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Methods: Forty-five GC pati
tissues were collected, an

the same iod were enrolled. In addition, GC cells and

physical examination dur
ased, and miR-330-3p-mimics, miR-330-3p-
1 were transfected into MKN45, SGC7901

human gastric mucosa ¢ were p
inhibitor, miR- i
cell. QRT-PCR

samples, and the

-cadherin and vimentin were evaluated by Western blot (WB). MTT,
aling experiments were adopted to detect cell proliferation, invasion

iR-330-3p was under-expressed, while PRRX1 was highly expressed in the serum of
h of which had an area under the curve (AUC) of more than 0.9. MiR-330-3p and
associated with tumor diameter, TNM staging, lymph node metastasis and differ-
tion of GC patients. Overexpression of miR-330-3p and inhibition of PRRX1 expression
cou
cells. What is more, WB assay showed that overexpressed miR-330-3p and inhibited PRRX1 could
inhibit the expression levels of p-GSK-3p, -catenin, cyclin D1, N-cadherin and vimentin proteins,

uppress epithelial-mesenchymal transition (EMT), proliferation, invasion and apoptosis of

while elevating GSK-3f, p-p-catenin and E-cadherin protein expressions. Dual-luciferase reporter
assay confirmed that there was a targeting relation between miR-330-3p and PRRX1. Furthermore,
rescue experiments revealed that the cell proliferation, invasion, migration did not differ signifi-
cantly between co-transfected miR-330-3p-mimics+sh-PRRX1, miR-330-3p-inhibitor+si-PRRX1
groups of MKN45 and SGC7901 and the miR-NC group (without transfected sequences).
Conclusion: Overexpressed miR-330-3p can promote cell EMT, proliferation, invasion and
apoptosis through inhibiting PRRX1-mediated Wnt/B-catenin signaling pathway, which is
expected to be a potential therapeutic target for GC.
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Introduction
Characterized by early metastasis and poor prognosis in the late stage, gastric

cancer, as a common malign tumor of the digestive system, presents an increased
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morbidity and mortality along with the changes of the
social environment and dietary habits.' > Currently, sur-
gery and chemotherapy remain the primary treatment
approaches for patients with GC, however, with poor and
unsatisfactory outcomes. For your consideration, the five-
year survival rate accounts less than 30%.* In view of the
unfavorable situation, finding a biomarker with high sen-
sitivity to the diagnosing and treating of gastric cancer has
important clinical significance for patients with gastric
cancer.

In recent years, the molecular mechanism of miRNA in
tumor has been a research hotspot in cancer-related fields.
miRNA, as a small non-coding RNA, can adjust and con-
trol target genes’ expression by binding to the 3'UTR of its
target genes.”® Among which, miR-330-3p refers to
a miRNA with abnormal expression in varying tumor
cells. For example, studies’ showed that it could accelerate
the cell metastasis of breast cancer by targeting CCBE].
Others® supported that miR-330-3p was able to inhibit the
migration of liver cancer cells by targeting MAP2KI1.
Although such research demonstrated that miR-330-3p
was extensively involved in various tumors, the specific
mechanism of its action in GC had not been elaborated.

apoptosis.'!
PRRX1 was suppqg

signaling path¥
lowing research

Data and Methods

Clinical Data

Totally 45 patients with GC treated in our hospital from
March 2015 to June 2018 were selected as the study group,
including 25 male and 20 female, averagely aged (57.4+3.1)
years. Forty-five paired cases of gastric cancer tissues and
paracancerous tissues were obtained as research specimens

during the resection of gastric cancer with the consent of the
patients. Another 45 healthy subjects who had a physical
examination in our hospital during the same period were
assigned into the control group, including 24 males and
21 females, averagely aged (57.543.3) years. Though com-
parable, it was obvious that no significant difference existed
in terms of gender and age between the two groups
(P>0.05). The inclusion criteria were as follows: All
patients enrolled in the study group were diagnosed as GC
by pathological diagnosis with an expected survival of more

than 3 months. The exclusion critegiammmgce as follows:

; -45, MGC-803, SGC-7901 of Human GC
and GES of human normal gastric mucosal cell
es were acquired from Bena Culture Collection, Beijing,
hina, Subordinate agent of ATCC, with the item number of
%11,748, 337,682, 100,665, 100,114, 337,970, respectively.
TransScript Green miRNA Two-Step qRT-PCR SuperMix
and TransScript II Green Two-Step qRT-PCR SuperMix
kits were purchased from TransGen Biotech Co., Ltd.,
Beijing, China, with the corresponding item number of
AQ202-0 1, AQ301-01. The MTT, dual-luciferase reporter
gene assay kit and RIPA was obtained from Biolab
Technology Co., Ltd., Beijing, China, with the item number
of SY0502, KFS303, IJNO190, respectively. The
Transwellkit, PBS and FBS were all acquired from Gibco
Co., USA, with the item number of 1,142,802, 10,010,049,
10,437,028, respectively. The BCA protein kit was acquired
from Thermo Scientific Company, with the item number of
A53225, and Trizol kit from Invitrogen with the item number
of 10,296,010. The PRRX1, GSK-38, p-GSK-38, B-catenin,
p-B-catenin, cyclin D1, N-cadherin, E-cadherin, vimentin
and pB-Actin antibodies were all obtained from Cell
Signaling Technology Company. The goat anti-rabbit IgG
antibody was purchased from Boster Biological Technology
Co., Ltd., Wuhan, China, ECL developer from Thermo
Company, and PCR7500 from ABI Company, USA.
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Sangon Biotech (Shanghai) Co., Ltd. was responsible for the
design and synthesis of all primers.

Cell Culture, Passage and Transfection

GC cell lines were cultured in a medium containing 10%
PBS DMEM at 37°C with 5% CO,. When the cell adherent
growth and fusion reached 85%, 25% trypsin was added for
digestion. After that, GC cell lines were placed in the med-
ium for further culture, passage, and finally cell transfection.
MiR-330-3p-inhibitor (suppression sequence), miR-330-3p-
mimics (overexpression sequence), miR-negative control
(miR-NC), PRRX1 RNA (si-PRRX1), PRRX1 RNA (sh-
PRRX1), negative control RNA (NC) were transfected by
Lipofectamine™ 2000 kit, and the procedures were carried
out strictly according to the kit instructions.

Detection Method

QRT-PCT Detection

Serum and cells were collected and TRIzol kit was used to
abstract the total RNA, whose purity and concentration was
detected by ultraviolet spectrophotometer. Then, 5ug of the
total RNA was taken for cDNA reverse transcription
according to the kit instructions, followed by the amplifica-

repeat holes wer¢ set for each sample, and the experiment

was carried out for a total of 3 times. U6 was represented as
the internal reference for miR-330-3p, B-Actin as the inter-
nal reference for PRRX1, and 272" was employed to
analyze the data.

Immunohistochemical Experiment
First, the tissue was embedded in paraffin and sectioned, and
then stained according to the experimental procedure. Next,

the tissue sections were incubated at room temperature and
3% H20, for 20 min to remove endogenous peroxidase
activity, and then washed with PBS. Then, the sections
were incubated with PRRX1 primary antibody at 4°C over-
night. After PBS washing, the sections and horseradish per-
oxidase-labeled goat anti-rabbit IgG were placed at room
temperature for 30 min. Then, the sections were re-rinsed
with PBS, and incubated with the solution of streptomycin
antibiotic protein peroxidase at 37°C for 10 min. Under the
microscope, the sections developed with the freshly prepared
diaminobenzidine were observed fa

added to the cells of each group after culture,
rotein in the cells was extracted. Then, the
pro entration was detected by BCA assay. The protein

entration was adjusted to 4ug/ul, electrophoretically
separated by 12% SDS-PAGE before transferring to PVDF
membrane, and then sealed by 5% skim milk powder for 2 h.
Next, PRRX1 (1:500), GSK-3p (1:500), p-GSK-3p (1:500), -
catenin (1:500), p-B-catenin (1:500), cyclin D1 (1:500),
N-cadherin (1:500), E-cadherin (1:500), vimentin (1:500)
and B-Actin I antibody (1:1000) were added and sealed over-
night at 4°C. After that, the membrane was washed to remove
the primary antibody, followed by the adding of horseradish
peroxidase-labeled goat anti-rabbit secondary antibody
(1:500), incubated at 37°C for 1 h, and rinsed with PBS for
3 times, 5 min each. Developed in a dark room, dried the extra
liquid on the membrane with filter paper, and developed with
ECL luminescence. Finally, the protein bands were scanned
and analyzed in Quantity One software for grayscale value,
where the relative protein expression = grayscale value of the
target protein bands/grayscale value of the B-Actin protein
bands.

MTT Assay for Cell Viability

After 24-h transfection, cells were collected and adjusted to
5*%10°cells, inoculated on 96-well plates, and cultured for
24 h, 48 h and 72 h. At each time point, 20uL MTT solution
(5uL/mL) was added to each well for 4 h of continuous
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culture at 37°C, and the 200uL dimethyl sulfoxide was
added. At last, OD value of each group was then assessed
by a spectrophotometer at 570 mm wavelength.

Transwell Detection

Cells were collected 24 h after transfection, and its density
was adjusted to 3*10” cells/well. Then, the cells were inocu-
lated in 24-well plates, digested with trypsin, and transferred
to the upper chamber, where 200uL RPMI1640 culture solu-
tion was added, and 500pL. RPMI1640 (with 10% FBS) was
added into the lower chamber, then cultured at 37°C for 48 h.
The stroma and cells failed to cross the membrane surface
were wiped and rinsed with PBS for 3 times, followed by
a 10-min fixing with paraformaldehyde, and then washed
with double-steamed water for 3 times. After drying, they
were stained with Crystal Violet Stain Solution with
a concentration of 0.5%, and the cell invasion was observed
using a microscope.

Wound-Healing Assay for the Observation of Cells’
in vitro Migration Ability

The cells were diluted to 3 x 10° cells/mL and inoculated in
6-well plates. When the cells grew to 85%, the cells were
divided into a cell-free area by p200 Pipet tips. Then, t
wounded cells were rinsed with PBS and added to the n
medium for culture, whose migration ability was measure
by the healing of three different wound sites at
24 h (W24) using a microscope.

Dual-Luciferase Reporter Assay

Lipofectamine 3000 (Invitrogen, Thermo Fisher Scientific,
USA). The effect of miR-330-3p on PRRX1 protein expres-
sion was detected by, Western Blot. All experiments were
performed 3 times.

MS2-RNA Binding Protein Immunoprecipitation (RIP)
MS2-PRRX1-WT vector (containing miR-330-3p binding
site) and MS2-PRRX1-MUT vector (without miR-330-3p
binding site) with MS2 hairpin structure were constructed.

The vectors were then transfected into gastric cancer cells.
Forty-eight hours later, immunoprecipitation was per-
formed using Magna RIPTM RNA-binding protein immu-
noprecipitation kit (Millipore). QPCR was adopted to
quantify the expression of miR-330-3p.

Xenograft Model of Tumor in Nude Mice

Female BALB/c nude mice aged 4-weeks old were raised in
a sterile environment, and then 3x10° MDN-45 cells of the
stable miR-330-3p-mimics and its control plasmid were
subcutaneously injected into the left abdomen of the nude

tumor growth was detected eve
continuous injection, the myj

comparison. One-way ANOVA was employed
multi=group comparisons and expressed as F. LSD-# test
as used for post-hoc pairwise comparison, and repeated
asurement ANOVA was used for multiple time points,
represented by F. Bonferroni was used for post-test verifica-
tion and ROC was adopted to map the diagnostic signifi-
cance of miR-330-3p and PRRX1 in GC. Pearson test was
conducted to analyze the relation between the expression of
miR-330-3p and PRRX1
K-M survival curve was used to plot the 3-year survival of

in the serum of patients.

the patients and Log-rank test for analysis. A statistically
significant difference was assumed at P<0.05.

Results
Expression and clinical value of miR-330-3p and PRRX1
in the serum of GC patients

The serum miR-330-3p and PRRX1 expressions of the
participants were detected, it was found that the study
group had a significantly decreased miR-330-3p expres-
sion and a markedly increased PRRX1 expression than
those of the control group, which was statistically different
(P<0.05). In addition, the expression detection of miR-
330-3p and PRRX1 in patients’ tissues showed that, com-
the miR-330-3p

pared with paracancerous tissues,

submit your manuscript

3414

Dove

OncoTargets and Therapy 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Ma et al

expression was noticeably lower while the PRRX1 expres-
the GC
Immunohistochemical detection also revealed that the

sion was remarkably higher in tissues.
positive rate of PRRX1 in GC tissues was significantly
higher than that in paracancerous tissues. Pearson’s analy-
sis demonstrated that the expression of miR-330-3p and
PRRX1 in the serum of GC patients was negatively corre-
lated (P<0.05). According to ROC curve, the AUC of
miR-330-3p and PRRX1 was 0.944 and 0.920, respec-
tively. Further analysis of the relationship between these
two indicators and the pathological data of patients
demonstrated that miR-330-3p and PRRX1 were bound
up with tumor diameter, differentiation degree, TNM sta-
ging, as well as lymph node metastasis (P<0.05). (Table 1,
Figure 1)

Effects of miR-330-3p on Proliferation,

Invasion, Migration and EMT of GC Cells
The detection of miR-330-3p expression in GC cells

revealed that, in contrast with normal gastric mucosal
cells, MKN-28, MKN-45, MGC-803 and SGC-7901 of

human GC cell lines presented a markedly reduced
miR-330-3p expression (P<0.05). After transfecting
miR-330-3p-mimics, miR-330-3p-inhibitor and miR-
NC into MKN-45 and MGC-803 cells, the miR-330-
3p expression of miR-330-3p-mimics transfected cells
was markedly elevated, while that of miR-330-3p-
inhibitor-transfected cells substantially decreased in
comparison with the cells transfected with miR-CN.
In addition, the miR-330-3p-mimics transfected cells
displayed significantly reduced, and the miR-330-3p-
the

invasion and

inhibitor-transfected cells markedly
elevated ability of cell

migration than miR-C

after miR-330-3p-mimics
ed to miR-NC transfected cells,
reversed after transfecting with
hibitor (Figure 2).

Factors P value | Relative Expression | t value | P value
of PRRXI
Gender 0.169 0.278 0.783
Male (n=25) 1.57+0.24
Female (n=20) 1.59+0.24
Age (years) 0.170 0.571 0.571
<57 (n=2 0.660.11 1.60£0.23
6120.13 1.56+0.24
TNM staging 8913 <0.001 8277 <0.001
0.72+0.07 1.4240.12
0.52+0.08 1.79+0.18
5.950 <0.001 6.485 <0.001
0.55+0.09 1.75£0.19
<5cm (n=24) 0.71+0.09 1.4310.14
Lymph node 6.482 <0.001 4.108 <0.001
metastasis
Transferred (n=18) 0.53+0.08 1.73+0.20
Non-transferred (n=27) | 0.70+0.09 1.48+0.20
Differentiation 5.333 <0.001 5.567 <0.001
degree
Low differentiation 0.56+0.10 1.71+0.20
(n=25)
Medium-high 0.72+0.10 1.41£0.15
differentiation (n=20)
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Invasion, Migration
The expression of PR
sented by MKN-28,

transfected cellSqQith MKN-45 and MGC-803 was signifi-
cantly reduced, andS@at of the sh-PRRX1 transfected cells
with EC109 and EC9706 was significantly increased than
NC transfected cells (P<0.05). Additionally, the biological
functions detection revealed that compared to the NC trans-
fected cells, the proliferation, invasion and migration of si-
PRRX1 transfected cells were substantially abated, while
those of the sh-PRRX1 transfected cells significantly
increased (P<0.05). Moreover, the expressions of p-G,

SK-3B, B-catenin, cyclinD1, N-cadherin vimentin were

ession of miR-330-3p was low while PRRXI was high in the serum of
orrelation in GC patients. (C) MiR-330-3p was lowly expressed while PRRXI was
of PRRX1 in GC tissues was significantly higher than in paracancerous tissues. (E)
<0.05.

substantially abated after transfection of si-PRRX1, and
the GSK-3p, p-p-catenin and E-cadherin expressions were
significantly increased in si-PRRXI1 transfected cells in
contrast with NC transfected cells, while the case was
reversed in cells transfected with sh-PRRX1 (P<0.05).
(Figure 3)

Target Gene ldentification of miR-330-3p
For further verifying the relationship between miR-330-3p
and PRRX1, the target binding site between PRRX1 and
miR-330-3p was detected by predicting the downstream
target gene of miR-330-3p through Targetscan7.2. What is
more, dual-luciferase reporter assay displayed that over-
expressed miR-330-3p remarkably downregulated the luci-
ferase activity of pmirGLO-PRRX1-3 ‘UT Wt (P<0.05),
but had no effect on that of pmirglo-PRRL1-3" UTR Mut
(P>0.05). Furthermore, WB detection revealed that PRRX1
expression was markedly reduced in MKN-45 and MGC-
803 cells after transfection with miR-330-3p-mimics, and
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GC cells. (A) MiR-330-3p presented low expression in GC cells. (B) The miR-330-3p
ed cells, and markedly abated in miR-330-3p-inhibitor-transfected cells. (C) The proliferation ability of miR-
of miR-330-3p-inhibitor-transfected cells was dramatically increased. (D) The invasion ability of miR-330-
R-330-3p-inhibitor-transfected cells was substantially increased. (E) The migration ability of miR-330-3p-
30-3p-inhibitor-transfected cells was markedly boosted. (F) The p-GSK-38, B-catenin and cyclinD|
ated, with significantly increased expressions of GSK-3f, p-B-catenin and cyclinD 1, while the expressions were
Western Blot. (H) The N-cadherin and vimentin expressions were substantially decreased, and expression of
transfected cells, while expression of N-cadherin and vimentin was significantly increased, and the E-cadherin
-330-3p-inhibitor-transfected cells. (I) Western Blot. **Indicated P<0.05, *Indicated P<0.05 in contrast with the miR-NC group.

iR-330-3g-inhibitor group.

migration ability (P<0.05), while presented significantly
decreased ones compared with miR-330-3p-mimics
(P<0.05). EMT-related protein detection revealed that
there was no significant difference in the E-cadherin,

Further

co-transfection of miR-330-3p-mimics+sh- N-cadherin and vimentin expressions in miR-330-3p-

mimics+sh-PRRX1

PRRX1 or miR-330-3p-inhibitor+si-PRRX1 into MKN-
45, MGC-803 cells revealed no significant difference in

proliferation, invasion and migration between the two
and when in contrast with the miR-NC group. However,
comparing to miR-330-3p-mimics, miR-330-3p-mimics
+sh-PRRX1 and miR-330-3p-inhibitor+si-PRRX1 sho-
wed significantly increased proliferation, invasion and

and miR-330-3p-inhibitor+si-PRR
X1 than those of the miR-NC group (P>0.05). When
compared with miR-330-3p-mimics, E-cadherin expres-
sion of miR-330-3p-mimics + sh-PRRX1 and miR-330-
3p-inhibitor+si-PRRX1 was significantly reduced, while
N-cadherin and vimentin expression were markedly ele-
vated. While compared with the miR-330-3p-inhibitor,
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cells was markedly increased. (F) The p-

PRRXI transfected cells. (I)
group.

miR-330-3¢
tor + si-PR
expression,
N-cadherin and

Overexpressed miR-330-3p Inhibited

Tumor Growth in Nude Mice

Tumor formation model was constructed by injecting MKN-
45 cells transfected with miR-330-3p-mimics and miR-NC
into the abdomen of nude mice. The results showed that
there was a markedly lower tumor growth rate in the miR-
330-3p-mimics group than that of the miR-NC group, so

N-cadherin

N-cadherin

vimentin

B-Actin

MGC-803

of GC cells. {A) PRRX| was highly expressed in GC cells. (B) PRRX| expression was substantially
RRX | transfected cells. (C) The proliferation ability of si-PRRXI transfected cells was dramatically

Western Blot. (H) The N-cadherin and vimentin expressions were substantially abated, and E-cadherin
adherin and vimentin expressions were markedly boosted, and E-cadherin was dramatically abated in sh-

was the case with the tumor size and mass after the execu-
tion of nude mice (P<0.05), suggesting that overexpressed
miR-330-3p can inhibit the tumors grow in vivo (Figure 6).

Discussion

Gastric cancer (GC) is a common malignancy of digestive
system, whose poor prognosis largely results from its incon-
spicuous symptoms and metastasis in early stage.'” In
recent years, miRNAs have been proved to act as tumor
suppressor genes or pro-oncogene, whose abnormal expres-
sion is closely germane to the genesis and progression of
tumors, and are thus generally considered as the target
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ical outcomes of patients.
found that miR-330-3p was
1Ssues, and that miR-330-3p could
of GC cells. The specific mechanism,

down-regd¥
inhibit the I8
however, has no®lucidated yet.

Therefore, the clinical significance and potential mole-
cular mechanism of miR-330-3p have been explored in the
current study. Firstly, it was revealed that miR-330-3p was
down-regulated in the serum and tissues of GC patients,
which was consistent with previous studies. What is more,
the decreased expression of miR-330-3p was found to be
related to tumor diameter, differentiation degree, TNM
staging and lymph node metastasis of GC patients when

MGC-803

god PRRX1: relative luciferase activity-dual luciferase reporter assay. (B) The

analyzing the clinical value of miR-330-3p. Moreover, the
AUC curve of miR-330-3p was more than 0.9, indicating
that miR-330-3p had a high diagnostic value for GC.
Based on the above findings, it was suggested that miR-
330-3p is strongly linked with the genesis and progression
of GC, so cell experiments were further carried out.

To begin with, the expression of miR-330-3p in GC
cell lines was determined to be markedly down-regulated
by GES in contrast with normal gastric mucosa cells,
which validated the results of the current study. Then,
the up-regulation and down-regulation of miR-330-3p in
MKN-45 and MGC-803 cells showed that the prolifera-
tion, invasion and migration ability of MKN-45 and MGC-
803 cells transfected with miR-330-3p-mimics were
remarkably suppressed, the N-cadherin and vimentin
expression of EMT-related proteins were substantially aba-
ted, while the expression of E-cadherin was markedly
boosted. However, the related expression of MKN-45
and MGC-803 cells after the transfection of miR-330-3p-
inhibitor was contrary to that of miR-330-3p-mimics trans-
fected ones, suggesting that miR-330-3p can be functioned
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tion and EMT. In ad
was found to be

However, how miR-330-3p affects
ion and EMT of GC cells remains

miR-330-3p
the biological
poorly understood.

The online target gene prediction website indicated that
there were binding targets between PRRX1 and miR-330-
3p. PRRX1 is a member of the homeostatic family, which
exerts a marked effect in transcriptional activation and
induction of downstream gene expression.'” It has been
reported that PRRX1, as one of the inducers of EMT, plays
an essential part in the EMT process of different tumors as
well as the invasion and metastasis of tumor cells.'® In the

P S —
MKN-45

vimentin

vimentin

B-Actin |

B-Actin

current study, PRRX1 was highly expressed in the serum
and tissues of patients with GC. Meanwhile, ROC curve
analysis revealed that PRRX1 had a high diagnostic value
for GC with the AUC of more than 0.9, and there was
a strong connection between PRRX1 and tumor diameter,
differentiation degree, TNM staging and lymph node
metastasis, suggesting that PRRXI1 may also be
a potential diagnostic target for GC. Subsequently, the
regulation of PRRX1 expression in MKN-45 and MGC-
803 cells demonstrated that silencing PRRX1 could inhibit
the EMT, proliferation, invasion and migration of GC
cells, but the opposite results were observed after the over-
expression of PRRX1. EMT has always been a hotspot in
the study of tumor discovery mechanism, and the occur-
rence of EMT can weaken the connection between cells
and promote their invasion and migration.'® Therefore, it
is speculated that silencing PRRX1 may inhibit the
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Figure 6 Effects of overexpressed miR-330-3p on tumor growth in nude m

In tumor tissues than that of the control group. (C) The tumor growth rate in the miR-
e tumors in the miR-330-3p-mimics group were markedly smaller than those in the miR-

NC group. (B) MiR-330-mimics group presented a higher ex
330-3p-mimics group was markedly slower than that in th
NC group. **Indicated P<0.05.

imultaneous underexpres-
1, suggesting that there
les between miR-330-3p and PRRXI.
Therefore, interrelation between miR-330-3p and
PRRX1 was fu

assay, which demonstrated that the overexpression of miR-

er assessed by dual-luciferase reporter

330-3p notably downregulated the luciferase activity of
pmirglo-PRRX1-3 ‘UT Wt, without effect on that of pmir-
glo-PRRX1-3" UTR Mut. Moreover, PRRX1 expression
was markedly reduced in miR-330-3p-mimics transfected
cells, while remarkably elevated in miR-330-3p-inhibitor-
transfected ones, indicating a targeted regulatory connec-
tion between miR-330-3p and PRRXI1. Through the

experiments mentioned above, it is preliminarily proved
that up-regulated miR-330-3p expression can inhibit the
PRRX1 expression, thus affecting the biological function
of GC cells. The specific pathway through which it is
regulated, however, remains unclear.

Previous studies believed that Wnt signaling pathway
remained to be one of the primary signaling pathways impli-
cated in EMT, as well as one of the essential pathways
involved in cell invasion and migration.”*' Some others**
found that PRRX1 could promote invasion, migration and
EMT of breast cancer cells by stimulating Wnt/B-catenin
signaling pathway in breast cancer cells. The Wnt/B-catenin
signaling pathway-related proteins in GC cells treated with
over-expressed and under-expressed of miR-330-3p and
PRRX1 were detected in the present study. It was found
that the PRRXI1, p-GSK-3B, p-catenin, cyclinDl,
N-cadherin and vimentin expressions were markedly abated,
while the expression of GSK-3p, p-p-catenin, E-cadherin
were significantly boosted in MKN-45 and MGC-803 cells
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transfected with the over-expressed miR-330-3p or under-
expressed PRRX1 and vise vista, suggesting that miR-330-
3p could inhibit the phosphorylation of GSK-3f protein by
regulating PRRX1 and promote the phosphorylation of p-
catenin to suppress the activation of Wnt/B-catenin signal
pathway, thus inhibiting the EMT of cells. Previous
reports> also revealed that the activation of Wnt/B-catenin
signaling pathway could enhance the proliferation and
invasion of GC cells. In addition, studies®® revealed that
miR-519d of different sizes could inhibit the activation of
Wnt/B-catenin signaling pathway in GC cells by targeting
Twistl to further inhibit the EMT of GC cells, which all
validate the findings in the current study. However, this
study also has some shortcomings. For example, due to the
small number of cases and the limited time of sample collec-
tion, the prognosis of patients cannot be further analyzed.
Besides, though there have been many reports on the
mechanism of miRNA in gastric cancer, its upstream and
downstream mechanism remains elusive, which is another
end in our future research. In the future experiments, we will
further increase the number of cases, expand the inclusion
time of cases and carry out more basic experiments, so as to
address the shortcomings of our study.

In conclusion, miR-330-3p can affect the invasi
migration and EMT of GC cells by targeting PRRX
mediated Wnt/B-catenin signaling pathway, dalaich is
expected to be a clinical target for the
treatment of GC.
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