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Purpose: Endometrial cancer (EC) is an aggressive tumor in females and the development
of EC is considered to regulate by some long non-coding RNAs (IncRNAs). Therefore, this
study aimed to investigate the regulatory mechanism of IncRNA LINC01106 on EC.
Methods: The expression of IncRNA LINC01106, miR-449a and MET in EC tissues and
cells was detected by qRT-PCR. Through MTT, wound healing and transwell invasion
assays, the proliferation, migration and invasion of EC cells were detected, respectively.
The xenograft tumor model was constructed in nude mice to confirm the inhibiting effect of
LINCO01106 knockdown on EC in vivo. The interactions between miR-449a and LINC01106/
MET were predicted by Starbase/Targetscan software and verified by the dual-luciferase
reporter assay or RNA immunoprecipitation assay. Western blot assay was performed to
determine the protein level of MET.

Results: LncRNA LINCO01106 expression was highly up-regulated in EC tissues and cells.
The proliferation, migration and invasion of EC cells in vitro were inhibited by the transfec-
tion of sh-LINCO01106. The growth of tumor xenograft was suppressed by injection of sh-
LINCO01106. MiR-449a was a target of LINCO1106and was negatively modulated by
LINCO01106. MiR-449a overexpression suppressed the proliferation, migration and invasion
of EC cells. In addition, MET was identified as a target gene of miR-449a. Both the high
expression of miR-449a and low expression of MET reversed the inhibiting effects of
LINCO01106 knockdown on Ishikawa cells.

Conclusion: Silencing of LINC01106 inhibits the occurrence and development of EC via
regulating the miR-449a/MET axis. This study provides a possible therapeutic strategy for EC.
Keywords: endometrial cancer, IncRNA LINC01106, miR-449a, MET

Introduction
Endometrial cancer (EC) is a malignant tumor that occurs in females and severely
affects the health of patients.'" The mortality of EC is exceeding high at the
advanced stage.>* Although various therapies for treating EC have been improved,
the therapeutic effects remain disillusionary.* In consequence, further molecular
researches on the potential mechanism of EC to explore promising therapeutic
targets in EC are the urgent problems to be solved.

Long non-coding RNAs (LncRNAs) are participated in modulating the tumor-
igenesis and progression of many human cancers,®® including EC.>"'! For instance,
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overexpression of LINC-ROR is reported to promote the
growth of EC.” Up-regulation of LINC01016 accelerates
the malignant biological behaviors of EC cells, such as
increasing the proliferation and invasion abilities of EC
cells.'® LINC01410 overexpression can also facilitate the
proliferation and invasion of EC cells."' Notably, the
emerging evidences have displayed that LINCO01106 is
related to the occurrence and progression of several can-
cers, such as carcinoma,12

nasopharyngeal lung

adenocarcinoma'® and colorectal cancer.' However,
whether LINC01106 involves in regulating EC progres-
sion has not been fully elucidated.

MicroRNAs (miRNAs) have been reported to exhibit
their anti-tumor roles on EC.">"'”" Ni et al have demon-
strated that miR-638 knockdown accelerates the develop-
of EC."” Zhao et al that

overexpression of miR-195 suppresses the abilities of

ment have revealed
migration and invasion of EC cells.'® Li et al have found
the migration and invasion of EC in vitro were inhibited
by miR-34c."” Interestingly, miR-449a has been also dis-
closed to function as a suppressor in the development of
EC.'®!? Up-regulation of miR-449a inhibits the prolifera-
tion, migration and invasion of EC cells, thus eventually
retarding the growth of EC.?° Nevertheless, we are still
unclear whether the suppressive effects of miR-449a on
EC progression is regulated by LINC01106.

As an oncogene, metprotoncogene (MET) plays a crucial
role in tumorigenesis and the expression of MET is observed
to up-regulate in various human malignancies, such as ovar-

2122 colorectal cancer” and non-small cell lung

ian cancer,
cancer.”**> Growing data have revealed that MET is also
taken part in modulating the progression of EC.>** More
importantly, miR-449a can restrain the growth of hepatocel-
lular carcinoma through modulating MET.>’ However, the
possible roles of miR-449a/MET axis on the occurrence and
development of EC remain to be further explored.

In the current study, we explored the effect of IncRNA
LINCO01106 knockdown on the progression of EC and the
regulatory mechanism between LINC01106 and the miR-
449a/MET axis in EC. Our findings are aimed to provide a

promising therapeutic target for EC.

Materials and Methods

Tissues Collection

From 2016 to 2018, 64 EC patients (<60, n = 28; >60, n = 36)
were selected in our hospital. The age range of the 64 patients
was 35 to 66 years (mean age, 46.1+4.9 years). All EC

patients were confirmed via histopathological examination.
The inclusion criteria included first-time diagnosis and no
prior history of radiotherapy, chemotherapy or other adjuvant
therapies. The exclusion criteria included the presence of
other types of malignant tumor and patients who had
received EC treatment before admission. The tumor and
adjacent normal tissues (within 2 cm of the tumors) of the
patients 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
Qingdao Traditional Chinese Medicine Hospital (approval
number: 2018-09-15).

Cell Grouping and Transfection

We procured the human endometrial-stromal cell line
(hESC) from Otwo Biotech, Ltd (Shenzhen, China) and
the human EC cell lines (KLE, Ishikawa and HEC-1A)
from Procell Life Science & Technology, Ltd (Wuhan,
China). The cells were cultured in DMEM medium con-
taining 10% fetal bovine serum (FBS) at 37°C with 5%
CO,. The shRNA-negative control (sh-NC) and shRNA-
LINCO1106-1/-2 (sh-LINCO01106-1/-2) were procured
from Sangon Biotech, Inc (Shanghai, China).
Overexpression-MET (pcDNA-MET) and its negative
control (pcDNA-NC), miR-449a mimics, miR-449a inhi-
bitor and their negative control (miR-NC) were all
obtained from Ribo Biotech, Ltd (Guangzhou, China).
The above agents were transfected into the cells using a
Lipofectamine RNAIMAX kit (Invitrogen, Carlsbad, CA,
USA). After treatment for 48 h, the cells were harvested to
perform the subsequent trails.

Quantitative Reverse-Transcription PCR
(gRT-PCR)

Total RNA was extracted from EC tissues and cells using a
TRIzol kit (Invitrogen, Inc.). The GoScript reverse-tran-
scription system (Promega, Madison, WI, USA) was used
to reversely transcribe the extracted RNA into cDNA. The
thermocycling conditions were: 94°C for 10 min, followed
by 40 cycles at 94°C for 10 sec, 60°C for 20 sec and 72°C
for 1 min. GADPH or U6 was used as the internal refer-
ence. Gene expression was quantified using the 2 A<
method.

MTT Assay
The viability of EC cells was detected by MTT assay. The
transfected Ishikawa and HEC-1A cells were seeded into a
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96-well plate (2 x 10° cells per well). Subsequently, the
cells were incubated for 24, 48, 72 and 96 h, followed by
adding 20 pL MTT (GENECHEM, Inc, Shanghai, China)
to each well to incubate another 2 h at 37°C. The viability
(OD450) was analyzed using a Multiskan Spectrum micro-
plate reader (Thermo Fisher Scientific).

Wound Healing Assay

Ishikawa and HEC-1A 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 a serum-free medium. 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 (magnification, x 200).
We calculated the wound healing rate (%) in accordance
with the formula: (0 h gap distance — gap distance at 24 h)/
0 h gap distance x 100%.

Transwell Invasion Assay

Transwell chamber (Becton, Dickinson and Company, FL,
NJ, USA) with Matrigel coating was used to detect cell
invasion. Briefly, the upper chamber was seeded with 2 X
10° cells (Ishikawa and HEC-1A) per well. Then, DMEM
containing 10% FBS was added into the lower chamber.
After 3 h of incubation at 37°C, the cells in the lower
chamber were stained with 0.5% crystal violet (Merck
KGaA, Darmstadt, Germany) for 15 min. A light micro-
scope (magnification, x 400) was used to count the stained
cells in five randomly selected fields.

Tumor Xenografts in Nude Mice

The study was firstly obtained the approval of the ethical
committee of Qingdao Traditional Chinese Medicine
Hospital (approval number: 2018-10-15) and performed
in the Animal Experimental Center of our hospital. All
animal experiments were undertaken in accordance with
the National Institutes of Health Guide for the Care and
Use of Laboratory Animals. The healthy female BALB/c
nude mice (weighing 22 £ 2 g) were procured from
Cavens Lab, Ltd (Changzhou, China) and fed in a sterile
environment under a 12 h cycle (12 h for light and 12 h for
dark) at 20°C. Ishikawa cells transfected with sh-
LINCO01106-1 or sh-NC (2 x 10° cells/100 ul, s.c.) were
injected into the right flanks of the nude mice (n = 5).
Tumor volumes were measured every other week. Four
weeks later, mice were anesthetized with pentobarbital

sodium (50 mg/kg) and then sacrificed by cervical disloca-
tion. The tumor xenograft was separated from mice and
weighted.

RNA Immunoprecipitation (RIP) Assay
RIP assay was performed using a MagnaRIP RNA-
Binding Protein Immunoprecipitation Kit (Millipore,
Bedford, MA, USA). In brief, the pcDNA-MS2/pcDNA-
MS2-LINCO01106 and pBobi-MS2-GFP obtained from
OBiO Technology (Shanghai, China) were co-transfected
into the Ishikawa and HEC-1A cells for incubating 48 h.
Subsequently, the cells were lysed with RIP lysis buffer.
The extracts of cells were incubated with RIP buffer
magnetic beads with anti-GFP or Mice IgG (Cell
Signaling Technology, Danvers, MA, USA) at 4 °C for
overnight, followed by washing with RIP wash buffer.
After that, the eluate was collected. The expression of
miRNAs (miR-525-3p, miR-524-3p, miR-449a, miR-744-
5p, miR-151a-3p, miR-34c-5p, miR-34a-5p and miR-
3167) was detected by qRT-PCR.

Dual Luciferase Reporter (DLR) Assay

The cloning 3'UTR sequences containing the binding site
were cloned into pGL3 vector to establish the wild-type
The
(Thermo Fisher Scientific) was used to construct the

vector. Phusion Site-Directed Mutagenesis Kit
mutant-type vector. Wild-type/mutant-type vector and
miR-449a mimics/miR-NC were co-transfected into the
cells at 37°C for 48 h. Then, Ishikawa and HEC-1A cells
were lysed. The collecting supernatant was used to mea-
sure relative luciferase activity by a Dual-Luciferase
Reporter Assay System (Promega).

Western Blot Analysis

Following extracting proteins from Ishikawa and HEC-1A
cells by RIPA buffer containing protease inhibitor, the
BCA Protein Assay Kit (Abcam, Cambridge, MA, USA)
was used to detect the protein concentrations. A total of 40
ng proteins were separated by 10% SDS-PAGE. Then, the
resolving proteins were transferred into PVDF mem-
branes. At room temperature, the blocking was performed
using 5% bovine serum albumin (BSA). After blocking,
membranes were incubated overnight at 4°C with primary
antibodies against MET (1:1000; Abcam) and B-actin
(1:1000; Abcam). Then, tris-buffered saline Tween-20
(TBST) was used to wash the membranes for at least
three times. Subsequently, at room temperature, the sec-
ondary antibody HRP-conjugated anti-mice IgG (1:5000;
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Santa Cruz, Waltham, MA, USA) was added to incubate
for 1 h. B-actin was used as the internal reference. The
membranes were visualized by ECL chemiluminescent
substrate reagent kit (Invitrogen), and quantified by
ImageLab software (Bio-Rad, Hercules, CA, USA).

Statistical Analysis

SPSS software (version 20.0, USA) was used to perform
statistical analyses. Data were expressed as the mean =+
standard deviation. Student’s s-test was used to assess the
differences between the two groups. One-way ANOVA
was used to evaluate the differences among multiple
groups. After ANOVA analysis, the pairwise comparison
was performed using Tukey’s multiple comparisons test.
Pearson’s correlation analysis was used to determine the
correlation between the expression levels of miR-449a and
LINCO1106/MET in EC tissues. P-value less than 0.05
indicated a statistically significant difference. All experi-
ments were conducted in triplicate in at least three inde-
pendent experiments.

Results
LncRNA LINCOI 106 is Highly Expressed

in EC Tissues and Cells

Based on TCGA database, LINC01106 expression in uter-
ine corpus endometrial carcinoma (UCEC) and normal
tissues was analyzed. We discovered that LINCO01106
expression was highly up-regulated in UCEC tissues in
contrast to that in normal tissues (Figure 1A, P < 0.05).
Subsequently, we detected the expression of LINC01106
in EC and adjacent tissues from 64 patients to further
verify the above results. The results of qRT-PCR uncov-
ered that LINCO1106 expression was
increased in tumor tissues compared to that in adjacent
tissues (Figure 1B, P < 0.001). Similarly, LINC01106
expression was significantly up-regulated in stage II/IV
of EC compared to that in stage I/Il (Figure 1C, P <
0.001). As shown in Table 1, the high expression and
low expression of LINC01106 exhibited significant differ-
ences in tumor stage and metastasis. Meanwhile, the
expression of LINC01106 in the EC cell lines (HEC-1A,
Ishikawa and KLE) and the human endometrial-stromal
cell line (hESC) was detected. qRT-PCR results revealed
that LINCO1106 expression in EC cell lines (HEC-1A
Ishikawa and KLE) was dramatically increased in contrast
to that in the hESC cells (Figure 1D, P < 0.01).
Additionally, the expression of LINCO01106 in Ishikawa

dramatically

and HEC-1A cell lines was relatively higher among these
three cell lines. Therefore, Ishikawa and HEC-1A cell
lines were chosen to perform the subsequent experiments
(Figure 1D, P < 0.01). We speculated that LINC01106
might play a pathogenic role in EC.

LncRNA LINCOI 106 Knockdown Inhibits
the Proliferation, Migration and Invasion
of EC Cells in vitro and Suppresses the

Growth of Tumor Xenograft in vivo
After sh-LINC01106-1/-2/NC
Ishikawa and HEC-1A cells, the efficiency of transfection
was detected by qRT-PCR. We found that LINCO01106
expression was significantly down-regulated by the trans-
fection of sh-LINC01106-1/-2 (Figure 2A, P < 0.01),
suggesting that sh-LINC01106-1/-2 was successfully
transfected into EC cells. We chose sh-LINCO1106 to
perform the following trails due to its relatively high

transfection  of into

silencing efficiency. MTT assay revealed that the viability
of Ishikawa and HEC-1A cells was obviously declined in
the sh-LINC01106-1 group compared with the sh-NC
group (Figure 2B, P < 0.01). Wound healing assay uncov-
ered that the wound healing rate of Ishikawa cells was
reduced by LINC01106 knockdown. Simultaneously, the
wound healing rate of HEC-1A cells presented the similar
results (Figure 2C, P < 0.01). In line with the above
results, transwell invasion assay indicated that the number
of invasion EC cells was lessened by LINC01106 knock-
down (Figure 2D, P < 0.01). In addition, we also investi-
gated the effect of LINCO01106 inhibition on the growth of
tumor xenograft in vivo. We found that tumor volume was
dramatically smaller and tumor weight was obviously
lighter in the sh-LINC01106-1 group compared to those
in the sh-NC group (Figure 2E, P < 0.01). These results
suggested that silence of LINC01106 inhibited prolifera-
tion, migration and invasion of EC cells in vitro and
suppressed the growth of tumor xenograft in vivo.

LncRNA LINCOI 106 Targets miR-449a

Based on the Lncbase database and Starbase database,
eight miRNAs were chosen to screen out the target of
LINCO1106 by RIP assay. The results demonstrated that
the LINCO1106 immunoprecipitates obtained from
Ishikawa and HEC-1A cells were notably enriched with
miR-449a and miR-34a-5p compared to those in the empty
vector (MS2) group (Figure 3A, P < 0.01). MiR-449a was
chosen to further verify whether it is a target of
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Figure 1 LncRNA LINCOI 106 is highly expressed in EC/UCEC tissues and EC cells. (A) The expression of IncRNA LINCOI 106 in UCEC tissues and normal tissues was
analyzed in TCGA. *P < 0.05. (B) The expression of IncRNA LINCO1 106 in EC tissues (n = 64) and adjacent tissues (n = 64) was detected by qRT-PCR. P < 0.001. (C) The
expression of InNcRNA LINCOI 106 at different WHO grades was detected by qRT-PCR. P < 0.001. (D) The expression of IncRNA LINCOI 106 in HEC-IA, Ishikawa, KLE and

hESC cells was detected by qRT-PCR. **P < 0.01 vs the hESC cells group.

LINCO01106. Subsequently, we used the Starbase software
to predict the potential binding site between LINCO01106
and miR-449a (Figure 3B) and detected the expression of
miR-449a after the transfection of sh-LINCO01106-1/NC
into Ishikawa and HEC-1A cells. qRT-PCR results dis-
closed that transfection of sh-LINCO01106-1 significantly
up-regulated miR-449a expression (Figure 3C, P < 0.01).
To further determine the relationship between LINC01106
and miR-449a, DLR assay was performed both in

Ishikawa and HEC-1A cells. We discovered the luciferase
activity in the LINCO1106-WT/miR-449a mimics group
was obviously decreased in contrast to that in the
LINCO01106-WT/miR-NC group (Figure 3D, P < 0.01).
Additionally, miR-449a expression was reduced in tumor
tissues in comparison to the adjacent tissues (Figure 3E, P
< 0.001). Besides, t a negative correlation between
LINCO01106 and miR-449a was exhibited in EC tissues
(Figure 3F, P = 0.0485, r = —0.2476). On account of the
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Table | Correlations Between IncRNA LINCO1 106 Expression and Clinicopathological Characteristics in EC

Characteristics Total LINCOI106 Expression P-value
Low (32) High (32)

Age 0.614
<60 years 36 17 19
260 years 28 15 13

Resection degree 0.802
Total resection 31 16 15
Subtotal resection 33 16 17

Diameter 0.798
<5em 25 13 12
25cm 39 19 20

Metastasis 0.012*
NO 34 22 12
YES 30 10 20

WHO Grade 0.045*
1N 34 21 13
nnv 30 I 19

Notes: WHO, World Health Organization. In metastasis: *P = 0.012; In WHO Grade: *P = 0.045.

above data, we speculated that miR-449a was a target of
LINCO01106
LINCO1106.

and was negatively modulated by

Overexpression of miR-449a Inhibits the
Proliferation, Migration and Invasion of
EC Cells in vitro

To investigate the role of miR-449a on the biological func-
tions of EC cells (Ishikawa and HEC-1A cells), the transfec-
tion efficiency of miR-449a was detected. The results of qRT-
PCR demonstrated that miR-449a expression was visibly up-
regulated by miR-449a mimics, whereas was down-regulated
by miR-449a inhibitor (Figure 4A, P < 0.01), which demon-
strated that miR-449a mimics/inhibitor was transfected into
EC cells successfully. MTT assay showed that overexpres-
sion of miR-449a could suppress the cell viability in both two
cell lines (Figure 4B, P < 0.01). Wound healing assay and
transwell invasion assay demonstrated that the wound heal-
ing rate of EC cells and the number of invasion cells were
both inhibited by miR-449a overexpression (Figure 4C and
D, P<0.01). These data implied that overexpression of miR-
449a could inhibit the proliferation, migration and invasion
of EC cells.

MiR-449a Targets MET

Through Targetscan software, the potential binding site
between miR-449a and MET was depicted (Figure 5A).
Through dual luciferase reporter assay, in contrast to the
MET-WT/miR-NC group, a decreased luciferase activity
was exhibited in the MET-WT/miR-449a mimics group,
which proved MET was a target gene of miR-449a
(Figure 5B, P < 0.01). On the basis of TCGA database,
we analyzed the status of MET expression in UCEC and
normal tissues. The results presented that the expression
of MET was highly increased in UCEC tissues com-
pared to that in normal tissues (Figure 5C, P < 0.05).
The expression of MET in EC and adjacent tissues was
used to further verify the above results. The results of
qRT-PCR uncovered that MET expression was higher in
tumor tissues than that in adjacent tissues (Figure 5D, P
< 0.001). Moreover, miR-449a expression was nega-
tively correlated with MET in EC tissues (Figure SE,
P = 0.0285, r = —0.2739). Western blot assay demon-
strated that the protein expression of MET was down-
regulated by miR-449a overexpression (Figure S5F, P <
0.01). In brief, we identified MET was a target gene of
miR-449a.
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Figure 2 LncRNA LINCO1 106 knockdown inhibits proliferation, migration and invasion of EC cells in vitro and suppresses the growth of EC in vivo. (A) The expression of
LINCOI 106 in EC cells was detected by qRT-PCR. (B) The viability (OD450) of EC cells was measured by MTT assay. (C) The wound healing rate of EC cells was measured
by wound healing assay. (D) The number of invasion cells was measured by transwell invasion assay. (E) The tumor volumes were monitored at different time points and

tumor weights were measured 4 weeks later. **P < 0.01 vs the sh-NC group.

LncRNA LINCOI 106 Knockdown
Suppresses the Proliferation, Migration

and Invasion of EC Cells by Regulating the

miR-449a/MET Axis in vitro

The expression of MET in the EC cell lines (HEC-1A,
Ishikawa and KLE) and the human endometrial-stromal
cell line (hESC) was detected by qRT-PCR. We found that
MET expression was dramatically up-regulated in the EC cell
lines compared to the hESC cells (Figure 6A, P < 0.01).

Then, qRT-PCR was performed to detect the transfection
efficiency of pcDNA-MET/NC in Ishikawa cells. The results
demonstrated that MET expression in the pcDNA-MET
group was highly increased in comparison to the pcDNA-
NC group (Figure 6B, P < 0.01) and we confirmed pcDNA-
MET was transfected into Ishikawa cell. MTT assay demon-
strated that the viability of Ishikawa cells was significantly
declined in the sh-LINCO01106-1 group in contrast to the sh-
NC group. Interestingly, compared with the sh-LINC01106-1
group, cell viability was partly promoted in both the sh-
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P = 0.0485, r = —0.2476.
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Figure 4 MiR-449a suppresses proliferation, migration and invasion of EC cells. (A) The expression of miR-449a after transfection of miR-449a mimics/inhibitor/NC in EC
cells was detected by qRT-PCR. (B) The viability (OD450) of EC cells was measured by MTT assay. (C) The wound healing rate of EC 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.

LINC01106-1 + pcDNA-MET group and the sh-
LINCO01106-1 + miR-449a inhibitor group (Figure 6C, P <
0.01). We also found that the wound healing rate of EC cells
and the number of invasion cells were both declined in the
sh-LINCO01106-1 group in comparison to those in the sh-NC
group. Nevertheless, the inhibiting effects of sh-LINCO01106-
1 on the migration and invasion of Ishikawa cells were both
reversed by up-regulation of MET and down-regulation of
miR-449a (Figure 6D and E, P <0.01). These results implied
that silencing of LINCO01106 could suppress the proliferation,
migration and invasion of EC cells in vitro through regulating
the miR-449a/MET axis.

Discussion
EC, as one of the most serious cancers of women, usually
contributes to the highest mortality among female-related

cancers.” Many IncRNAs are taken part in the occurrence
of EC.'** LINC01410 is highly expressed both in EC
tissues and cells and the up-regulation of LINCO01410 is
closely related to tumor stage.'' LINC01220 expression is
dramatically up-regulated in EC tissues and its high
expression is strongly associated with tumor stage.’
Consistent with the above two findings, we revealed that
the expression of LINCO1106 was obviously elevated in
EC tissues and cells, and high expression of LINC01106
presented a notable connection with the tumor stage. In
addition, we also demonstrated that LINC01106 was cor-
related with tumor metastasis. Therefore, we speculated
that LINCO01106 might be an onco-IncRNA in EC.

Also, some IncRNAs have been found to act as impor-
tant regulators in cell proliferation, migration and invasion
and apoptosis in EC.'%!'*3% For instance, LINC01220

OncoTargets and Therapy 2020:13

submit your manuscript

9651

Dove


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

Gao et al Dove
A B Ishikawa HEC-1A
2157 = miRNC 2 1.57 mm miR-NC
:; =3 miR-449a mimics g = miR-449a mimics
o o
MET wt 5' GUCCAAUGGUUUUUUCAcCUGCCU 3 by 1.0 pd 1.0
(NERRRE g g
. (] Q9
miR-449a 3 CGGUCGAUUGUUAUGUGACGGA 5 3 3
=05 i =05 *
MET mut 5' GUCCAAUGGUUUUUUGUGACGGU 3' ¢ g
] ]
% 0.0 : - % 0.0 r ,
MET wt MET mut MET wt MET mut
C ~ o D P<0.001 E r=-0.2739
B - ! - P =0.0285
© : w8 o8
} = i =
i - P
- | Se aariha °6
i S P XN S
BN 3 2
o o L. T i,
’:!' % A Ay AL AN g-
— - i
] N 2] ik )
i =7 E AATATA E
o e | 5 s
e, i . & o4 . . . . )
-4 By - Adjacent tissues  Tumor 0 1 2 3 4 5
Relative expression of miR-449a

(num(T)=174; num(N)=91)

I

E = miR-NC
Ishikawa HEC-1A 5 1.57 B3 miR-449a mimics
s
MET - | — %
g 1.0
x
L W —— o
B-actin £ 05 -
@ V.
Y & ,\50 & g
& & & & ©
& 25 <€ > 2 0.0 .
g? 59 % Ishikawa
> > ©
& &

HEC-1A

Figure 5 Identification of MET as the target gene of miR-449a. (A) The predicted complementary binding site of MET and miR-449a. (B) The luciferase activity in EC cells
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detected by Western blot assay. **P < 0.01 vs the miR-NC group.

silencing suppresses the proliferation and facilitates the
apoptosis of EC cells.>® The proliferation and invasion of
EC cells are restrained by LINC01410 knockdown.''
Suppression of LINCO01016 inhibits the proliferation,
migration and invasion of EC cells.'® In this study, we
discovered that LINC01106 inhibition suppressed the pro-
liferation, migration and invasion of EC cells. In line with
our results, Guo et al have reported that silence of
LINCO01106 suppresses the proliferation and migration of
colorectal cancer cells.”’ However, the previous study only
investigated the regulatory mechanism of LINCO01106
knockdown on the proliferation and migration in color-
ectal cancer cells. Our results further confirmed that
knockdown of LINCO1106 also attenuates the invasion
ability of EC cell. The above results implied that

LINCO1106 knockdown retarded the occurrence and
development of EC.

MiR-449a is participated in the progression of tumors
and serves as anti-tumor role in several tumor types.*>>*
Ding et al have uncovered that the expression of miR-449a
is down-regulated in non-small cell lung cancer (NSCLC),
whereas overexpression of miR-449a reduces the prolif-
eration and facilitates the apoptosis of NSCLC cells.** Li
et al have disclosed that miR-449a expression is obviously
decreased in gastric cancer (GC) cells, while overexpres-
sion of miR-449a can suppress the proliferation of GC
cells.* Similarly, Feng et al have found that the expression
of miR-449a is dramatically reduced in colitis-associated
colorectal cancer (CAC) tissues and miR-449a up-regula-
tion restrains the viability of colorectal cancer cells, thus
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Figure 6 LINCOI106 knockdown inhibits proliferation, migration and invasion of EC cells in vitro by regulating miR-449a/MET. (A) The expression of MET in HEC-I|A,
Ishikawa, KLE and hESC cells was detected by qRT-PCR. **P < 0.01 vs the hESC cells group. (B) The expression of MET after transfection of pcDNA-MET/NC into Ishikawa
cells was detected by qRT-PCR. **P < 0.01 vs the pcDNA-NC group. (C) The viability (OD450) of Ishikawa cells was measured by MTT assay. (D) The wound healing rate of
Ishikawa cells was measured by wound healing assay. (E) The number of invasion cells was measured by transwell invasion assay. *P < 0.01 vs the sh-NC group, **P < 0.01 vs

the sh-LINCO1106-1 group.

inhibiting the progression of CAC.** In this study, we
demonstrated that miR-449a expression was obviously
decreased in EC tissues and cells. The viability, the migra-
tion and invasion of EC cells could be inhibited by miR-
449a overexpression. In line with these results, some
researches have revealed that the expression of miR-449a
is markedly decreased in EC tissues'® and miR-449a over-
expression can diminish cell proliferation, metastasis and
invasion in EC.° At the same time, LINC01106 was

identified to target miR-449a and miR-449a expression
was negatively modulated by LINC01106. We inferred
LINCO1106 silencing attenuated the progression of EC
by regulating miR-449a.

The emerging evidence suggests that MET is an impor-
tant factor in the development of cancers,**** including
EC.%*?® Yang et al have presented that MET is highly
expressed in ovarian cancer tissues and cells.> Zhang et al

have reported that the proliferation, migration and invasion
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of NSCLC cells are mediated by MET.?® In the current
study, we discovered MET expression in EC tissues was
significantly increased. In line with this result, Xiao has
showed that MET expression is dramatically up-regulated
in EC tissues.”® Meanwhile, MET was proved to be a
target gene of miR-449a and there was an inverse relation
between miR-449a and MET. The results displayed that
MET was negatively regulated by miR-449a. Similar to
our results, Cheng et al have displayed that miR-449a
inhibits the growth of hepatocellular carcinoma through
regulating MET.?’ Simultaneously, we revealed that both
up-regulation of MET and down-regulation of miR-449a
reversed the suppressive effect of LINC01106 knockdown
on the proliferation, migration, and invasion of Ishikawa
cells. The results suggested that LINC01106 knockdown
inhibited EC progression via regulating the miR-449a/
MET axis.

To be concluded, the current study uncovered that
knockdown of LINCO01106 could restrain the proliferation,
migration and invasion of EC cells through regulating the
miR-449a/MET axis in vitro. However, this study did not
confirm the interactions among LINC01106, miR-449a
and MET in EC tissues in vivo, which may be a limitation
of the present study. Further experiments will be per-
formed to elucidate these issues in the future. In a word,
we hope these findings will still provide a new strategy for
treating EC.
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