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Abstract. - OBJECTIVE: To investigate the
possible function and mechanism of IncRNA
SNHGS in the pathogenesis of endometrial car-
cinoma.

PATIENTS AND METHODS: We utilized qRT-
PCR to detect the expression of SNHG8 in 60
cases of endometrial carcinoma and 25 cases of
normal endometrium; after that, the endometrial
carcinoma cell lines were screened. SNHG8 was
transfected into endometrial carcinoma cells by
Lipofectamine and the proliferative activity of
cells was detected by cell counting kit-8 (CCK-
8) assay. Bioinformatics methods were used to
detect the target microRNA. miR-152 is predict-
ed to bind to SNHG8 and target genes of c-MET.
Luciferase reporter assay was performed to de-
tect the relative luciferase activity between miR-
152 and c-MET, SNHG8. The interactions be-
tween SNHG8, miR-152, and c-MET were further
verified by transfection of miR-152 mimics, miR-
152 mimics + OE-SNHG8, SNHG8 siRNA, and
SNHGS8 siRNA + miR-152 inhibitor.

RESULTS: SNHG8 expression in endometrial
carcinoma tissue was significantly higher than
that in normal endometrium. After transfection
with SNHG8 siRNA, the cell viability of AN3CA
cells decreased, whereas the activity of Ishika-
wa was increased after transfection with SNHG8
overexpression plasmid. Bioinformatics predic-
tions and dual luciferase reporter assay illus-
trated that SNHG8 was bound to miR-152 and
miR-152 targeted on c-MET. In addition, miR-
152 mimics inhibited the expression of c-MET,
and the inhibitory effect was reversed after SN-
HG8 overexpression. Silencing SNHG8 reduced
c-MET expression, and c-MET expression was
reversed after addition of miR-152 inhibitor.

CONCLUSIONS: SNHGS8 is highly expressed
in endometrial carcinoma, and SNHG8 targets
c-MET through miR-152 to regulate the prolifera-
tion of endometrial cancer cells.
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Introduction

Endometrial cancer (EC) is a common epi-
thelial malignancy in the female reproductive
system, and its incidence ranks the fourth among
all the female cancers, only lower than those in
colorectal cancer, lung cancer and breast cancer'.
According to its relationship with the estrogen,
EC is classified into estrogen-dependent type
and non-estrogen-dependent type. Type I EC
presents good cell differentiation, positive ex-
pressions of estrogen and progesterone receptor
and good prognosis. Type II EC presents a high
degree of malignancy with poor prognosis, in
which estrogen and hormone receptors are not or
weakly expressed. Although the prognosis of EC
is better than ovarian cancer and cervical cancer,
its 5-year survival rate is not satisfactory, with
only 83% in stage I-11, 73% in stage 111 and 62%
in stage IV. More studies have shown that the
occurrence and development of EC are closely
linked to epigenetic changes®*.

In the 3 billion base pairs that make up the
human genome, only less than 2% of the nucleic
acid sequences encode proteins, and over 98%
are non-protein-coding sequences. LncRNAs are
non-coding RNAs with over 200 nucleotides in
length*3. Earlier researches have shown that In-
cRNAs have no effect, but recent studies have
found that some IncRNAs are dysregulated in
some cancerous tissues. They exhibit a high
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degree of tissue specificity and are significantly
associated with the proliferation, invasion of can-
cer cells, and prognosis of cancer patients, which
are a new target for cancer diagnosis and treat-
ment®’. Moreover, IncRNAs act as competitive
endogenous RNAs (ceRNAs) to bind miRNAs
and regulate the expression of target mRNAs.
This mechanism is becoming new hotspot in epi-
genetic research®’.

Small nucleolar RNA host gene 8 (SNHGS)
has a total length of 1062 nt and is defined as
IncRNA. It has been reported that the expression
of SNHGS in EBV-associated gastric cancer is
significantly increased and may be involved in
its development!?, but the current expression
of SNHGS in endometrial cancer has not been
reported.

Patients and Methods

Patients’ Information

Tumor tissues from 60 EC patients who un-
derwent surgical resection from June 2008 to
December 2011 were selected as the disease
group. Neither hormone treatment nor chemora-
diation was performed before surgery. Patients
were followed-up for 5 years. Then, the clinical
data was collected for further analysis. Normal
endometrial tissues of 25 patients with hystero-
myoma undergoing total hysterectomy in the
same period were selected as the control group.
This study was approved by the Hospital Ethics
Committee; the patients signed the informed
consent form.

Cell Culture and Transfection

Human endometrial cancer cells (Ishikawa,
Japan, HECI-A, HECI-B, AN3CA, RL95-2) were
cultured in Dulbecco’s modified eagle medium
(DMEM), high glucose containing 10% fetal
bovine serum (FBS) at 37°C with 5% CO,. Cells
with good viability in logarithmic phase were
selected and transfected according to Lipofect-
amine 2000 instructions. SNHGS8 overexpression
plasmid and siRNA, miR-152 NC, miR-152 mim-
ics, miR-152 inhibitors, ¢c-MET siRNA (Gene-
pharma, Shanghai, China) were transfected and
the medium was changed 6 h after transfection.
The interference sequences were: miR-152 mim-
ics (Forward: 5-UCAGUGCAUGACAGAAC-
UUGG-3’, Reverse: 5’-AAGUUCUGUCAUG-
CACUGAUU-3’), miR-152 inhibitor (Forward:
5’- CCAAGUUCUGUCAUGCACUGA-3’, Re-
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verse: 5-CTCATTTGGATAGGCTTGTAA-3’),
negative  control  (5-TTACAAGCCTATC-
CAAATGAG-3).

RNA Extraction and qRT-PCR

Total RNA was extracted by TRIzol, chloro-
form and isopropanol for both cell samples and
tissue samples. The extracted RNA was stored at
-80°C until the concentration was determined by
a microtiter plate reader. cDNA was reverse tran-
scribed by the loop method and 1 pL. of cDNA was
used for the detection of miR-152. SYBR Green
method was used for polymerase chain reaction
(PCR) detection. PCR amplification conditions
were: 5 min pre-denaturation at 94°C followed
by 40 cycles of (30 s at 94°C, 30 s at 55°C, and 90
s at 72°C). The primer sequences were: internal
reference U6 primer (Forward: 5’-CTCGCTTC-
GGCAGCAGCACATATA-3 ©, downstream was
a universal primer for the kit), SNHGS8 (Forward:
5S’AAGTTTACAAGCATGCGCGG-3’; Reverse:
5>TCAAACTGACGGTTCTCGGG-3’), miR-
152 (Forward: 5-GTGCAGGGTCCGAGGT-3’;
Reverse: 5"-TGACAGAACTTGGGTCGT-3’),
c-MET (Forward: 5>~ AGCAATGGGGAGTGTA-
AAGAGG-3’, Reverse: 5>-CCCAGTCTTGTACT-
CAGCAAC-3).

Cell Counting Kit-8 (CCK-8) Assay

Transfected cells after 24 h were digested
and collected. These cells were inoculated into
96-well plates at 2x10° per well. 6 replicate wells
were set in each group. 6 h after cells were ad-
herent to the plate, CCK-8 method was used to
detect cell viability. 2 h before the assay, 10 pL of
CCK-8 were added to each well and incubated at
37°C for 2 h. The absorbance of each well at 450
nm was recorded by a microplate reader.

Bioinformatics Prediction

MiR-152 was obtained from predicting miR-
NAs that bound to SNHG8 by bioinformatics
(starbase), followed by prediction of miR-152 tar-
get genes using TargetScan, mirBase and mirDB
to obtain c-MET. Screening strategies: tumor-re-
lated genes were selected, high scores of candi-
date genes bound to miRNA were finally chosen.

Construction of Luciferase Reporter
Gene Vector and its Activity Assay

The sequences of SNHG8 and ¢c-MET were
downloaded from the NCBI website to construct
the wild-type sequence SNHG8 WT 3’UTR and
the mutant sequence SNHG8 MUT 3’UTR, as
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well as the wild type sequence c-MET WT
3’UTR and the mutant sequence ¢c-MET MUT
3’UTR. AN3CA cells were then seeded in
96-well plates and co-transfected with 50 pmol/L
miR-152 mimics or negative control and the con-
structed 80 ng of c-MET or SNHG8 WT 3’UTR
or SNHG8 MUT 3’UTR into AN3CA cells. After
transfection for 48 h, cells were lysed using dual
luciferase reporter assay system to detect the flu-
orescence intensity.

Western Blot

The transfected cells were seeded in 6-well
plates containing 2.5 mL of cell culture medi-
um and cultured for 72 h. After that, they were
collected. For protein extraction, cell lysate was
added on ice and centrifuged,; next, the super-
natant was harvested. The protein concentration
was calculated according to bicinchoninic acid
(BCA) protein kit instructions. Proteins were
boiled at 100°C after adding sodium dodecyl sul-
phate-polyacrylamide gel electrophoresis (SDS-
PAGE) protein loading buffer. Proteins were
blotted onto polyvinylidene difluoride (PVDF)
membranes and blocked in 5% skimmed milk;
c-MET primary antibody was used for incuba-
tion, and after washing, the second antibody was
utilized for incubation. At last, immunoblots were
visualized.

Statistical Analysis

We used Statistical Product and Service Solu-
tions (SPSS) 19.0 statistical software (IBM, Ar-
monk, NY, USA) for analysis; measurement data
were expressed by mean + standard deviation,
comparison of data between groups were ob-
tained by using -test. p < 0.05 indicated the dif-
ference was statistically significant.

Results

LncRNA SNHG8 Promotes the
Development of Endometrial Carcinoma
We detected the IncRNA SNHGS expression
in 60 cases of EC and 25 cases of normal endo-
metrium by Real-time fluorescence quantitative
PCR. Higher expression level of SNHGS in EC
was observed than that in normal endometrial tis-
sues (p < 0.001) (Figure 1A). Median expression
of SNHGS8 in EC was served as the boundary;
the disease group was further assigned into high
expression group and low expression group. Sur-
vival time of EC patients with high expression of

SNHGS was shorter than that in lower expression
group (p = 0.0332) (Figure 1B). The SNHGS
expression in positive lymph node metastasis
was significantly higher than that with negative
lymph node metastasis (p < 0.001) (Figure 1C).
The expression level of SNHGS in EC patients
with FIGO stage III was significantly higher than
those in stage I and II (p < 0.001) (Figure 1D).

Effect of IncRNA SNHG8 on
Cell Phenotype

First, we detected the expression level of SN-
HGS in EC cells (Ishikawa, HEC1-A, HECI-B,
AN3CA, RL95-2) by qRT-PCR. We found that
the expression level of SNHGS8 was the lowest in
Ishikawa and the highest in AN3CA. Therefore,
Ishikawa and AN3CA were selected for subse-
quent cell experiments. Subsequently, SNHGS
overexpression plasmid was transfected in Ishi-
kawa and the expression level of SNHG8 was
detected. The results indicated that SNHGS ex-
pression was significantly elevated after SNHGS
overexpression plasmid transfection in Ishikawa
cells (Figure 2C). CCK-8 assay revealed that
the viability of Ishikawa cells was significantly
increased after transfection with SNHGS overex-
pression plasmid (Figure 2D). Interference effi-
ciency of SNHGS8 siRNA1 and SNHG8 siRNA2
was evaluated by Real-time PCR after SNHGS
transfected in AN3CA. We found that both siR-
NAs significantly down-regulated mRNA level
of SNHGS, of which, inhibitory effect of siRNA1
was more significant (Figure 2E). So, we selected
siRNA1 for subsequent functional verification.
After transfection with SNHGS siRNA1 for 96 h,
CCKS assay demonstrated that viability of AN-
3CA cells were significantly reduced (Figure 2F).

SNHG8 Regulates c-MET via miR-152

We proposed that it is possible for SNHG8
to bind to and promote the degradation of some
miRNAs and then to prevent the degradation
of its target gene as ceRNA. In order to obtain
miRNAs that are bound to SNHGS, we predict-
ed a very large number of miRNAs by starbase,
and miR-152 was chosen because of its function
and score. In order to further verify whether
miR-152 can bind to SNHGS, we first detected
the expression level of miR-152 in EC (Figure
2B), which was remarkably decreased in EC. In
contrast, miR-152 expression was subsequently
significantly elevated by transfection of SNHGS
siRNA into AN3CA cells (Figure 3A). By con-
structing the SNHG8 WT 3’UTR and the mutant
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Figure 1. LncRNA SNHGS88 plays a cancer-promoting role in EC. A, The expression of SNHG8 in 60 EC patients was
significantly higher than the expression of 25 normal endometrium. B, EC patients were divided into SNHGS high and low
expression group. The overall survival rate of SNHGS high group was significantly lower than that of SNHGS8 low expression
group. C, SNHGS expression was positively correlated with lymph node metastasis. D, SNHGS8 expression was positively

correlated with histological grade.

sequence SNHG8 MUT 3’UTR (Figure 3B), the
SNHGS8 WT 3’UTR luciferase was decreased
after transfection of miR-152 in AN3CA cells.
No significant difference in luciferase activity
before and after SNHG8 MUT 3’UTR trans-
fection was observed, suggesting that SNHGS8
is bound to miR-152 to quench fluorescence
(Figure 3C).

Next, bioinformatics was utilized to predict
target genes of miR-152 and functional analysis
was performed; thereby, c-MET was obtained.
We next verified whether miR-152 can bind to
¢-MET, and after AN3CA cells were transfect-
ed with SNHGS8 siRNA, the expression level of
¢-MET was remarkably reduced (Figure 3D).
Further validation pointed out that the luciferase
activity of c-MET WT 3’ UTR was decreased af-
ter AN3CA cells were transfected with miR-152,
while there was no significance in luciferase ac-
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tivity before and after transfecting c-MET MUT
3’UTR (Figure 3E). As a result, c-MET is the
target gene of miR-152.

Interactions Between SNHGS8, miR-152
and c-MET

For further verifying the effect of SNHGS8
on regulating the expression level of c-MET as
ceRNA, we examined the expression level of
¢-MET in EC and analyzed the association be-
tween the expressions of SNHGS8 and ¢-MET in
EC. We found a positive link between SNHGS
and ¢c-MET (Figure 4A). To determine whether
SNHGS regulates c-MET expression by binding
to miR-152, we determined protein and mRNA
levels of c-MET after altering the expression of
SNHGS8 and miR-152. The miR-152 mimics in-
hibited c-MET expression, and the inhibitory ef-
fect was reversed after overexpressing SNHGS
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Figure 2. Effect of LncRNA SNHGS8 on cell phenotype. A, SNHG8 expression in EC cells (Ishikawa, HECI-A,
HECI1-B, AN3CA, RL95-2). B, MiR-152 was lowly expressed in EC tissues. C, The interference efficiency of pcDNA-
SNHGS in Ishikawa cells. D, CCK-8 assay showed that overexpression of SNHG8 promoted cell viability of Ishikawa
cells. E, Interference efficiency of si-SNHGS8-1 was the best in AN3CA cells. F, Viability of AN3CA cells weakened
after knockdown of SNHGS.

(Figures 4B-D). Silencing of SNHGS8 reduced (Figures 4C and 4E). These results indicated that
c-MET expression, and c-MET expression was SNHGS regulates c-MET expression by binding
reversed after addition of miR-152 inhibitor to miR-152.
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Figure 3. SNHGS regulated c-MET via miR-152. A, MiR-152 expression in AN3CA cells increased after knockdown of SNHGS.
B, Predicted binding sites for miR-152 and 3’-UTR regions of SNHGS. C, Luciferase reporter gene indeed showed that miR-152
binds to SNHGS. D, Knockdown of SNHGS reduced c-MET expression in AN3CA cells. E, Predicted binding sites for miR-152
with the 3’-UTR region of c-MET. F, Luciferase reporter gene assay showed that miR-152 was bound to c-MET.
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Figure 4. Interaction between c-MET, SNHG8 and miR-152. A, Correlation analysis of SNHG8 and c-MET expression.
B, Protein expression of c-MET in AN3CA cells was decreased after transfection of miR-152 mimics, which was reversed
by 0e-SNHG8. C, Protein expression of c-MET in AN3CA cells was decreased after knockdown of SNHGS, which can be
reversed by miR-152 inhibitor. D, The mRNA expression of c-MET in AN3CA cells was decreased after transfection of miR-
152 mimics, which was reversed by oe-SNHGS. E, The mRNA expression of c-MET in AN3CA cells was decreased after
knockdown of SNHGS, which can be reversed by miR-152 inhibitor.

1634



The role of LncRNA SNHGS8 in endometrial carcinoma via ¢cMET

Discussion

Endometrial carcinoma is one of the three most
common malignant tumors in the female repro-
ductive tract and is the most common gyneco-
logical tumor in developed countries. More than
90% of EC occurs in women over 50 years old.
69% of EC patients with stage I and II according
to the FIGO staging are surgically treated. In ad-
dition to surgery, 28% of EC patients require ra-
diotherapy and/or chemotherapy, and they gener-
ally have a better prognosis with a 5-year survival
rate of 95%. However, EC patients in stage 11l and
IV require radiotherapy and/or chemotherapy.
Patients with advanced disease usually have a
poor prognosis and a high recurrence rate. The
estimated 5-year survival rate is 47-69% and 15-
17%, respectively. Surgical removal of the uterus
leads to loss of fertility, ovariectomy causes
menopausal symptoms in premenopausal wom-
en, lymphadenectomy causes lower extremity
edema, radiation therapy induces gastrointestinal
reactions, chemotherapy and other complications
of chemotherapy serious influences life quality.
They also severely limit the progress of diagno-
sis and treatment of endometrial cancer. It is of
great importance to explore the pathogenesis as
well as to find new diagnostic and therapeutic
targets for the prognosis of EC. In recent years,
many other etiologies of EC have been reported.
Mutations and loss of PTEN gene, type I EC,
is related to microsatellite instability (MI) led
by mismatch, mutation of K-ras oncogene and
abnormally high expression of estrogen receptor
subtype ERa. Type II EC is mainly characterized
by increased mutation levels of mTOR or P53
in serous carcinoma''*. However, the molecular
biology of the occurrence and development of en-
dometrial cancer remains unclear. LncRNA was
originally considered as “transcriptional noise”.
As the research progresses, IncRNAs regulate the
expression of genes at the epigenetic, transcrip-
tional and post-transcriptional levels. LncRNAs
are dysregulated in various tumor tissues and
are involved in the occurrence and development
of the tumor tissue. Therefore, IncRNAs have
been new targets for cancer diagnosis and treat-
ment'®. Researches have found that IncRNA are
greatly involved in the tumorigenesis of EC. For
example, HOTAIR is one of the most studied
IncRNAs; it is upregulated in EC and is associ-
ated with poor prognosis. Currently, research on
IncRNA in EC is still small, and its role in EC is
still worth exploring'®".

LncRNA SNHGS is a type of small nucleolar
RNA (snoRNA). Most of the snoRNAs have been
considered to have no function of coding proteins
except for guiding RNA in post-translational ribo-
somal RNA modification. Several studies™" illus-
trated that this type of RNA is closely related to
the development of tumors. For example, SHNGS5
is downregulated in cancer tissues, such as colon
cancer and gastric cancer, and it also exhibits tu-
mor suppressor activity. We utilized RT-PCR to
detect the mRNA expression of LncRNA SNHGS
in EC tissues and normal endometrium tissues. The
results demonstrated that compared with normal
endometrium, the expression of SNHGS in EC was
significantly higher, which was consistent with the
previous report'® as the expression level of SNHGS8
in gastric cancer tissue was higher than adjacent
tissues. This indicated that SNHG8 may play an
essential role in EC. In this investigation, it was
difficult to obtain the matched normal endometrial
tissues from the EC patients as the control group
due to the morphology and location characteristics
of EC tissue, which may cause some bias.

Kaplan-Meier analysis was performed on the
SNHGS expression and the survival of EC pa-
tients. Results illustrated that the overall survival
of EC patients with overexpressed SNHG8 was
shorter, high expression of SNHGS in EC patients
had a poor prognosis. SNHGS is expected to be-
come a prognostic marker of EC.

Several studies?** have shown that miR-152 is
down-regulated in many solid tumor tissues. In
this experiment, we also confirmed that miR-152
was overexpressed in EC tissues compared with
normal tissues, which is consistent with previous
researches. Some research findings** on miR-152
in other tumors are obtained. In gliomas, miR-152
inhibits invasion and angiogenesis of tumor cells
by directly regulating the expressions of NRP-2
and MMP-3. Studies® have shown that upregu-
lation of miR-152 expression in EC significantly
inhibits tumor growth.

Bioinformatics predicts that c-MET is a poten-
tial target gene for miR-152. In comparison with
the control group, the mRNA and protein expres-
sions of c-MET were significantly decreased af-
ter transfecting miR-152 mimics. We determined
c-MET as the direct target gene of miR-152 by
dual luciferase reporter gene. Previously, over-
expression of ¢c-MET gene is observed in ma-
ny tumor tissues, including gastric cancer, liver
cancer, breast cancer, etc.’*?, so that the ability
of tumor cells is prior to normal cells, which is
consistent with our investigation.
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We explored the possible function of SNHG8
in the pathogenesis of EC and found that SNHGS
was abnormally expressed in EC. In in vitro ex-
periments, low expression of SNHGS inhibited
cell viability. Bioinformatics predicted that miR-
152 was bound to SNHGS8 and c-MET was bound
to miR-152. A series of experiments demonstrat-
ed that SNHGS exerted sponge function of miR-
152 to positively regulate its target gene c-MET,
thus promoting cell activity. The above results
provide a new possibility to explain the patho-
genesis of EC.

Conclusions
We showed that SNHG8 was highly expressed

in EC, and SNHGS targets c-MET to modulate the
proliferative activity of EC cells through miR-152.
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