA was treated as
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the internal reference. The abundance of EPS8 and miR-
143-3p was detected by 2”**“" method [24]. The primer
sequences involved in this study were shown as below:
EPSS8 (Forward, 5'-GGCAAAGTGTGGACTCAAGA-3;
Reverse, 5-ACTAATTAGGTTTGCCTTAA-3'), miR-
143-3p (Forward, 5-GGGGTGAGATGAAGCACTG-3
Reverse, 5-CAGTGCGTGTCGTGGAGT-3), U6
(Forward, 5-CCTGCGCAAGGATGAC-3; Reverse,
5-GTGCAGGGTCCGAGGT-3"), GAPDH (Forward,
5-CTGGGCTACACTGAGCACC-3; Reverse, 5-AAG
TGGTCGTTGAGGGCAATG-3).

Cell transfection

Lipofectamine 2000 (Invitrogen) was used to conduct
transfection. Small interfering RNA negative control
(si-negative control) and small interfering RNA against
EPSS8 (si-EPS8) were synthesized from Genepharma
(Shanghai, China). MiRNA-negative control (miR-nega-
tive control), miR-143-3p, anti-miRNA-negative control
(anti-miR-negative control) and anti-miR-143-3p were
obtained from Ribobio (Guangzhou, China).

Dual-luciferase reporter assay

The binding between EPS8 and miR-143-3p was verified
by dual-luciferase reporter assay. The 3” UTR of EPSS8
was amplified, including wild-type or mutant-type bind-
ing sites, and embedded to the luciferase reporter vec-
tor, generating WI-EPS8 or MU T-EPSS. The luciferase
reporter vectors were cotransfected with miR-143-3p or
miR-negative control in KYSE150 and ECA-109 cells.
After 48-h transfection, the luciferase activity was exam-
ined after lysing cells.

Murine xenograft assay

Animal experiments were conducted with the permis-
sion of the Animal Research Committee of The Second
Affiliated Hospital of Fujian Medical University. The
tumor xenograft model was built using KYSE150 cells
treated with negative control or DEX. KYSE150 cells
were subcutaneously injected into the right side of the
mouse back, and tumor volume was measured weekly.
The mice were sacrificed after four weeks following the
inoculation, and the weight of tumors was recorded. The
levels of miR-143-3p and EPS8 were detected in tumor
tissues.

Statistical analysis

GraphPad Prism 7 software was used to analyze all data
from three independent experiments and values were
displayed as mean = SD. Differences between two groups
or among multiple groups were analyzed by Student’s
7-test and one-way analysis of variance. The liner rela-
tionship between the expression of EPS8 and the level of
miR-143-3p in esophageal cancer tissues was evaluated
by Spearman’s correlation coefficient. P less than 0.05
was considered to be significant.

Results

DEX inhibits the proliferation and metastasis while
promotes the apoptosis of esophageal cancer cells

"To illustrate the role of DEX in the proliferation, metas-
tasis and apoptosis of esophageal cancer cells, KYSE150
and ECA-109 cells were treated with control, negative
control or DEX. As mentioned in Fig. 1a and b, the pro-
liferation of esophageal cancer cells was suppressed with
DEX treatment compared with that in the control group.
Flow cytometry was carried out to measure the apoptosis
of esophageal cancer cells treated with control, negative
control or DEX. DEX treatment significantly promoted
the apoptosis of esophageal cancer cells (Fig. 1c¢).
Transwell migration and invasion assays showed that the
metastasis of esophageal cancer cells was prominently
inhibited with DEX treatment (Fig. 1d and ¢). Moreover,
the abundance of proliferation-associated protein Cyclin
D1, antiapoptotic protein Bcl-2 and mesenchymal marker
Vimentin was declined, while the enrichment of proap-
optotic protein Bax and epithelial marker E-cadherin was
upregulated, indicating that the DEX treatment inhib-
ited the proliferation and metastasis while accelerated
the apoptosis of esophageal cancer cells (Fig. 1f and g).

The enrichment of miR-143-3p is downregulated in
esophageal cancer tissues and cells

"To investigate the potential mechanism by which DEX
inhibiting the proliferation and metastasis of esophageal
cancer cells, we aimed to find the downstream compo-
nent of DEX. MiR-143-3p was downregulated in eso-
phageal cancer tissues compared with that in paired
normal tissues (Fig. 2a). Meanwhile, the abundance of
miR-143-3p was decreased in esophageal cancer cells
compared with that in normal esophageal mucosal cells
Het-1A (Fig. 2b). As showed in Fig. 2¢, the level of miR-
143-3p was positively modulated by DEX in KYSE150
and ECA-109 cells.

The inhibition of miR-143-3p alleviates the suppressive
effects of dexmedetomidine treatment on the
proliferation and metastasis and the promoting impact
on the apoptosis of esophageal cancer cells

To illustrate whether miR-143-3p was involved in
DEX-mediated proliferation, apoptosis and metastasis
of esophageal cancer cells, we conducted the following
experiments. The knockdown efficiency of anti-miR-
143-3p was measured in KYSE150 and ECA-109 cells,
and the abundance of miR-143-3p was notably decreased
by the transfection of anti-miR-143-3p in KYSE150 and
ECA-109 cells (Fig. 3a). As indicated in Fig. 3b and c,
the inhibition of miR-143-3p alleviated the inhibitory
effect of DEX treatment on the proliferation of esoph-
ageal cancer cells. Flow cytometry results revealed that
miR-143-3p depletion reversed the promoting impact of
DEX treatment on the apoptosis of esophageal cancer
cells (Fig. 3d). As showed in Fig. 3e and f, the metastasis
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DEX inhibits the proliferation and metastasis while promotes the apoptosis of esophageal cancer cells. (a and b) The proliferation of esophageal
cancer cells treated with control, negative control or DEX was determined by MTT assay. (c) Flow cytometry was carried out to measure the apop-
tosis of esophageal cancer cells treated with control, negative control or DEX. (d and e) The invasion and migration of KYSE150 and ECA-109
cells treated with control, negative control or DEX were determined by transwell migration and invasion assays. (f and g) Western blot assay was
applied to detect the abundance of proliferation-associated protein (Cyclin D1), apoptosis-related proteins (Bcl-2 and Bax) and metastasis-associ-
ated proteins (Vimentin and E-cadherin) in KYSE150 and ECA-109 cells treated with control, negative control or DEX. *P<0.05. DEX, dexme-
detomidine; MTT assay, 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay.
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The enrichment of miR-143-3p is down-regulated in esophageal cancer tissues and cells. (a) The abundance of miR-143-3p was measured in eso-
phageal cancer tissues (n=25) and corresponding normal tissues (n=25) by qRT-PCR. (b) The level of miR-143-3p was detected in esophageal
cancer cells and normal esophageal mucosal cells Het-1A by qRT-PCR. (c) The expression of miR-143-3p was examined in KYSE150 and ECA-
109 cells treated with control or DEX. *P<0.05. DEX, dexmedetomidine; gRT-PCR, quantitative real time PCR.
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The inhibition of miR-143-3p alleviates the suppressive effects of DEX treatment on the proliferation and metastasis and the promoting impact on
the apoptosis of esophageal cancer cells. (a) The level of miR-143-3p was examined in KYSE150 and ECA-109 cells transfected with control,
anti-miR-negative control or anti-miR-143-3p by qRT-PCR. KYSE150 and ECA-109 cells treated with control, negative control, DEX, DEX +
anti-miR-negative control or DEX + anti-miR-143-3p were used for the detection of the proliferation, metastasis and apoptosis. (b and c) The
proliferation of the above esophageal cancer cells was determined by MTT assay. (d) The apoptosis of esophageal cancer cells was measured by
flow cytometry. (e and f) Transwell migration and invasion assays were conducted to measure the metastasis of esophageal cancer cells. (g and
h) Western blot assay was performed to detect the abundance of Cyclin D1, Bcl-2, Bax, Vimentin and E-cadherin in the above esophageal cancer

cells. *P<0.05. DEX, dexmedetomidine.

of esophageal cancer cells was inhibited with DEX treat-
ment, while it was recovered with the addition of anti-
miR-143-3p in esophageal cancer cells. Besides, Western
blot assay also revealed that miR-143-3p depletion coun-
teracted the suppressive effects of DEX treatment on the
proliferation and metastasis of esophageal cancer cells
and the promoting impact on the apoptosis of esopha-
geal cancer cells (Fig. 3g and h). Taken together, DEX
facilitated the apoptosis while restrained the proliferation
and metastasis of esophageal cancer cells partly through
up-regulating the abundance of miR-143-3p.

Epidermal growth factor receptor pathway substrate 8
is a target of miR-143-3p

EPS8 was predicted as a target of miR-143-3p by
Starbase online software (Fig. 4a), and the combination
between EPS8 and miR-143-3p was then confirmed by

dual-luciferase reporter assay. The wild-type or mutant-
type binding sites of EPS8 3" UTR were inserted into
luciferase reporter vector, generating WI-EPS8 or MU'T-
EPS8 plasmid, respectively. KYSE150 and ECA-109
cells were cotransfected with WIZEPS8 or MU T-EPSS8
and miR-negative control or miR-143-3p. The lucif-
erase activity was significantly decreased in KYSE150
and ECA-109 cells cotransfected with miR-143-3p and
WT-EPSS8 plasmid, whereas it remained unchanged in
cells cotransfected with miR-143-3p and MUT-EPSS,
demonstrating that miR-143-3p directly bound to EPS8
in KYSE150 and ECA-109 cells (Fig. 4b and c¢).

As shown in Fig. 4d and e, the mRNA and protein
expression of EPS8 were higher in esophageal cancer
tissues than that in adjacent normal tissues. The expres-
sion of EPS8 was inversely correlated with the level
of miR-143-3p in esophageal cancer tissues (Fig. 4f).
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EPS8 is a target of miR-143-3p. (a) The binding sites between EPS8 and miR-143-3p were predicted by Starbase online software. (b and c)
Luciferase activity was detected in KYSE150 and ECA-109 cells co-transfected with miR-negative control or miR-143-3p and WT-EPS8 or
MUT-EPSS8. (d and €) The abundance of EPS8 mRNA and protein was measured in esophageal cancer tissues (n=25) and matching normal
tissues (n=25) by qRT-PCR and Western blot. (f) The correlation between the expression of EPS8 and the level of miR-143-3p was analyzed in
esophageal cancer tissues (n=25). (g and h) The abundance of EPS8 mRNA and protein was measured in esophageal cancer cells and normal
esophageal mucosal cells Het-1A by gqRT-PCR and Western blot. (i and j) The abundance of EPS8 was measured in KYSE150 and ECA-109
cells treated with control, anti-miR-negative control, anti-miR-143-3p, negative control + anti-miR-143-3p or DEX + anti-miR-143-3p by Western
blot. *P<0.05. DEX, dexmedetomidine EPS8, epidermal growth factor receptor pathway substrate 8.

Furthermore, the abundance of EPS8 mRNA and pro-
tein was also upregulated in esophageal cancer cells
compared with that in normal esophageal mucosal cells
Het-1A (Fig. 4g and h). To explore the regulatory net-
work among EPS8, miR-143-3p and DEX, KYSE150
and ECA-109 cells were treated with control, anti-miR-
negative control, anti-miR-143-3p, negative control +
anti-miR-143-3p or DEX + anti-miR-143-3p. As showed
in Fig. 4i and J, the abundance of EPS8 was negatively
regulated by miR-143-3p and DEX in esophageal can-
cer cells, and the treatment of DEX reversed the effect
of miR-143-3p depletion on the abundance of EPSS8 in
esophageal cancer cells. Collectively, EPS8 was a direct
target of miR-143-3p and was inversely modulated by
miR-143-3p and DEX.

The interference of EPSS8 attenuates the promoting
effects of miR-143-3p inhibition on the proliferation
and metastasis of esophageal cancer cells and the inhib-

itory impact on the apoptosis of esophageal cancer cells
treated with DEX

The mRNA and protein expression of EPS8 were
prominently reduced by the transfection of si-EPS8 in
KYSE150 and ECA-109 cells (Fig. 5a and b). M'T'T assay
was performed to measure the proliferation of esophageal
cancer cells treated with Control, DEX + anti-miR-neg-
ative control, DEX + anti-miR-143-3p, DEX + anti-
miR-143-3p + si-negative control or DEX + anti-miR-
143-3p + si-EPS8. The intervention of EPS8 reversed
the promoting effect of miR-143-3p inhibition on the
proliferation of esophageal cancer cells (Fig. 5c¢ and d).
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The interference of EPS8 attenuates the promoting effects of miR-143-3p inhibition on the proliferation and metastasis of esophageal cancer cells
and the inhibitory impact on the apoptosis of esophageal cancer cells treated with DEX. (a and b) The enrichment of EPS8 mRNA and protein
was examined in esophageal cancer cells transfected with control, si-negative control or si-EPS8 by qRT-PCR and Western blot. KYSE150 and
ECA-109 cells treated with control, DEX + anti-miR-negative control , DEX + anti-miR-143-3p, DEX + anti-miR-143-3p + si-negative control or
DEX + anti-miR-143-3p + si-EPS8 were used for the following experiments. (c and d) MTT assay was conducted to measure the proliferation of
esophageal cancer cells. (e) Cell apoptosis was evaluated in the above esophageal cancer cells by flow cytometry. (f and g) The abilities of the
migration and invasion of esophageal cancer cells were assessed by transwell migration and invasion assays. (h and i) Western blot assay was
applied to detect the abundance of proliferation-associated protein (Cyclin D1), apoptosis-related proteins (Bcl-2 and Bax) and metastasis-associ-
ated proteins (Vimentin and E-cadherin) in the above esophageal cancer cells. *P<0.05. DEX, dexmedetomidine; EPS8, epidermal growth factor
receptor pathway substrate 8; MTT assay, 3-(4,56-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay; qRT-PCR, quantitative real time

PCR.

Meanwhile, flow cytometry was conducted to meas-
ure the apoptosis of above esophageal cancer cells. The
apoptosis of esophageal cancer cells was inhibited with
miR-143-3p inhibition and was recovered with the addi-
tion of si-EPS8 (Fig. 5¢). As indicated in Fig. 5f and g,
the knockdown of EPSS8 counteracted the promoting
effects of miR-143-3p inhibition on the metastasis of eso-
phageal cancer cells. Western blot assay was conducted to
measure the abundance of proliferation-associated pro-
tein (Cyclin D1), apoptosis-related proteins (Bcl-2 and
Bax) and metastasis-associated proteins (Vimentin and
E-cadherin) in the above two cells. The knockdown of
EPSS8 attenuated the promoting effects of miR-143-5p
inhibition on the proliferation and metastasis and the

inhibitory impact on the apoptosis of esophageal cancer
cells (Fig. 5h and 1). These findings suggested that DEX
accelerated the apoptosis while restrained the prolifera-
tion and metastasis of esophageal cancer cells via miR-
143-3p/EPSS axis in vitro.

dexmedetomidine inhibits esophageal cancer tumor
growth in vivo

To confirm the function of DEX 7 wvivo, we estab-
lished the murine xenograft model using KYSE150 cells
treated with negative control or DEX. Tumor volume
was recorded once a week. The tumor was resected after
four-week inoculation and was weighed. As showed in
Fig. 6a and b, tcumor volume and weight were less in the
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tissues by Western blot. *P<0.05. DEX, dexmedetomidine; EPS8, epidermal growth factor receptor pathway substrate 8; gRT-PCR, quantitative

real time PCR.

DEX group compared with that in the negative control
group. The abundance of miR-143-3p was elevated with
DEX treatment, while the level of EPS8 was declined in
resected tumor tissues (Fig. 6¢). The abundance of EPS8
protein was also decreased in resected tumor tissues
(Fig. 6d). Taken together, DEX inhibited the growth of
esophageal cancer tumor by miR-143-3p/EPS8 axis i#
vivo.

Discussion

DEX has a significant application value in the anesthesia
of esophageal cancer surgery. Nevertheless, the regula-
tory role of DEX in the progression of esophageal can-
cer remains to be determined. In this study, we found
miR-143-3p was upregulated in esophageal cancer cells
treated with DEX, and DEX restrained the growth and
motility while facilitated the apoptosis of esophageal can-
cer cells through miR-143-3p/EPSS axis.

We first explored the role of DEX in the proliferation,
metastasis and apoptosis of esophageal cancer cells. The
proliferation and metastasis of esophageal cancer cells
treated with DEX were inhibited, while the apoptosis
was accelerated. MiR-143-3p was a tumor suppressor in
multiple cancers [9-12]. He ez a/. [12] reported that the
enrichment of miR-143-3p was downregulated in ESCC
tissues, and the low expression of miR-143-3p was related
to the poor prognosis of ESCC patients. Consistent with
the above results, the abundance of miR-143-3p was

decreased in esophageal cancer tissues and cells com-
pared with that in normal tissues and normal esophageal
mucosal cells Het-1A. To illustrate the modulatory rela-
tionship between miR-143-3p and DEX, KYSE150 and
ECA-109 cells were treated with control or DEX. The
abundance of miR-143-3p was increased in the two cells
treated with DEX. We wondered whether miR-143-3p
was involved in DEX-mediated proliferation, metastasis
and apoptosis of esophageal cancer cells, and the follow-
ing experiments were conducted. esophageal cancer cells
were treated with control, negative control, DEX, DEX
+ anti-miR-negative control or DEX + anti-miR-143-3p,
and M'T'T assay, flow cytometry, transwell migration and
invasion assays and Western blot assay were performed
to detect the proliferation, apoptosis and metastasis of
the above esophageal cancer cells. The depletion of miR-
143-3p alleviated the inhibitory effects of DEX treat-
ment on the proliferation and metastasis of esophageal
cancer cells and the promoting impact on the apoptosis
of esophageal cancer cells.

EPS8 was predicted as a direct target of miR-143-3p by
Starbase bioinformatic software, and the combination
between EPS8 and miR-143-3p was validated by dual-lu-
ciferase reporter assay. 'To clarify the role of EPSS8 in eso-
phageal cancer, we first measured the abundance of EPS8
in esophageal cancer tissues and cells. The abundance of
EPS8 mRNA and protein was higher in esophageal cancer
tissues and cells than that in corresponding normal tissues
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and normal esophageal mucosal cells Het-1A. As men-
tioned above, the expression of miR-143-3p was declined
in esophageal cancer tissues and cells, showing an inverse
trend with the expression of EPS8. The statistic analysis
revealed the same result. There was a negative correlation
between the expression of EPS8 and the enrichment of
miR-143-3p. Subsequently, we found EPS8 was inversely
modulated by DEX and miR-143-3p, and DEX treatment
attenuated the impact of miR-143-3p depletion on the
expression of EPS8 in esophageal cancer cells.

EPS8 played an oncogenic role in many cancers. Huang
et al. [25] found that EPS8 accelerated the growth of
BCR-ABL positive cells through BCR-ABL/PI3K/AKT/
mTOR axis. Shin ¢ a/. [26] demonstrated that PTK6
facilitated cell growth and migration by phosphorylating
EPSS. To clarify the role of EPS8 in esophageal cancer
cells, KYSE150 and ECA-109 cells treated with control,
DEX + anti-miR-negative control, DEX + anti-miR-
143-3p, DEX + anti-miR-143-3p + si-negative control or
DEX + anti-miR-143-3p + si-EPS8 were used to perform
MT'T assay, flow cytometry, transwell migration and inva-
sion assays and Western blot assay. The knockdown of
EPS8 attenuated the promoting effects of miR-143-3p
inhibition on the proliferation and metastasis of esopha-
geal cancer cells and the suppressive impact on the apop-
tosis of esophageal cancer cells. These findings indicated
that DEX restrained the proliferation and metastasis
while promoted the apoptosis of esophageal cancer cells
through miR-143-3p/EPSS8 axis iz vitro.

The murine xenograft model was built using KYSE150
cells treated with negative control or DEX to evaluate the
function of DEX 7z vivo. DEX treatment suppressed the
growth of tumor via miR-143-3p/EPSS8 axis. More efforts
are needed to investigate the mechanism by which EPS8
promoting the progression of esophageal cancer.

Collectively, DEX facilitated the apoptosis while
impeded the proliferation and metastasis of esophageal
cancer cells through miR-143-3p/EPS8 axis. MiR-143-3p/
EPS8 axis might be a potential therapeutic target for eso-
phageal cancer therapy.
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