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Purpose: LncRNAs are important regulators in cancers. In this study, we investigated the
role of IncRNA PCAT18 in gastric cancer (GC).

Patients and Methods: The level of PCAT18 in GC tissues and cells was determined by
gqRT-PCR. The cellular behaviors of GC cells with knockdown or overexpression of PCAT18
were respectively detected by CCK-8 assays, colony formation assays, flow cytometry and
Western blot. A GC mice model was established by subcutaneous injection of MGC-803 and
HGC-27 cells with the knockdown or overexpression of PCAT18. The tumor size and weight
were measured, and IHC was performed to determine ki-67 level. Predicted by bioinfor-
matics software and confirmed by dual-luciferase reporter assay, PCAT18 was involved in
miR-107/PTEN axis, thus, the expression of and relationship among PCAT18, miR-107 and
PTEN pathway were explored in clinical cases and GC cell lines. Rescue assay was
performed in GC cells by co-transfection with miR-107 mimic or PCAT18. The PTEN/
PI3K/AKT pathway was then detected by Western blot.

Results: PCAT18 was down-regulated in GC tissues and cells, and it had a significant
diagnostic value for GC. The expression of PCAT18 was highly associated with tumor size,
and PCAT18 was found to inhibit GC growth in vitro and in vivo. It was also found that
PCAT18 was involved in PTEN/PI3K/AKT signaling pathway through targeting miR-107.
Conclusion: PCAT18 inhibits the progression of GC via miR-107/PTEN/PI3K/AKT signal-
ing pathway. Additionally, PCAT18 is possibly a promising target for treatment of GC.
Keywords: gastric cancer, PCAT18, miR-107, PI3K/AKT signaling pathway

Introduction

Gastric cancer (GC) is a leading cause of cancer-related death worldwide.
According to the cancer statistics provided by SEER (Surveillance, Epidemiology,
and Results Program) from 2009 to 2015. GC has a poor 5-year survival rate, and
the incidence of GC is the third highest in males and the fourth highest in females in
China.' Multiple factors, such as genetic, epigenetic and environmental risk factors,
Helicobacter pylori (Helicobacter pylori) infection, diet, lifestyle, all lead to the
occurrence and development of GC.>* GC is difficult to be diagnosed at early stage,
due to the lack of evident clinical symptoms and diagnostic biomarkers.*

Long non-coding RNAs (IncRNAs) are non-protein coding transcripts longer
than 200 nucleotides.”® Increasing evidence revealed that IncRNAs are involved in
a series of biological processes in GC, such as tumorigenesis,® proliferation,’
metastasis,® chemoresistance and prognosis.” However, the role of IncRNAs in
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GC has not been comprehensively studied. Prostate can-
cer-associated transcript 18 (PCATI18) is a less reported
IncRNA, however, current researches on PCAT18 showed
that the roles of PCAT18 vary in different cancers, for
example, in metastatic prostate cancer, PCAT18 silencing
inhibits cell migration and invasion,'® moreover, PCAT18
is considered as a tumor suppressor in the development of
gastric tumors.'" Up to now, the molecular mechanism of
PCAT18 in cancers, especially in GC, remains unclear,
therefore, the current study aims to explore the role of
PCAT18 in the progression of GC.

LncRNAs regulate critical pathways through competi-
tively binding to microRNAs (miRNAs).'> MiRNAs are
short nucleotides and are involved in regulating post-
transcriptional gene expression level by miRNA-mRNA
interaction. Previous studies showed that miR-107 could
be used as a candidate biomarker, as its expression level is
up-regulated at the early stage of GC." In addition, the
down-regulation of miR-107 inhibits GC cell growth, pro-
motes cell cycle arrest and apoptosis through regulating
PTEN.'* MiR-107 also induces GC cell growth by target-
ing FOXO1."> However, the role of miR-107 reported in
GC researches still remains controversial, for example,
one study also reported that miR-107 inversely inhibits
GC progress by targeting PI3K/AKT pathway, and there-
fore functions as a tumor suppressor.'®

In this study, we aim to investigate the functions of
IncRNA PCAT18 and the possible mechanisms in GC,
hoping to find a potential drug target for GC treatment.

Methods
GC Samples Collection

Sixty GC tissues and adjacent normal tissues were col-
lected from GC patients who received resection surgeries
at the Jiaozuo People’s hospital of Henan Province from
May 2017 to May 2018. This study was approved by the
Ethics Committee of Jiaozuo People’s Hospital of Henan
Province, and all patients participated in our research
signed the informed consent. The tissue samples were
maintained in RNAlater (AM7020, ThermoFisher, USA)
at —80°C. The clinical characteristics of GC patients were
shown in Table 1.

Cell Culture

Human normal gastric epithelial cell line (GES-1,
CBP60512) and human GC cell lines (AGS (CBP60476),
MGC-803 (CBP60485), NCI-N87 (CBP60491), and HGC-

Table | The Relationship Between PCAT I8 Expression Level in
Cancer Tissues and Clinical Pathological Factors of Patients with
Gastric cancer

Parameters Cases PCATI8 x2 P Value
n
®) High Low
(n=25) | (n=35)
Age (years) 0.002 0.965
<60 29 12 17
260 31 13 18
Gender 0.031 0.861
Male 32 13 19
Female 28 12 16
Site of primary 0.429 0.807
tumor
Gastric cardia 10 4 6
Antrum 12 6 6
Stomach 38 ) 23
Tumor size (cm) 14.343 | 0.000
<5 26 18 8
25 34 7 27
Histological grade
1,2 40 18 22 0.549 0.459
34 20 7 13
Lymph node status 0.571 0.450
NO 45 20 25
2N| 15 5 10
Smoking status 0.433 0.511
Ever 27 10 17
Never 33 15 18

27 (CBP60480)) were purchased from Cobioer Co., Ltd.
The cells were cultured in RPMI1640 (61870044,
ThermoFisher, USA) supplemented with 10% FBS
(16140071, ThermoFisher, USA), 1% penicillin/strepto-
mycin (15070063, ThermoFisher, USA) at 37°C in 5%
CO..

RNA lIsolation and qRT-PCR
Total RNAs from tissues and cells were extracted using
Qiagen RNeasy Plus Mini Kit (74134, Qiagen, Germany)
according to the instructions. QRT-PCR assays were per-
formed using 10 pL SYBR®™ Green PCR Master Mix
(4312704, ABI, USA) on Bio-Rad CFX 96 Touch Real-
Time PCR Detection System (1855196, Bio-Rad, China).
One step miRNA RT kit (D1801, HaiGene, China) was
used for reverse- transcription. Forward primer sequence 5'-
AGGAGACAGGCCCCAGATTT-3' and reverse primer
5-TGAAGTGCTGGGACAACGTA-3’

sequence were
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used for PCATI1S8, while forward primer sequence 5'-
TGGATTCGACTTAGACTTGACCT-3' and reverse primer
sequence 5'-GGTGGGTTATGGTCTTCAAAAGG-3' were
used for PTEN. Forward primer sequence 5'-
AAGGTGAAGGTCGGAGTCAAC-3'" and reverse primer
sequence 5'- GGGGTCATTGATGGCAACAATA-3" were
used for GAPDH. HaiGene SYBR Green miRNA qRT-
PCR kit (AP01390, HaiGene, China) and HaiGene SYBR
Green miRNA gRT-PCR kit (AP02055, HaiGene, China)
were used to respectively determine the expressions of miR-
107 and U6. U6 snRNA served an internal control.
Parameters were set as follows: 95°C for 5 min, 40 cycles
of denaturation at 95°C for 15 s, annealing at 60°C for 30s,
and extension at 70°C for 10s. The relative expression level

was determined by 24T,

Cell Transfection

PcDNA3.1 and pcDNA3.1-PCAT18 were purchased
from GenePharma Corporation, China. SiPCATI18
(siB160229100822-1-5), negative control siRNA
(siN0000001-1-5), miR-107 mimic (miR10000104-1-5)
and negative control mimic (miR1190315051351) were
purchased from Ribobio Corporation, China. GC cells
were grown in 6-well plates to 80% confluence. The
plasmid, siRNA or mimic was transfected into the cells
by using lipofectamine 2000 (11,668,019, Invitrogen,
USA). After 4-6 h of incubation at 37°C, the medium
was replaced by fresh RPMI1640 medium containing
10% FBS. After incubation for 48 h at 37°C, the cells
were harvested for further analysis.

CCK-8 Assay

Cell Counting Kit-8 (70-CCK801, MultiSciences, China)
was used to determine the cell viability. Briefly, the GC
cells (5 x10° per) were grown into a 96-well plate after the
transfection. Next, 10 pL. CCK-8 solution was added into
each well and held for 24h, 48h and 72h at 37°C, respec-
tively. The absorbance value was detected at the wave-
length of 490nm by a microplate reader (PLUS 384,
Molecular Devices, USA).

Colony Formation Assay

The cells (5 x 10 per well) were seeded in 6-well plates
and incubated at 37°C for 14 days. The cells were then
fixed by methanol and stained by 0.1% crystal violet (548-
62-9, Aladdin, China) for 10min. Cell clones were
observed under a microscope (TS100, Nikon, Japan).

Cell Apoptosis and Cell Cycle
Cell apoptosis detected using Annexin-V kit (70-AP101
-100-AVF, MultiSciences, China). The cells were trypsi-
nized at 37°C for 1min, then centrifuged at 450xg, 4°C for
5 min and washed by cold PBS and resuspended in 300uL
binding buffer. After that, 5 uL. Annexin-V-FITC solution
was added into the cells and incubated at room tempera-
ture for 15 min away from light. 5 L. PI (BG-60910-00-
200, Biogems, PeproTech, USA) was added to stain the
cells for 5 min at room temperature. Finally, 200pL bind-
ing buffer was added, and cell apoptosis was determined
using FACSCalibur (342973, BD
Biosciences, USA). The apoptosis rate was determined
by using BD FACSCanto™ system software v2.4
(646602, BD Biosciences, USA).

For detection of cell cycle, the cell were collected as
described above, and fixed by 16% formaldehyde (1081-
15-8, Aladdin, China) for 15min at room temperature and

flow cytometer

stained by PI (50 pg/mL). Cell cycle was measured and
analyzed as described above.

Western Blot Analysis

The cells were washed by PBS twice and treated by RIPA
protein extraction reagent (89901, Thermo Scientific, USA)
at 4°C for 15 min. Then, the proteins were collected by
centrifuging at 1000 xg, 4°C for 30 min. After denaturation
at 100°C for 5 min, the proteins were mixed with loading
buffer and separated on SDS/PAGE gels, then transferred
onto a Polyvinylidene Fluoride membrane (LC2002,
Invitrogen, Thermofisher, USA). The membrane was first
sealed by non-fat milk (5%, PA201-01, BioMed, China) for
2 h at room temperature, and then incubated with primary
antibodies (Anti-cyclinD1 (1:1000, ab134175, Abcam, UK),
Anti-P27 KIP 1 (1:1000, ab32034, Abcam, UK), Anti-
Caspase-3 (1:1000, ab13847, Abcam, UK), Anti-PTEN
(1:1000, 9552, CST, USA), Anti-p-PI3K (1:1000, 4228,
CST, USA), Anti-PI3K (1:1000, 4292, CST, USA), Anti-
p-AKT (1:1000, 9271, CST, USA), Anti-AKT (1:1000,
9272, CST, USA), Anti-GAPDH (1:5000, ab8245, CST,
USA)) at 4°C overnight. Next, the primary antibodies were
removed by cold TBST, and HRP-linked anti-rabbit IgG
antibody (1: 5000, 7074, Cell Signaling Technology, USA)
was added to incubate with the membrane for 2 h at room
temperature. The bound antibodies were detected using
SignalFire™ ECL reagent (6883, Cell Signaling
Technology, USA) and ImageQuant ECL Imager (28-9605-
63, GE Healthcare, USA). GAPDH served as a control.
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Dual-Luciferase Reporter Assay
The starBase (http://starbase.sysu.edu.cn/) and Targetscan7.2

(http://www.targetscan.org/vert 72/) were used to predict the
interaction between PCAT18 and miRNA, and the interac-
tion between miR-107 and its target mRNA, respectively, the

results were further confirmed by dual-luciferase reporter
assay. Briefly, the cells (5x10* cells/well) were seeded in 24-
well plates and co-transfected with pmirGLO-PCAT18-WT
and miR-107 mimic, or pmirGLO-PCAT18-MUT reporter
and miR-107 mimic, with the cells transfected with reporter
plasmid only (blank) served as control. After 48h of incuba-
tion, dual-luciferase assay system (E1910, Promega, USA)
(11300010, Berthold,
Germany) were used to determine the luciferase activity.

and Microplate Luminometer
The firefly luciferase activity was normalized against renilla
luciferase activity and shown as mean + SD.

Xenograft Assay

BALB/c Nude mice (4 weeks old) were obtained from
Vitalriver, Co., Itd., China. The cells (107 cells) transfected
with pcDNA PCATI1S8. siPCATI18, control plasmid or
siRNA were resuspended in PBS/Matrigel mixture and
then subcutaneously injected into the ventral side of the
mice (with 3 mice in each group). To maintain the stability
of the siRNA gene in mice, injections were given every
four days for six times. The tumor volume was measured
at day 0, 5, 10, 15, 20 and 25 after the injection. Finally,
the mice were sacrificed and the tumors were isolated,
weighted and stained with immunohistochemistry.
Animal experiments were approved by the Institutional
Animal Care and Use Committee of Jiaozuo People’s
Hospital of Henan Province. All animal experiments
were performed in accordance with the guidelines of the

China Council on Animal Care and Use.

Immunohistochemistry

The tumors were fixed in 4% paraformaldehyde solution
(30525-89-4, Aladdin, China) for 48 h at room tempera-
ture, embedded in paraffin and then sectioned into 4 pm
thick. Slides were deparaffinized in a series of xylene
(1330-20-7, Aladdin, China) and graded alcohols. After
that, the sections were heated in citrate buffer (10mM, pH
6.0) in sub-boiling temperature for 10 min for antigen
retrieval. Next, the sections were incubated with primary
antibody (Ki-67, AF1738, 1:400, Beyotime, China), which
was diluted in immunol staining blocking buffer (P0102,
Beyotime, China) for 2h at 4°C. After that, the sections

were washed by wash buffer (P0106, Beyotime, China) for
15min twice at room temperature and incubated with
SignalStain® Boost IHC Detection Reagents (HRP,
8114S, CST, China) at room temperature for 30min.
Then, the slices were observed under an ECLIPSE Ti2
microscope (Ti2-U, Nikon, Japan).

Data Analysis

Statistical analysis was performed using Graphad Prism 6.
The significant differences among groups were analyzed
by student’s f-test or one-way ANOVA followed by
Tukey’s post-hoc test. Spearman correlation analyses
between miR-107 and PCAT18 or PTEN expression levels
were performed. P< 0.05 was considered as statistically
significant.

Results
PCAT I8 Was Down-Regulated in GC

Tissues and Cells

The expression of IncRNA PCAT18 in GC and adjacent
normal tissues was determined by gqRT-PCR, and we found
that the level of PCAT18 was significantly down-regulated
in GC tissues (Figure 1A, P<0.001). Receiver Operating
Characteristic (ROC) curve analysis was performed to
evaluate the diagnostic value of IncRNA PCAT18 in GC
tissues, and the area under the curve was 0.876 (95%
confidence interval, 0.804-0.929; standard error,
0.02503) (Figure 1B). In addition, the expression of
PCAT18 was significantly associated with tumor size
(Table 1). Next, the expression level of PCAT18 in GC
cell lines was detected, and the data showed that PCAT18
was down-regulated in GC cells (Figure 1C, P<0.001), and
that the level of PCAT18 was relatively the highest in
HGC-27 cells but lower in NCI-N87 and MGC-803 cell
lines. Thus, the three cell lines were used for further
experiments.

PCAT |18 Regulated Cell Growth,
Apoptosis and Cell Cycle of GC Cells

HGC-27 cells were successfully transfected with
siPCAT18, while NCI-N87 and MGC-803 cells were
transfected with overexpressed plasmid of PCAT18
(Figure 1D-F). CCK-8 assays were performed to detect
the cell viability, and results showed that knockdown of
PCAT18 increased cell viability, while the overexpression
of PCATI18 produced the opposite effect (Figure 1G-I,
P<0.001). We found that cell colony formation ability
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Figure | PCAT I8 was down-regulated in GC tissues and cells and it inhibited cell growth of GC cells. (A) The level of PCATI8 in GC and adjacent normal tissues was
determined by qRT-PCR. n= 60. **P<0.001 vs. Normal. GC: Gastric Cancer. Normal: adjacent normal tissues. (B) ROC curve for the prediction of GC based on PCAT 18
expression level, the AUC was 0.876 (95% Cl 0.804-0.929). (C) The level of PCAT 18 in normal gastric epithelial cells and GC cell lines was measured by qRT-PCR. *¥P<0.00|
vs. GSEI. (D,E) The efficiency of the knockdown (D) or overexpression (E and F) of PCAT 8 in GC cells was measured by qRT-PCR. **P<0.001 vs. siNC or NC. (G-I) The
cell viabilities of GC cells after transfection for 24h, 48h and 72h were determined by CCK-8 assays. **P<0.001 vs. siNC or NC. (J-L) The cell growth abilities of GC cells
were determined by colony formation assays. **P<0.001 vs. siNC or NC.

Abbreviation: ROC curve, receiver operating characteristic curve.
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Figure 2 The effects of knockdown or overexpression of PCAT 18 on cell apop-
tosis and cell cycle. (A-F) The cell apoptosis (A—C) and cell cycle (D-F) of GC
cells were measured by flow cytometry. *¥P<0.001 vs. siNC or NC.

was promoted by siPCAT18 but decreased by overex-
pressed PCAT18 (Figure 1J-L, P<0.001). Furthermore,
flow cytometry results showed that siPCAT18 decreased

cell apoptosis rate, reduced the number of cells in GO/G1
phase, but increased those in S phase, however, overex-
pressed PCAT18 increased cell apoptosis rate, number of
cells in GO/G1 phase but decrease those in S phase
(Figure 2A-F, P<0.001). The levels of cell cycle-related
proteins, cyclinD1, P27, cell apoptosis-associated protein,
Caspase-3 were determined by Western blot, as the levels
of cyclinD1 was up-regulated by siPCAT18, while P27
and Caspase-3 levels were down-regulated by siPCAT18
in HGC-27 cells (Figure 3A, P<0.001), the results from
Western blot were consistent with the data from flow
cytometry. The opposite results were found in NCI-N87
and MGC-803 cells (Figure 3B and C, P<0.001).

PCAT I8 Regulated GC Cell Growth

in vivo

We explored the effect of PCAT18 on GC growth in vivo.
A nude mice model of GC was constructed by subcuta-
neously injecting the GC cells into mice. Before the injec-
tion, MGC-803 cells were transfected with
pcDNA-PCAT18 and control plasmid, while HGC-27
cells were transfected with siPCAT18 and control mimic.
The tumors were monitored every 5 days after the injec-
tion. We observed that the tumors formed in the pcDNA-
PCATI18 transfection group had smaller tumor sizes and
lighter ~weights than those in control group
(Figure 4A and C, P<0.001), while the tumors in the
siPCAT18 transfection group had larger tumor sizes and
heavier weights than those in control group (Figure 4B and
D, P<0.001). Immunohistochemical staining of ki-67
further confirmed that ki-67 was down-regulated in
pcDNA-PCAT18-treated group (Figure 4E, P<0.001), but
was up-regulated in siPCAT18-treated group (Figure 4F,
P<0.001). These data indicated that PCAT18 might act as
a tumor suppressor gene to suppress GC cell growth.

PCAT I8 Targeted and Regulated miR-107
in GC

A potential binding site between miR-107 and PCAT18
was predicted by starBase (Figure 5SA). QRT-PCR results
showed that the level of miR-107 was up-regulated by
siPCAT18 in HGC-27 cells but was down-regulated by
overexpressed PCAT18 in NCI-N87 and MGC-803 cells
(Figure 5B-D, P<0.001). In order to further confirm the
relationship between PCAT18 and miR-107, miR-107
mimic and inhibitor were respectively transfected into
NCI-N87 and MGC-803 cells (Figure SE and F,
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Figure 3 The cell cycle and apoptosis-associated protein levels were regulated by PCAT18. (A-C) The levels of cyclinD|, P27, Caspase-3 in GC cells were measured by

Western blot. **P<0.001 vs. siNC or NC.

P<0.001). The results of dual-luciferase reporter assays
showed that miR-107 mimic decreased the luciferase

activity in GC cells after transfection with the PCAT18-
WT reporter plasmid (Figure 5G and H, P<0.001). QRT-
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PCR showed that the expression level of miR-107 in GC
significantly =~ up-regulated (Figure 5I,
P<0.001). Correlation analysis also showed that miR-107
expression was negatively correlated with PCATI18 (r=
—0.4703, P=0.0001, Figure 5J). The up-regulation of
miR-107 in GC cell lines was further confirmed by qRT-
PCR (Figure 5K, P<0.001).

tissues was

MiR-107 Mimic Rescued Suppressive

Effects Induced by PCAT 18 on GC Cells
MiR-107 mimics were co-transfected with PCAT18 in GC
cells to further confirm the mutual regulation between
PCAT18 and miR-107. We found that co-transfection
with PCATI18 and miR-107 mimic could reverse the
reduced cell viability, colony formation ability, the
increase of cell apoptosis and arrest of GO/G1 cell cycle
caused by overexpression of PCATI18 (Figures 6A-F
and 7A, B, P<0.001). The cell cycle-associated protein
cyclinD1 was reduced by PCAT18 overexpression, while
the expression of P27KIP1 (cyclin-dependent kinase inhi-
bitor 1B) and Caspase-3 was increased by PCAT18 over-
expression. However, these effects on cell cycle and
apoptosis-associated protein expressions could be reversed
by miR-107 mimic (Figure 7C and D, P<0.001).

PCAT I8 Regulated the Cell Viability of
GC Cells via miR-107/PTEN/PI3K/AKT
Signaling Pathway

Targetscan predicted that miR-107 had a binding site on
the position 1082—-1089 of PTEN 3'UTR (Figure 8A). The
level of PTEN was negatively regulated by miR-107 in
NCI-N87 and MGC-803 cells (Figure 8B and C, P<0.001).
QRT-PCR also showed that the level of PTEN in GC was
down-regulated compared with adjacent normal tissues
(Figure 8D, P<0.001), and we also found that the mRNA
level of PTEN was negatively correlated with miR-107
(Figure 8E, Pearson » = —0.6022, P < 0.0001), suggesting
that PTEN might be a target gene for miR-107 in GC.
Therefore, the effect of PCAT18/miR-107 axis on PI3K/
AKT pathway was measured by transfection with
PCAT18, miR-107, or co-transfection with PCAT18 and
miR-107. Western blot results showed that the overexpres-
sion of PCAT18 down-regulated the level of phosphory-
lated-PI3K, which could be reversed by miR-107 mimic.
However, the down-regulation of phosphorylated-AKT
caused by overexpression of PCAT18 could be partly
reversed by miR-107 mimic, and no changes were

observed at the protein levels of PI3K, AKT (Figure 8F—
G). Additionally, the expression ratio of p-PI3K to PI3K
was also decreased by overexpression of PCAT18, which,
however, can be blocked by miR-107 mimic, while the
decreased ratio of p-AKT to AKT could be partly reversed
by miR-107 mimic (Figure 8H).

Discussion

GC is a leading cause of cancer mortality. Evidence showed
that IncRNAs play critical roles in multiple diseases, includ-
ing in cancer progression.'” Though many long non-coding
RNAs (ncRNAs) have been identified in cancer,'®' the role
and functions of most IncRNAs are not fully understood. In
this study, IncRNA PCAT18 was down-regulated in GC and
overexpression of PCAT 18 inhibited GC cells growth in vitro
and in vivo. The mechanism analysis results further found
that PCAT18 was involved in PTEN/PI3K/AKT signaling
pathway through targeting miR-107. To the best of our
knowledge, our research was the first to report the molecular
mechanism of PCAT18 in cancer.

PCAT18 is a prostate cancer-associated IncRNA, how-
ever, its molecular mechanism still remains unknown. In
this study, we found that PCAT18 was down-regulated in
GC and has a diagnostic value for GC, and such a finding
was consistent with a previous study on GC."
Furthermore, PCAT18 was confirmed to regulate GC cell
growth and cell apoptosis in vitro and tumor growth
in vivo. Interestingly, the role of PCAT18 in metastatic
prostate cancer is different from that in GC. A study
reported that IncRNA HI19 plays critical roles in EMT
and MET by sponging different miRNAs.*® Thus, we
speculated that the participation of PCAT18 in different
pathways could explain these controversial results.

LncRNA, as a ceRNAs, regulates miRNA and its
related pathways. For example, IncRNA NORAD promotes
the growth of GC cells via modulating the miR-608/
FOXO06 pathway.?' In GC, IncRNA HOTAIR regulates
HER2 by sponging miR-331-3p.** In our current study,
PCATI18 could function as miRNA sponge that directly
interacts with miR-107, according to dual-luciferase repor-
ter assay. Furthermore, data indicated that PCAT18 interacts
with miR-107 to regulate the progress of GC. Though the
role of miR-107 is controversial in GC, our study proved
that miR-107 was up-regulated in GC and was negatively
correlated with the expression of PCAT18. Multiple
miRNAs has been found to regulate PTEN/PI3K/Akt path-
way in GC,* similar to a previous study, our further data
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Figure 6 PCAT 18 regulated cell viability, colony formation ability, and cell apoptosis by sponging miR-107 in GC cells. (A,B) The cell viabilities of GC cells after transfection
for 24, 48and 72 h were determined by CCK-8 assays. **P<0.001 vs. NC+MC. *P<0.001 vs. PCAT 18+MC. ""P<0.001 vs. NC+mimic. (C,D) The cell growth of GC cells was
determined by colony formation assays. ¥P<0.001 vs. NC+MC. *P<0.001 vs. PCAT I8+MC. *'P<0.001 vs. NC+mimic. (E,F) The cell apoptosis of GC cells was measured by
flow cytometry. *P<0.05 and *P<0.001 vs. NC+MC. #P<0.001 vs. PCAT18+MC. ""P<0.001 vs. NC+mimic.
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Figure 7 PCAT 18 regulated cell cycle and cell cycle/apoptosis-associated proteins expressions by sponging miR-107 in GC cells. (A,B) The cell cycles of GC cells were
measured by flow cytometry. ¥P<0.001 vs. NC+MC. #P<0.001 vs. PCAT I8+MC. ""P<0.001 vs. NC+mimic. (C,D) The levels of cyclinD1, P27, Caspase-3 in GC cells were

measured by Western blot. *P<0.001 vs. NC+MC. #P<0.001 vs. PCAT I8+MC. ""P<0.001 vs. NC+mimic.

indicated that PCAT18 regulated GC growth via modulating
PI3K/AKT signaling pathway through sponging miR-107.

The phosphatidylinositol 3-kinase (PI3K)/protein kinase
B (AKT) signaling promotes cell growth and survival. The
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activated PI3K  phosphorylates
4,5-bisphosphate (PIP2) to form phosphatidylinositol-
3,4,5-trisphosphate (PIP3). Akt is the downstream of PIP3,
in which Akt is phosphorylated and stimulated by other

phosphatidylinositol-

kinases. PTEN (phosphatase and tensin homolog) primarily

dephosphorylates  phosphatidylinositol-3,4,5-trisphosphate

(PIP3) and is a negative regulator of PI3K/AKT signaling.

The PTEN/PI3K/AKT axis is a crucial signaling pathway in

24-2
7 and molecules

28,29

various of tumor biological processes,
targeting PI3K pathway is widely used in GC therapies.
PIK3CA and PTEN mutations are common events in genetic
mutations in cancer progression.’® > Previous study indicates
that PIK3CA mutations are closely associated with survival
time of patients with glioblastoma.>® PTEN loss is associated
with resistance to trastuzumab-based therapy.®®> Therefore,
further understanding of the PTEN/PI3K/AKT pathways and
their upstream signaling in GC is helpful in finding effective
targets for GC therapies. Accumulating evidence indicates that
IncRNAs participate in PI3K/AKT signaling pathway and
thereby regulate tumor growth. For example, a study showed
that LOC101928316 regulates the progression of GC via
modulating PI3K-Akt-mTOR signaling pathway.** A novel
IncRNA TUBAA4B can inhibit GC growth through regulating
miR-214/miR-216a/b-PTEN axis.”> Research also reported
that IncRNA SEMA3B-ASI1 regulates the proliferation of
hepatocellular carcinoma cells by regulating miR-718/PETN
axis.*® In this study, a PCAT18/miR-107/PI3K/PTEN/AKT
signaling axis was found in GC, and we showed that
PCATIS is a new target associated with PTEN/PI3K/AKT
pathway and could be explored to be used in GC treatment.

Conclusion

In conclusion, PCAT18 is a tumor suppressor gene in GC.
Additionally, PCAT18 might regulate the PTEN/PI3K/
AKT sgnalling pathway through sponging miR-107, and
thereby regulating tumor growth. Therefore, PCAT18
could be potentially used as a therapeutic target for treat-
ment of GC.
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