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Purpose: Long non-coding RNAs (IncRNAs) play major roles in the development of
several cancers, including cervical cancer (CC). The purpose of the present study is to
explore the regulatory mechanism of MIR4435-2HG on CC in vitro.

Patients and Methods: Fifty-nine pairs of CC tissues and adjacent normal tissues were
collected from 59 patients by resection. The expression of IncRNA MIR4435-2HG,
microRNA (miR)-128-3p and Musashi 2 (MSI2) in CC tissues and cells was detected by
quantitative reverse-transcription PCR (qRT-PCR). The viability of CC cells was detected by
3-(4, 5-Dimethyl-2-Thiazolyl)-2, 5-Diphenyl-2-H-Tetrazolium Bromide (MTT) assay. The
ability of migration and invasion in CC cells was measured by wound healing assay and
transwell invasion assay, respectively. Starbase software and Targetscan software were
utilized to predict the relationship between miR-128 and MIR4435-2HG/MSI2, respectively.
The dual-luciferase reporter assay was used to confirm these interactions.

Results: LncRNA MIR4435-2HG expression was significantly up-regulated in CC tissues (P <
0.001) and cells (P < 0.01). Knockdown of MIR4435-2HG inhibited the proliferation, migration
and invasion of CC cells (P <0.01). MiR-128-3p was a target of MIR4435-2HG and was negatively
modulated by MIR4435-2HG (P < 0.0001, r =—0.6331). Up-regulation of miR-128-3p suppressed
the proliferation, migration and invasion of CC cells (P < 0.01). In addition, MSI2 was the target
gene of miR-128-3p and negatively regulated by miR-128-3p (P < 0.0001, r = —0.4775). Both
down-regulation of miR-128-3p and up-regulation of MSI2 reversed the inhibitory effects of
MIR4435-2HG knockdown on the proliferation, migration and invasion of CC cells (P < 0.05).
Conclusion: MIR4435-2HG knockdown suppresses the proliferation, migration and inva-
sion of CC cells through regulating the miR-128-3p/MSI2 axis, providing a possible ther-
apeutic strategy for CC.
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Introduction

Cervical cancer (CC), a type of malignant tumor that is common in females,' accounts
for a large proportion of tumor-resulted death globally.>> Currently, surgery, che-
motherapy and radiotherapy are the primary therapeutic regimes for CC. Shockingly,
only approximately 40% of CC patients can survive for more than 5 years.** Therefore,
Thus, understanding the mechanisms that underlie CC is critical for developing a new
treatment strategy.
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Long non-coding RNAs (IncRNAs) play major roles in
tumorigenesis and progression of human cancers,®’
including CC.* LncRNA OIP5-AS]1 has been revealed to
promote the proliferation and inhibit cell apoptosis in CC.’
LncRNA PCAT®6 has been reported to accelerate the pro-
gression of CC.'” LncRNA CARI0 expression is signifi-
cantly up-regulated in CC tissues, whereas overexpression
of CARI0 can promote the proliferation of CC cells."
Additionally, the emerging evidences have displayed that
IncRNA MIR4435-2HG is correlated with the occurrence
and progression of many cancers.'>'> A previous study
has showed that overexpression of IncRNA MIR4435-
2HG increases the cell viability and migration in colon
adenocarcinoma (COAD) cells, which eventually pro-
motes the development of colorectal cancer (CRC) in
mice.'* Another study has disclosed that MIR4435-2HG
expression is markedly increased in hepatocellular carci-
noma (HCC) and promotes the proliferation of cancer
cells."”” However, the possible role of MIR4435-2HG in
CC and the detailed mechanism of MIR4435-2HG on the
occurrence and development of CC are still not fully
revealed.

Recently, researchers found that microRNAs (miRNAs)
serve as suppressors in human tumor genesis and many of
them have also been applied as novel targets for cancer
treatments.'®'® For instance, miR-584 can inhibit the viabi-
lity, migration and invasion of CC in vitro.'"” MiR-612 has
been reported to inhibit the progression of CC.>° MiR-873
can suppress the viability of CC cells, thus retarding the
development of CC.?' In addition, miR-128 has been
reported to play an anti-cancer role in CC.?* A recent study
has showed that up-regulation of miR-128 conspicuously
inhibits the cell viability and epithelial-mesenchymal transi-
tion (EMT) procession in CC.** However, the regulatory
relationship between MIR4435-2HG and miR-128-3p in
CC remains unclear.

In our study, the effects of MIR4435-2HG knockdown
on the proliferation, migration and invasion of CC cells as
well as the regulatory mechanism between MIR4435-2HG
and miR-128-3p/Musashi 2 (MSI2) were investigated with
a goal of providing a new treatment strategy for CC.

Patients and Methods

Tissues Collection

Totally, 59 CC patients (detailed data in Table 1) were
selected in our hospital from 2016 to 2018. The inclusion
criteria were as follows: 1. The patients were diagnosed as

Table | Correlations Between IncRNA MIR4435-2HG
Expression and Clinicopathological Characteristics in CC
Variables Total | MIR4435-2HG P-value
Expression
Low High
(29) (30)
Age 0.711
<45 23 12 Il
245 36 17 19
Tumor size 0.365
< 4cm 23 13 10
2 4cm 36 16 20
Histology 0514
Squamous 30 16 14
Adenocarcinoma 29 13 16
Depth of cervical 0.012
invasion
<23 26 8 18
22/3 33 21 12
FIGO stage 0.045
/1 21 14 7
v 38 15 23
Lymph node metastasis 0.002
No 21 16 5
Yes 38 13 25

Abbreviations: Inc, long non-coding; CC, cervical cancer; FIGO, Federation of
Gynecology and Obstetrics.

CC by pathological examinations. 2. None of the patients
had received treatments for CC before the operation. 3.
The clinical data of CC were complete. The patients
according with the above conditions were chosen in this
study and eventually the sample sizes were 59. The
patients’ tumor and adjacent normal tissues were collected
by surgery. Each patient in this study obtained the written
informed consent. The protocols of this study were
reviewed and approved by ethical committee of the
Affiliated Hospital of Qingdao University.

Cell Grouping and Transfection

The human CC cell lines (siha/hela) and the normal
cervical cell line (HCerEpiC) were procured from
Honsun Biotech, Ltd (Shanghai, China). The cells were
grown in dulbecco’s modified eagle medium (DMEM)
containing 10% fetal bovine serum (FBS) at 37°C with
5% CO,. siRNA-negative control (si-NC) and siRNA-

MIR4435-2HG-1/-2 (si-MIR4435-2HG-1/-2) were
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procured from Sangon Biotech, Inc (Shanghai, China).
Overexpression-MSI2 (pcDNA-MSI2) and its negative
control (pcDNA-NC), miR-128-3p inhibitor, miR-128-
3p mimics and their negative control (miR-NC) were all
procured from Ribo Biotech, Ltd (Guangzhou, China).
The aforementioned agents were transfected into the
cells using Lipofectamine RNAIMAX kit (Invitrogen,
Carlsbad, CA, USA) for 48 h. Following the transfection,
the cells were harvested to perform the following
experiments.

Bioinformatical Analysis

Based on The Cancer Genome Atlas (TCGA) database,
MIR4435-2HG expression in both cervical squamous cell
carcinoma and endocervical adenocarcinoma (CESC) and
normal tissues was analyzed. Starbase software (http://
starbase.sysu.edu.cn/) was used to predict the potential
binding site between miR-128-3p and MIR4435-2HG,
whereas Targetscan software (http://www.targetscan.org)

was utilized to predict the potential binding site between
miR-128-3p and MSI2.

Quantitative Reverse-Transcription PCR
(qRT-PCR)

Following the manufacturer’s instructions, total RNA was
extracted using TRIzol kit (Invitrogen, Inc.). The GoScript
reverse transcription system (Promega, Madison, WI,
USA) was used to reverse transcribe the extracted RNA
into cDNA. Then the cDNA was subjected to qRT-PCR
analysis. The thermocycling conditions were as follows:
94°C for 5 min, followed by 40 cycles at 94°C for 10 sec,
60°C for 40 sec and 72°C for 1 min. U6 or GADPH was
used as the internal reference standards. Gene expression

was quantified using the 272" method.

Cell Viability Assay

The viability of CC cells was
5-Dimethyl-2-Thiazolyl)-2,
Bromide (MTT) assay. The cells were seeded into a 96-

detected by 3-(4,
5-Diphenyl-2-H-Tetrazolium

well plate with 2 x 10° cells per well. Subsequently, the
cells were incubated for 24, 48, 72 and 96 h. Then 20 pL
MTT (Merck KGaA, Darmstadt, Germany) was added to
each well at different time points. After 2h of incubation at
37°C, cell viability (optical density at 450 nm [OD450])
was analyzed using a Multiskan Spectrum microplate
reader (Thermo Fisher Scientific).

Wound Healing Assay

Cells were seeded into 6-well plates and grown until 100%
confluence in DMEM. Then the wounds on cell monolayer
layers were created using a pipette tip. After that, the cells
were incubated for 24 h in serum-free medium. Then, the
cells were washed three times with phosphate-buffered
saline (PBS) to wash away the floating cells. At 0 h and
24 h, the measurement and imaging of wound closure were
measured by AxioVision v4.7 software (Carl Zeiss
Meditec, Dublin, CA, USA) under a microscope (magni-
fication, x 200).

Transwell Invasion Assay

Transwell chamber (Becton, Dickinson and Company, FL,
NJ, USA) with Matrigel coating was used to detect the cell
invasion. The upper chamber was seeded at a density of 2
x 10° cells per well in serum-free medium. DMEM in the
lower chamber containing 10% FBS was as chemoattrac-
tant. After incubation for 3 h at 37°C with 5% CO,, cells
in the lower chamber were stained with 0.5% crystal violet
(Merck KGaA, Darmstadt, Germany) for 15 min at room
temperature. A light microscope (magnification, x 400)
was used to count the stained cells in five randomly-
selected fields.

Dual-Luciferase Reporter (DLR) Assay

The wild-type (WT) vector was established by cloning
3'UTR sequences containing the binding site into pGL3
vector. The mutant-type (MUT) vector was constructed
using the Phusion Site-Directed Mutagenesis Kit
(Thermo Fisher Scientific). Wild-type/mutant-type vector
and miR-128-3p mimics/miR-NC were co-transfected into
the cells at 37°C. After 48 h of culture, a dual-luciferase
reporter assay system (Promega) was used to detect the

luciferase activity.

Western Blot Analysis

Radio-Immunoprecipitation Assay (RIPA) buffer con-
taining protease inhibitors was used to extract proteins
from cells, and the protein concentrations were detected
by the Bicinchoninic Acid (BCA) Protein Assay Kit
(Abcam, Cambridge, MA, USA). Approximately 40 pg
proteins were separated by 10% sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE). Then,
the resolving proteins were transferred into polyvinyli-
dene fluoride (PVDF) membrane. Membrane blocking
was performed using 5% bovine serum albumin (BSA)
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at room temperature. Next, the membrane was incubated
overnight at 4°C with primary antibodies against MSI2
(1:500; Abcam) and B-actin (1:500; Abcam). Then, tris-
buffered saline Tween-20 (TBST) was used to wash the
membranes for three times. Subsequently, at room tem-
perature, the HRP-conjugated anti-mice IgG secondary
antibody (1:3000; Santa Cruz, Waltham, MA, USA) was
added to incubate for 1 h. B-actin was used as the
internal reference. Imprinting was detected using an
(ECL)
(Millipore). Imagel] software (NIH) was utilised to

electrochemiluminescence detection kit

quantify the image.

Statistical Analysis
SPSS Statistics software (vision 20.0, USA) was used to
perform statistical analyses. Data are presented as the
means + standard deviations. Student’s z-test was used
to assess the differences between two groups. One-way
ANOVA was used to evaluate the differences among
After ANOVA analysis,
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comparisons were assessed using Tukey’s multiple com-
parisons test. Pearson’s correlation analysis was used to
determine the correlations between the expression of
MIR4435-2HG and miR-128-3p as well as MSI2 and
miR-128-3p in CC tissues. P-value less than 0.05 indi-
cated a statistically significant difference. All experi-
ments were conducted in triplicate in at least three
independent trials.

Results
LncRNA MIR4435-2HG is Highly
Expressed in CC/CESC Tissues and CC

Cells

Based on the TCGA database, MIR4435-2HG expres-
sion in both CESC and normal tissues was analyzed.
The results showed that MIR4435-2HG was signifi-
cantly expressed in CESC tissues in comparison to that
in normal tissues (Figure 1A, P < 0.05). Next, we
detected the expression of MIR4435-2HG in CC and
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Figure | LncRNA MIR4435-2HG is highly expressed in CC/CESC tissues and CC cells. (A) The expression of IncRNA MIR4435-2HG in CESC tissues and normal tissues
was analyzed based on TCGA database. *P < 0.05. (B) The expression of I\cRNA MIR4435-2HG in CC tissues (n = 59) and adjacent normal tissues (n = 59) was detected by
qRT-PCR. P < 0.001. (C) The expression of InNcRNA MIR4435-2HG at different FIGO stages was detected by qRT-PCR. P < 0.01. (D) The expression of IncRNA MIR4435-
2HG in hela, siha and HCerEpiC cells was detected by gRT-PCR. **P < 0.01 vs the HCerEpiC group.
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adjacent normal tissues from 59 patients to further ver-
ify the above results. qRT-PCR results demonstrated that
MIR4435-2HG expression was higher in tumor tissues
than the adjacent normal tissues (Figure 1B, P < 0.001).
In line with this result, MIR4435-2HG expression was
markedly increased in stage III/IV of CC compared to
that in stage I/II (Figure 1C, P < 0.01). Additionally, we
investigated the relationship between MIR4435-2HG
expression and patients’ clinical parameters. The results
showed that with the high expression and low expres-
sion of MIR4435-2HG exhibited significant differences
in Federation of Gynecology and Obstetrics (FIGO)
stage (P = 0.045) and lymph node metastasis (P =
0.002) (Table 1). Meanwhile, the expression of
MIR4435-2HG in the CC cell lines was detected. qRT-
PCR results revealed that MIR4435-2HG expression
was significantly increased compared to that in
HCerEpiC cells (Figure 1D, P < 0.01). Therefore, the
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data suggested that MIR4435-2HG might be an onco-
IncRNA in CC.

LncRNA MIR4435-2HG Knockdown
Inhibits the Proliferation, Migration and

Invasion of CC Cells in vitro

Following transfection of si-miR4435-2HG-1/-2 into hela
and siha cells, the efficiency of transfection was detected
by qRT-PCR. The results showed that the expression of
MIR4435-2HG was significantly decreased after transfec-
tion of si-miR4435-2HG-1 and si-miR4435-2HG-2 (Figure
2A, P <0.01), which demonstrated that si-miR4435-2HG-
1/-2 has been transfected into CC cells successfully. MTT
assay showed that the viability of hela cells was dramatically
reduced in the si-miR4435-2HG-1 group in comparison to
the si-NC group, whilst similar result was obtained in siha
cells (Figure 2B, P < 0.01). Wound healing assay uncovered
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Figure 2 LncRNA MIR4435-2HG knockdown inhibits the proliferation, migration and invasion of CC cells in vitro. (A) The expression of MIR4435-2HG after transfection
of si-miR4435-2HG-1/-2 into CC cells was detected by qRT-PCR. **P < 0.01 vs the si-NC group. (B) The viability (OD450) of CC cells was measured by MTT assay. (C) The
wound healing rate of CC cells was measured by wound healing assay. (D) The number of invasion cells was measured by transwell invasion assay. **P < 0.01 vs the si-NC

group.
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that the wound healing rate of hela cells was reduced by
knockdown of MIR-4435-2HG. Equally, the wound healing
rate of siha cells was also reduced by the down-regulation of
MIR-4435-2HG (Figure 2C, P < 0.01). Similarly, transwell
invasion assay indicated that the number of invasion cells
(hela and siha) was decreased by MIR4435-2HG knock-
down (Figure 2D, P < 0.01). These results suggested that
knockdown of MIR4435-2HG inhibited the proliferation,
migration and invasion of CC cells in vitro.

LncRNA MIR4435-2HG Targets miR-[28-
3p

Using Starbase software, the potential binding site between
IncRNA MIR4435-2HG and miR-128-3p was depicted

(Figure 3A). The expression of miR-128-3p was markedly
up-regulated in the si-miR4435-2HG-1 group in contrast to
the si-NC group in both two cell lines (Figure 3B, P <0.01).
DLR assay revealed that the luciferase activity in the
MIR4435-2HG-WT/miR-128-3p mimics group was
obviously decreased compared to the MIR4435-2HG-WT
/miR-NC group (Figure 3C, P < 0.01). Moreover, miR-128-
3p expression was down-regulated in tumor tissues in com-
parison to the adjacent normal tissues (Figure 3D, P <
0.001). Interestingly, a significant inverse correlation
between MIR4435-2HG and miR-128-3p was exhibited in
CC tissues (Figure 3E; P <0.0001, r =—0.6331). These data
implied that miR-128-3p was a direct target of MIR4435-
2HG and was negatively modulated by MIR4435-2HG.
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Figure 3 MiR-128-3p is a direct target of IncRNA MIR4435-2HG. (A) The predicted complementary binding site between InNcRNA MIR4435-2HG and miR-128-3p. (B) The
expression of miR-128-3p in CC cells was detected by qRT-PCR. **P < 0.01 vs the si-NC group. (C) The luciferase activity in CC cells co-transfected with pGL3-miR4435
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MiR-128-3p Suppresses the Proliferation,
Migration and Invasion of CC Cells

in vitro

To investigate the role of miR-128-3p on the biological
functions of CC cells, the transfection efficiency of miR-
128-3p was detected. qRT-PCR results uncovered that the
expression of miR-128-3p was significantly increased by
transfection of miR-128-3p mimics and was decreased by
transfection of miR-128-3p inhibitor, suggesting that both
miR-128-3p mimics and miR-128-3p inhibitor were suc-
cessfully transfected into CC cells (Figure 4A, P < 0.01).
MTT assay showed that up-regulation of miR-128-3p sup-
pressed the cell viability in both two cell lines (Figure 4B,
P < 0.01). Wound healing assay and transwell invasion
assay respectively showed that the wound healing rate and
number of invasion cells were both inhibited by miR-128-
3p up-regulation (Figure 4C and D, P < 0.01). These data
implied that up-regulation of miR-128-3p could inhibit the
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in vitro.

MiR-128-3p Targets MSI2

To explore whether miR-128-3p regulates MSI2, we pre-
dicted the potential binding site between miR-128-3p and
MSI2 using Targetscan software (Figure S5A). Dual-
luciferase reporter assay displayed that the luciferase
activity was dramatically reduced with the overexpression
of miR-128-3p in the MSI2-WT group compared to that in
the MSI2-MUT group. The results uncovered that miR-
128-3p targeted MSI2 (Figure 5B, P < 0.01). Furthermore,
qRT-PCR results demonstrated that the expression of MSI2
was higher in tumor tissues (Figure 5C, P < 0.001) or CC
cells (Figure 5E, P < 0.01) than those in adjacent normal
tissues or HCerEpiC cells. At the same time, we found that
miR-128-3p expression was negatively correlated with
MSI2 (Figure 5D; P < 0.0001, r = —0.4775). In brief, the
above results demonstrated that MSI2 was a target gene of
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Figure 4 MiR-128-3p suppresses the proliferation, migration and invasion of CESC cells in vitro. (A) The expression of miR-128-3p after transfection of miR-128-3p mimics/
inhibitor into CC cells was detected by qRT-PCR. (B) The viability (OD450) of CC cells was measured by MTT assay. (C) The wound healing rate of CC cells was measured
by wound healing assay. (D) The number of invasion cells was measured by transwell invasion assay. **P < 0.01 vs the miR-NC group.
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Figure 5 Identification of MSI2 as a target gene of miR-128-3p. (A) The predicted complementary binding site between MSI2 and miR-128-3p. (B) The luciferase activity in
CC cells co-transfected with pGL3-MSI2 WT/pGL3-MSI2 MUT and miR-128-3p mimics/NC was determined by dual-luciferase reporter assay. **P < 0.01 vs the miR-NC
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128-3p and MSI2. P < 0.0001, r = —0.4775. (E) The expression of MSI2 in CC cells was detected by qRT-PCR. **P < 0.0 vs the HCerEpiC group.

miR-128-3p and was negatively modulated by miR-
128-3p.

MIR4435-2HG Knockdown Inhibits the
Proliferation, Migration and Invasion of
CC Cells in vitro by Regulating the
miR-128-3p/MSI2 Axis

Western blot analysis demonstrated that the protein level
of MIS2 in hela cells was down-regulated in the miR-128-
3p mimics + pcDNA-NC group in contrast to the miR-NC
+ pcDNA-NC group, whilst this situation was reversed in
the miR-128-3p mimics + pcDNA-MSI2 group (Figure
6A, P <0.01). MTT assay uncovered that the viability of
hela cells was significantly inhibited in the si-miR4435
-2HG-1 group in comparison to the si-NC group.
Meanwhile, cell viability was partly promoted in both the
si-miR4435-2HG-1 + pcDNA-MIS2 group (Figure 6B,

P < 0.05) and the si-miR4435-2HG-1 + miR-128-3p inhi-
bitor group (P < 0.05) in comparison to the si-miR4435
-2HG-1 group. In a similar vein, wound healing assay and
transwell invasion assay respectively showed that the
wound healing rate and number of invasion cells were
inhibited by MIR4435-2HG knockdown. However, both
down-regulation of miR-128-3p and up-regulation of MSI2
reversed the inhibiting effects of MIR4435-2HG knock-
down on the migration and invasion in hela cells (Figure
6C and D, P < 0.01). These results implied that knock-
down of MIR4435-2HG could suppress the viability,
migration ability and invasion ability of CC cells through
regulating the miR-128-3p/MSI2 axis.

Discussion

CC is one of the most serious cancer in females and
a leading cause of tumor-related death among women
globally."”* LncRNAs have been reported to promote
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Figure 6 MIR4435-2HG knockdown inhibits the proliferation, migration and invasion of CC cells in vitro by regulating the miR-128-3p/MSI2 axis. (A) The protein level of
MSI2 was detected by Western blot assay. *P < 0.01 vs the miR-NC + pcDNA-NC group, “*P < 0.01 vs the miR-128-3p mimics + pcDNA-NC group. (B) The viability
(ODA450) of hela cells was measured by MTT assay. (C) The wound healing rate of hela cells was measured by wound healing assay. (D) The number of invasion cells was
measured by transwell invasion assay. *P < 0.05, ¥*P < 0.01 vs the si-NC group; *P < 0.05, *P < 0.0 vs the si-miR4435-2HG- group.

such as cervical,*
A recent study has dis-
played that the expression of CAR10 in CC tissues and
cells is dramatically increased, whereas up-regulation of

tumorigenesis in multiple cancers,

colorectal and prostate cancer.”

CARI0 is closely correlated with lymph node metastasis. "'
In another study, OIP5-AS1 expression is markedly up-
regulated in CC cells, which is significantly associated
with lymph node metastasis and tumor stage.” Similarly,
we found that MIR4435-2HG expression was dramatically
increased in CC tissues and cells. Besides MIR4435-2HG
expression exhibited significant correlations with FIGO

stage and lymph node metastasis. Therefore, we thought
that MIR4435-2HG might be a pathogenic factor in CC.
In the past decade, researchers have determined that
IncRNAs act as important regulators in the proliferation,
migration and invasion of CC cells.'®'"® Song et al have
disclosed that down-regulation of OIP5-ASI inhibits via-
bility and promotes apoptosis in CC cells.” Zhu et al have
disclosed that silencing of CDKN2B-AS1 suppresses
metastasis and promotes apoptosis in CC cells.”’ Liu
et al have demonstrated that inhibition of IncRNA
GHET1 decreases the viability and migration ability of
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CC cells.?® In the current study, we found that IncRNA
MIR4435-2HG knockdown
migration ability and invasion ability of CC cells. Similar

suppressed the viability,

to our results, a recent study has demonstrated that the
proliferation, invasion and migration of CRC cells can be
inhibited by MIR4435-2HG knockdown.'* However, the
previous study only investigated the regulatory mechanism
of MIR4435-2HG on CRC. Our results further confirmed
that IncRNA MIR4435-2HG accelerated CC
progression.

also

Accumulating evidence indicates that miRNAs partici-
pate in the progression of tumors®’ and serve as anti-tumor
roles in several tumor types.*°>? Han et al have uncovered
that miR-128 is down-regulated in gastric cancer (GC), and
overexpression of miR-128 reduces the proliferation and
induces the apoptosis in GC cells.*®> Sun et al have found
that miR-128 expression is obviously decreased in prostate
cancer (PC) tissues and overexpression of miR-128 restrains
the invasion of PC cells.* In this study, we demonstrated that
miR-128-3p was obviously decreased in CC tissues. The
proliferation, migration, and invasion of CC cells could be
inhibited by miR-128-3p overexpression. In line with our
results, Wu et al have showed that miR-128 is down-
regulated in CC cells, whereas up-regulation of miR-128
obviously suppresses the proliferation, migration, and inva-
sion in CC in vitro.?? Moreover, we also proved miR-128-3p
was a target of MIR4435-2HG. The results implied that miR-
128-3p might be regulated by MIR4435-2HG to inhibit the
development of CC.

The emerging evidence suggests that MSI2 is an
important factor in the development of cancers.*> Wang
et al have presented that MSI2 is significantly expressed
in HCC tissues, thus promoting the migration and inva-
sion of HCC cells.*® Kudinov et al have reported that
overexpression of MSI2 accelerates metastasis in mouse
non-small cell lung cancer (NSCLC) cells and human
NSCLC tumors.?” In current study, we demonstrated that
MSI2 expression in CC tissues and cells was signifi-
cantly increased. In line with this result, Liu et al have
showed that MSI2 expression is dramatically up-
regulated in human CC tissues.>> Meanwhile, MSI2 was
proved to be a target gene of miR-128-3p and there was
a markedly inverse correlation between miR-128 and
MSI2 in CC tissues. The results uncovered that MSI2
miR-128-3p.
Simultaneously, we revealed that both down-regulation

was negatively regulated by
of miR-128-3p and up-regulation of MSI2 reversed the

suppressive effects of MIR4435-2HG knockdown on the

proliferation, migration, and invasion of hela cells. The
results suggested that MIR4435-2HG knockdown inhib-
ited the proliferation, migration, and invasion of CC cells
through regulating the miR-128/MSI2 axis.

Conclusions

To be concluded, the current study uncovered that knockdown
of MIR4435-2HG could suppress the proliferation, migration
and invasion of CC cells through regulating the miR-128/
MSI2 axis in vitro. However, this study did not conduct
validation experiments in vivo. This may be a limitation of
the present study. Further studies to elucidate these issues will
be performed in the future. Even so, we also hope these
findings will provide a new strategy for treating CC.
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