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Long noncoding RNA MAFG-AS1 facilitates bladder cancer
tumorigenesis via regulation of miR-143-3p/SERPINE1 axis
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Background: Numerous studies have shown that long noncoding RNAs (IncRNAs) act as key regulators
of bladder cancer progression. While IncRNA MAFG-AS1 has been confirmed as an oncogenic molecule in
various cancers and tumorigenesis, in present study, we investigated its function and role in the tumorigenesis
of bladder cancer.

Methods: The expression of MAFG-AS1, miR-143-3p and SERPINEI in bladder cancer tissues was
detected by qRT-PCR methods. The relationship between MAFG-AS1 expression and clinicopathologic
characteristics of bladder cancer was analyzed. The effects of MAFG-AS1 depletion on cell proliferation,
migration, invasion and apoptosis were investigated. The binding relationship of MAFG-AS1, miR-143-3p
and SERPINE1 was examined by luciferase reporter analysis and RNA immunoprecipitation (RIP) assay.
Results: MAFG-AS1 was upregulated in bladder cancer tissues and cell lines. High MAFG-AS] expression
was associated with bladder cancer histological grade, TNM stage and lymph node metastasis, and patients
with high expression showed poor overall survival. Cell function experiments showed that MAFG-AS1
silencing markedly suppressed bladder cancer cell proliferation, migration, invasion and increased cell
apoptosis. Moreover, our results demonstrated that MAFG-AS1 functioned as a competing endogenous
RNA for miR-143-3p to modulate SERPINEI levels. Further analysis showed that miR-143-3p inhibition or
SERPINEI overexpression alleviated the suppressive effects of MAFG-AS1 silencing on malignant features.
Conclusions: Our findings indicated that MAFG-AS] facilitates tumorigenesis via regulation of the
miR-143-3p/SERPINEI axis and also provides a novel insight into tumorigenesis and identify a promising

therapeutic target for bladder cancer.
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Introduction

Bladder cancer is the ninth most common carcinoma
worldwide, with more than 430,000 patients diagnosed
with each year (1). Transitional cell carcinoma is the main
histological type, accounting for over 90% of bladder cancer
cases. For early and mid-stage bladder cancer patients,

surgery is the optimal treatment is suitable, frustratingly, it
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is prone to relapse. For patient with metastases, palliative
treatments such as radiotherapy and chemotherapy are
the most common treatment strategy (2). Although the
diagnosis and treatment of bladder cancer have been
made significant advances, the 5-year survival for invasive
patients are only 50%, furthermore, the recurrence rate of
bladder cancer is 15-90% within 5 years (2,3). Therefore,
understanding the molecular mechanisms of bladder cancer
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progression will help to identify possible targets for cancer
therapy.

Long noncoding RNAs (IncRNAs) are transcripts
that are >200 nucleotides long (4). Although they do
not code proteins, they can regulate gene expression at
the transcriptional and post-transcriptional levels and
epigenetic modifications (5). An increasing number of
studies have demonstrated that IncRINAs participate in the
tumorigenesis and progression of numerous cancers, which
been the focus of anti-tumour therapy (6-8). For example,
IncRNA LNMAT' contributes to lymphatic metastasis
by epigenetic activation of CCL2 in bladder cancer (9).
Chen et al. (10) reported that IncRNA OXCT1-ASI acts
as an miR-455-5p sponge to inhibit its binding to JAKI,
leading to elevated JAK1 expression and enhanced bladder
cancer aggressiveness. Dai e a/. (11) demonstrated that Inc-
MUC20-9 impeded bladder cancer cell growth, migration
and invasion via suppression of ROCK1. However, the
functions and underlying mechanisms of IncRNAs in
bladder cancer progression remain unclear.

Aberrant expression of the novel IncRNA MAFG
antisense RNA 1 (MAFG-AS1) was recently identified
in a variety of cancers and facilitated cancer progression
(12-16). However, its role and underlying mechanisms
remain unclear in bladder cancer. Basing on the TCGA
database analysis, MAFG-AS1 was found upregulation in
bladder cancer tissues, more importantly, patients with high
expression of MAFG-AS1 showed poor overall survival. It
implied that MAFG-AS1 play an importance role in bladder
cancer.

In present research, we demonstrated that MAFG-
AS1 promotes bladder cancer cell proliferation, migration
and invasion via competitive inhibition of miR-143-3p
and elevation of SERPINT levels. Our findings provide a
novel insight into tumorigenesis and reveal a promising
therapeutic target for bladder cancer.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-1971).

Methods
Clinic samples

A total of 52 pairs of bladder cancer tissue samples and
corresponding adjacent normal tissues were obtained from
Xiangya Hospital, Central South University from Oct 2018
to Oct 2019. All patients enrolled in this research didn’t
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receive any preoperative therapy. This study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013) and approved by the institutional ethics committee
of Xiangya Hospital, Central South University (approval
No. 2019032542). Informed consent has been signed by
all patients before specimen collection. The pathological
features were acquired from patients’ medical records.
Specimen were fast frozen in liquid nitrogen and kept at
-80 °C.

Cell culture and transfection

Human bladder cancer cell lines (J82, 5637, UM-UC-3
and T24) and normal cell SV-HUC-1 were obtained
from COBIOER (Nanjing, China). J82 and UM-UC-3
were maintained in Minimum Eagle’s medium containing
10% FBS. 5637 and T24 were maintained in RPMI1640
supplemented with 10% FBS. SV-HUC-1 were cultured in
F-12K medium containing 10% FBS.

SiRNAs targeting the IncRNA MAFG-AS1 sequences
were purchased from GenePharma (Shanghai, China).
The sequences information as shown in 7able 1. Scramble
oligonucleotides were used as a negative control. MiR-143-
3p mimics and inhibitor were obtained from GeneCopoeia
(Guangzhou, China). SERPINE1 ¢cDNA ORF plasmid was
purchased from Sino Biological (Beijing, China). Cells were
transfected by Lipofectamine 2000 (Thermo Fisher, USA)
following the manufacturers’ instructions. Forty-eight h
later, cells were collected for subsequent experiments.

qRT-PCR assay

RNA isolation was performed using TRIzol reagent
(Thermo Fisher, USA). cDNA was synthesized using the
GoScript™ Kit (Promega, USA) following the product’s
instructions. qRT-PCR analysis was conducted on
LightCycler480 system (Roche, Germany). GAPDH and
U6 used as internal control for normalizing. Each reaction

was conducted in triplicate. The primer sequences were
listed in Table 1.

MTT and colony formation assay

For cell proliferation analysis, approximately 5x10’ cells
were grown in 96-well plates and maintained for 24 h.
Then, each well was added 20 pL MT'T solution and
maintained at 37 °C for 4 h. After removing the supernatant,
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Table 1 The sequences of siRNAs and qRT-PCR primers

Name Sequence

siRNAs
MAFG-AS1 siRNA-1 GGGCAAUUCCAACCAAGAAAC

MAFG-AS1 siRNA-2 GCUGCAGUGAGCUGUGAUCAU

Scramble siRNA UUCUCCGAACGUGUCACGU
gRT-PCR

MAFG-AS1 forward GGGACGGAGACAAATGACGG

MAFG-AS1 reverse GCAGGCTCCCTGACACGTA

SERPINE1 forward GAGGATGAAAGAAACAGCCAGCT

SERPINE1 reverse CCCGCTATGAAATTAGATTCACGT
GAPDH forward ACACCCACTCCTCCACCTTT

GAPDH reverse TTACTCCTTGGAGGCCATGT

each well was replenished by 150 pL. DMSO and maintained
at 37 °C for 10 min. Finally, the absorbance was examined at
570 nm with a microplate reader (Molecular Devices, USA).

For colony formation experiment, 1x10" cells were
seeded into a 35 mm dish and maintained for two weeks.
Next, cells were fixed with 4% paraformaldehyde (PFA) and
stained by 0.01% crystal violet dye.

Wound bealing and invasion assay

For wound healing experiment, cells were cultured in a 12-
well plate for 24 h to reach nearly 90% confluence. Cell
wounds were scratched using a sterile pipette tip. Then,
cells were washed by PBS 3 times and cultured with serum-
free medium. The wound was photographed at 0 and 24 h.
For invasion assay, 1x10’ cells suspended in serum-free
medium were added into the upper chamber coated with
Matrigel (Corning, USA), while medium containing 20%
FBS was added into the lower chambers. After maintaining
at 37 °C for 24 h, the non-invading cells were cleaned by
cotton swabs, and the invasive cells were fixed by 4% PFA
and stained in 0.1% crystal violet for 15 min. Finally, the
invasive cells were captured under the microscope (Nikon,

Japan).
Cell apoptosis assay

Cells were collected and centrifuged at 2,000 rpm for 5 min.
Then cells were incubated with Annexin V-FITC and PI
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(BioLegend, USA) according to manufacture protocol.
After staining at room temperature in the dark for 20 min,
the suspending cells was added with 500 pL Binding buffer.
Finally, cells apoptosis was analysed by flow cytometry
(CytoFlex, Beckman, USA) within 1 hour.

In vivo animal experiment

Four-to-five-week-old BALB/c nude mice were purchase
from Hunan SJA Laboratory Animals Center of the Chinese
Academy of Sciences (Changsha, China) and fed according
to the guidelines authorized by the Animal Care Committee
of the Xiangya Hospital, Central South University. One
x10° cells suspended in 0.2 mL PBS were subcutaneously
injected into the right flank of animals. Tumor growth
was measured and recorded every 5 days. Twenty-five days
later, animals were sacrificed after anesthetized and stripped
the tumors. Tumor volume was calculated by the formula:
(length x width?)/2.

Subcellular fractionation

The nuclear and cytosolic fractions of 5637 and T24 cells
were isolated with PARIS Kit (Thermo Fisher, USA)

following to the manufacturer’s protocol.

Luciferase reporter analysis

The fragment of MAFG-AS1 and SERPINEI comprising
miR-143-3p binding sites were obtained by PCR and
cloned into a psiCHECK-2 vector to construct wild-
type psiCKECK2-MAFG-AS1 (Wt-MAFG-AS1) and
psiCKECK2-SERPINE! (Wt-SERPINEI) or mutant
psiCKECK2-MAFG-AS1 (Mut-MAFG-AS1) and
psiCKECK2-SERPINE! (Mut-SERPINEL) vectors. 5637
and 124 cells were respectively transfected with Wt or Mut
recombinant plasmids, together with miR-NC or miR-143-
3p mimics. Forty-eight hours later, the luciferase activity
was determined with the Dual-Luciferase reporter assay Kit
(Promega, Madison, USA) following the manufacturer's
instructions.

RNA immunoprecipitation (RIP) assay

RIP assay was performed using the EZ-Magna RIP kit
(Millipore, USA) according to the protocol. Simply, cells

were lysed in RIP lysis buffer containing proteinase and
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RNase inhibitor. The cell lysate was centrifuged after 10 min
of incubation. Then, the cell supernatant extract was
incubated magnetic beads pre-conjugated with AGO2
antibody (Millipore, USA) or IgG at 4 °C overnight. RNA
was purified from immunoprecipitation complex and qRT-
PCR detection was used to evaluate the level of MAFG-
AS1, miR-143-3p and SERPINE].

Statistical analysis

All experiments were repeated three times, and the data
were presented by mean =+ standard deviation (SD). The
statistical analysis was conducted by SPSS 22.0 (SPSS
Inc., IL, USA). Student’s #-test was applied to analyse
the differences between two groups. Chi-square test was
performed to evaluate the relationship between MAFG-
AS1 expression and clinicopathological features of bladder
cancer. P<0.05 was considered statistically significant.

Results

LncRNA MAFG-AS1 was overexpressed in bladder cancer
tissues and implied the poor survival

Firstly, qRT-PCR was used to examined MAFG-AS1
expression in 52 paired primary bladder cancer specimen
and matched adjacent normal tissues. The result
displayed that MAFG-AS1 was obviously upregulated in
bladder cancer samples (Figure 14). Moreover, MAFG-
AS1 expression in lymph node (LN)-metastatic tissues
was obviously higher than nonmetastatic tumor tissues
(Figure 1B). The cutoff value was set basing on the median
value of MAFG-AS1 expression in bladder cancer, the
patients were divided into the low expression group (n=25)
and the high expression group (n=27) (Figure 1C). The
correlation of MAFG-ASI expression and pathological
characteristics were evaluated. The result displayed showed
that the high expression of MAFG-AS1 was obviously
associated with histological grade (P=0.026), TNM stage
(P=0.012), and LN metastasis (P=0.047) (Tuable 2). Besides,
MAFG-AS1 overexpressed in bladder cancer tissues was
confirmed by GEPIA database (http://gepia.cancer-pku.cn)
(Figure 1D). Additionally, high MEST expression indicated
the poor overall survival of patients with bladder cancer
from Kaplan-Meier plotter (http://kmplot.com/analysis/)
(Figure 1E). These data demonstrated that MAFG-AS1
was upregulated in bladder cancer and implied the poor
survival.
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LncRNA MAFG-AS1 facilitated bladder cancer cell
proliferation, migration and invasion

To determine the role of MAFG-ASI in bladder cancer,
firstly, MAFG-AS1 expression in bladder cancer cells (J82,
5637, T24 and UM-UC-3) and normal uroepithelial cell
SV-HUC-1 was analyzed. We observed that MAFG-AS1
were markedly upregulated in tumor cell lines compared
with SV-HUC-1 (Figure 24). Next, MAFG-AS1 silencing
in 5637 and T24 cells were performed via transfecting
MAFG-AS1 siRNAs. The result demonstrated that MAFG-
AS1 was obviously downregulated in 5637 and T24 cells
(Figure 2B). M'TT and clone formation assays showed
that MAFG-AST silencing significantly inhibited cell
proliferation and growth compare with the control
group (Figure 2C,D). Wound scratch and invasion assays
demonstrated that MAFG-AS1 silencing significantly
impeded cell migration and invasion (Figure 2E,F). Flow
cytometer detection showed that MAFG-AS1 depletion
markedly increased cell apoptosis (Figure 2G). Moreover,
MAFG-AS1 depletion significantly suppressed the tumor
growth in vivo (Figure 2H). These findings suggested
that MAFG-ASI act as an oncogene in bladder cancer
progression.

MiR-143-3p targeted MAFG-AS1

In order to uncover the mechanism of MAFG-AS1 on
bladder cancer tumorigenesis, we firstly investigated its
subcellular location. We observed that MAFG-AS1 was
preferentially enriched in the cytoplasm (Figure 3A4). This
result implied that MAFG-AS1 could competitively interact
with cytoplasmic miRNAs. So, the potential miRNA
targets of MAFG-AS1 were predicted using starBase
v3.0. MiR-143-3p was a predicted target and was chosen
for verification as it has been reported to be involved in
oncogenesis and cancer progression (17-19). The wild type
and mutant type of MAFG-AS1 containing miR-143-3p
binding site were constructed as showing in Figure 3B. The
luciferase activity assay was conducted in 5367 and T24
cells. The result displayed that co-transfection of miR-
143-3p mimics and Wt-MAFG-AS1 markedly reduced the
luciferase activity (Figure 3C). Additionally, RIP experiment
was performed to examine the interaction between miR-
143-3p and MAFG-AS1. MAFG-ASI1 and miR-143-3p
were significantly enriched in the AGO2 immunoprecipitate
comparing with the IgG control group (Figure 3D).

Next, the expression of miR-143-3p level in the 52
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Figure 1 LncRNA MAFG-AS1 was overexpressed in bladder cancer tissues and its high expression indicated the poor survival. (A) qRT-
PCR examined the expression of MAFG-AS1 in 52 paired primary bladder cancer specimen and matched adjacent normal tissues. (B) The
expression of MAFG-ASI1 was analyzed in LN metastatic [LN(+)] and nonmetastatic bladder cancer tissues [LN(-)]. (C) Patients with
bladder cancer were divided into high-expression and low-expression groups according to the median value of MAFG-ASI expression. (D)
MAFG-AS1 overexpressed in bladder cancer tissues was confirmed by GEPIA database (http://gepia.cancer-pku.cn). (E) The high MEST

expression indicated the poor overall survival of patients with bladder cancer from Kaplan-Meier plotter (http://kmplot.com/analysis/). *,
P<0.05.
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Table 2 Association between MAFG-AS1 expression and clinicopathologic characteristics in bladder cancer

MAFG-AS1 expression

Features Number of cases P value
High Low

Age (years) 0.500
>60 26 14 12
<60 26 13 13

Gender 0.584
Male 33 17 16
Female 19 10 9

Tumor size 0.508
>3 cm 28 15 13
<3cm 24 12 12

Histological grade 0.026*
Low 25 9 16
High 27 18 9

TNM grade 0.012~
-1l 28 10 18
-1V 24 17 7

Lymph nodes metastasis 0.047*
No 37 16 21
Yes 15 11 4

pairs of bladder cancer samples and matched adjacent
normal tissues was analyzed. MiR-143-3p was found
downregulation and negatively correlated with MAFG-AS1
expression in bladder cancer samples (Figure 3E,F). Besides,
we observed that MAFG-AST silencing could evidently
elevate miR-143-3p level in 5367 and T24 cells (Figure 3G).
Collectively, our result confirmed that miR-143-3p was a
target of MAFG-ASI.

SERPINE]I was a target of MiR-143-3p

Three online softs TargetScan, miRDB and microRNA
were performed to identify the possible target genes of
miR-143-3p. We found that serpin family member 1 gene
(SERPINE]I) (also named PAIl) was a candidate target
gene (Figure 44). In order to confirm it, luciferase reporter
analysis was executed. The result displayed that miR-143-3p
mimics depressed the luciferase activity of Wt-SERPINEL1
but not in the Mut-SERPINEL (Figure 4B). Moreover, the
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expression of SERPIN1 was markedly reduced in 5367 and
T24 cells transfected with miR-143-3p mimics (Figure 4C).
Notably, RIP assay found that miR-143-3p and SERPINEI
were prominently enriched in the AGO2 immunoprecipitate
(Figure 3D). Additionally, in bladder cancer tissues, qRT-PCR
displayed that SERPINE1 was obviously upregulated and
negatively correlated with that of miR-143-3p (Figure 4D,E).
Collectively, our results indicated that SERPINE1 was a
target of miR-143-3p.

MAFG-AS1 facilitated bladder cells tumorigenesis by
regulating miR-143-3p/SERPINE]1 axis

Whether miR-143-3p or SERPIN1 participated in
promotive effect on bladder cancer malignant phenotypes
mediated by MAFG-AS1, rescue assays were executed.
As shown by qRT-PCR, miR-143-3p inhibition evidently
reduce the MAFG-AS1 depletion-induced suppressing
effect on the SERPINT1 expression. Meanwhile, SERPINE1

Transl Cancer Res 2020;9(11):7214-7226 | http://dx.doi.org/10.21037/tcr-20-1971



7220 Sun et al. MAFG-AS1 facilitates the tumorigenesis of bladder cancer

A B mscramblemsiRNA-1@siRNA2 C
4. « * 12 -+ Scramble - si-MAFG-AS1 - Scramble -=si-MAFG-AS1
. . 1.0 1.0
° G
853 S 09 sos{ 0% I** sos o4 I**
74 =) c c
g & ﬁ < o 0.6 o 0.6
g% 5208 ©o4 ©o4
s 3 S a a
é 2 0.3 Q0.2 0.2
s
0.0 T T T 0.0 T T T T
5637 To4 Oh 24h 48h 72h Oh 24h 48h 72h
si-MAFG-AS1 Scramble si-MAFG-AS1

= Scramble I si-MAFG-AS1

W
o
o

Number of colonies
n
o o
o o o
‘
E *

5637 T24

[ Scramble Elsi-MAFG-AS1

Migratory distance (um)
- n () I
o o o o
e e

T24

@ Scramble®® si-MAFG-AS1

®

3 400-

o

[0

>

‘B

©

>

£ .
5 .
9]

Qo

5

2 0

5637 T24

O Scramble M si-MAFG-AS1

@
5

Cell apoptosis rate (%)

o 3 3

ts
S

5637 T24

-®- Scramble
©- si-MAFG-AS1

200

Tumor weight (g)

:

Tumor volume (mm?)
N
o
o

o

D5 D10 D15 D20 D25 Scramble si-MAFG-AS1

Figure 2 MAFG-ASI facilitated bladder cancer cell proliferation, migration and invasion. (A) gRT-PCR detected the expression of MAFG-
AS1 in tumor cell lines (5637, UM-UC-3, T24) and bladder epithelial immortalized cell SV-HUC-1. (B) Expression of MAFG-AS1
were examined in MAFG-ASI silencing cells. MTT (C), clone formation (D), wound scratch (magnification 100x) (E), Transwell assays
(magnification 200x) (F) and cell apoptosis (G) were performed to evaluated the effects of MAFG-AS1 silencing on bladder cancer cell
proliferation, migration, invasion and cell apoptosis. (H) MAFG-ASI1 knockdown inhibited the tumor volume and weight in nude mice
tumorigenicity assay. Scale bars =100pm, *, P<0.05; **, P<0.01, ***, P<0.001.
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overexpression alleviated MAFG-AS1 depletion-mediated by miR-143-3p inhibitors or SERPINEI overexpression
downregulation in the SERPINEL expression (Figure 5A). (Figure 5B,C). Wound scratch and Transwell invasion
Moreover, we observed that MAFG-AS1 depletion-impeded assay showed that suppressed cell migration and invasion
cells proliferation and growth were obviously attenuated mediated by MAFG-AST silencing were significantly
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PCR detected SERPINELI level in the 52 pairs of bladder cancer samples and matched adjacent normal tissues. (E) Correlation analysis
between SERPINE! and miR-143-3p in bladder cancer tissues. *, P<0.05.

alleviated by miR-143-3p inhibition or SERPINEI
overexpression (Figure SD,E). Our finding indicated that
MAFG-AS1 played its pro-oncogenic roles in bladder
cancer via regulating miR-143-3p-SERPINEI axis.

Discussion

Studies have shown that numerous IncRNAs are involved
in tumorigenesis and have the potential to be used as
biomarker in bladder cancer (6-8). For example, IncRNA
OIP5-AS1 was considered as a useful biomarker for clinical
progression and poor prognosis (19). LncRNA ATB
promoted bladder cancer cell proliferation, migration, and
invasion by regulating miR-126, and it was regarded as a
potential prognostic biomarker and therapeutic target for

© Translational Cancer Research. All rights reserved.

bladder cancer (20). TUGI facilitates bladder cancer cell
growth and chemoresistance by modulating CCND2 via
EZH2-associated silencing of miR-194-5p, which suggested
that TUGI can be used as a novel therapeutic target and
biomarker for bladder cancer (21). It can be seen that
IncRNAs have crucial role in the development of bladder
cancer, and it is worthwhile to focus on the function and
underlying mechanism of IncRNAs. The present study
found that MAFG-AS1 was upregulated in bladder cancer
samples and cell lines. MAFG-AS1 knockdown suppressed
bladder cancer cell proliferation, migration and invasion.
We investigated the mechanisms involved and found that
MAFG-ASI exerted its pro-oncogenic roles via competitive
inhibition of miR-143-3p and elevation of SERPINT levels.
Overall, our study revealed the role and mechanism of
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Figure 5 MAFG-ASI facilitated bladder cells tumorigenesis by regulating miR-143-3p/SERPINELI axis. (A) qRT-PCR showed that
miR-143-3p inhibition or SERPINEI overexpression alleviated the MAFG-AS1 silencing-induced suppressed effect on the SERPINEI
expression. MTT (B) and colony formation assay (C) showed that MAFG-AS1 depletion-impeded cells proliferation and growth were
obviously attenuated by miR-143-3p inhibitors or SERPINE1 overexpression. Wound scratch (D) and Transwell invasion assay (E) showed
that suppressed cell migration and invasion mediated by MAFG-ASI silencing were significantly alleviated by miR-143-3p inhibition or
SERPINEI overexpression. Scale bars =100 pm. *, P<0.05.
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the MAFG-AS1/miR-143-3p-SERPINEI axis in bladder
cancer progression.

MAFG-AS1 was reported to be upregulated and play
an oncogene role in several common carcinomas, such as
colorectal cancer, breast cancer, lung cancer, hepatocellular
carcinoma and gastric cancer (12-16); however, its role in
bladder cancer remains unclear. We observed that MAFG-
AS1 was upregulated in bladder cancer tissue samples
and cell lines. Further analysis revealed that MAFG-AS1
expression was positively correlated with histological grade,
TNM stage and LN metastasis. Moreover, patients with
high expression of MAFG-AS1 showed reduced survival. As
confirmed by a series of cell function experiments in vitro,
MAFG-AST silencing markedly suppressed bladder cancer
cell malignant phenotypes. In agreement with previous
reports in other carcinomas, these results confirmed that
MAFG-ASI plays an oncogene role in bladder cancer.

Many studies have reported that IncRNAs perform their
roles by acting as miRNA sponges and de-suppressing
their targeting mRNAs (19). Thus, the IncRNA/miRNA/
mRNA signal axis presents the most canonical model (22).
For example, IncRNA HOTAI contributes to angiogenesis
by modulating the miR-126/SCEL axis during burn wound
healing (23). It was reported that IncRNA XIST promotes
thyroid cancer cell proliferation and tumour growth by
sponging miR-34a to regulate MET expression (24).
Zhao et al. (25) demonstrated that IncRNA TUSCS8
suppressed breast cancer progression by regulating the
miR-190b-5p/MYLIP axis. In the present study, we
confirmed that MAFG-AS1 performed its functions by
sponging miR-143-3p to upregulate SERPINE] levels. It
was reported that miR-143-3p acts as a tumour suppressor
in various carcinomas; for example, miR-143-3p impeded
osteosarcoma progression by repressing stemness cell
properties via targeting pro-oncogene KIA1429 (17). In
breast cancer, miR-143-3p suppressed cell proliferation and
invasion by targeting pyruvate carboxylase (18). In bladder
cancer, miR-143-3p also was confirmed to be a tumour
suppressor as it could inhibit cell growth by modulating
Akt and ERKS5 (26,27). Moreover, IncRNA FOXD2-
AS1 enhanced gemcitabine resistance via sponging miR-
143 in bladder cancer (22). It is known that miRNAs may
have more than one target gene (28), and we found that
SERPINEI] was the target gene of miR-143-3p. Moreover,
the miR-143-3p/SERPINT1 axis was involved in bladder
cancer progression.

SERPINEL is a serine protease inhibitor that is mainly
involved in suppression of tissue and urokinase-type

© Translational Cancer Research. All rights reserved.
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plasminogen activators (29). SERPINEI and urokinase-
type plasminogen activator participated in tumour
metastasis, as it proteolytically degraded the extracellular
matrix (29). Numerous studies have reported that
SERPINEL dysregulation played an oncogenic role in
various carcinomas; for example, SERPINE1 promoted
cell proliferation, migration and invasion by modulating
epithelial-mesenchymal transition in gastric cancer (29).
Arroyo-Solera ez al. revealed that SERPINE] overexpression
increased cell proliferation and promoted invasiveness and
metastasis in head and neck squamous cell carcinoma (30).
In osteosarcoma, SERPINE] was shown to facilitate cell
invasion and metastasis by upregulating MMP-13 (31).
In bladder cancer, overexpression of SERPINE1 was
closely correlated with bladder urothelial carcinoma
aggressiveness and/or poor survival, but also contributed to
cell invasiveness (32). In the present study, we revealed that
SERPINEI was overexpressed in bladder cancer tissues and
acted as a target gene of miR-143-3p. We also showed that
SERPINELI is involved in the modulation of MAFG-AST1 in
bladder cancer proliferation, migration and invasion.

Taken together, our results indicate that MAFG-AS1
is overexpressed in bladder cancer. MAFG-AST silencing
inhibited bladder cancer cell proliferation, migration and
invasion by modulating the miR-143-SERPINEI axis. Our
findings provide a novel insight into tumorigenesis and
reveal a promising therapeutic target for bladder cancer.
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