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Long noncoding RNA SNHG16 acts
as an oncogene in Wilms' tumor throug
sponging miR-200a-3p
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Abstract. - OBJECTIVE: Recently, the role of Wilms’
long noncoding RNA (IncRNAs) in tumor pro-
gression has attracted much attention. The aim
of this study was to investigate the role of In-
cRNA SNHG16 in the development of Wilms’ tu-
mor, and to explore the underlying mechanism.

PATIENTS AND METHODS: Real Time-quan-
titative Polymerase Chain Reaction (RT-qP-
CR) was used to detect SNHG16 expression in
Wilms’ tumor patients’ tissues. Function assays,
including wound healing assay, and transwell
assay, were conducted to detect the cha
biological behaviors in Wilms’ tumor cells
gain or loss of SNHG16. Besides, the luci
reporter gene assay was performed to ex
the underlying mechanism.

RESULTS: The expression level of SNHG16
significantly up- regulated in Wilg i

occurs. In recent
ade in combination

% of patients with Wilms
metastasis and recurrence,
prognosis**. Therefore, there
to understand the underlying
ilms’ tumor progression and to
el out potential therapeutic strategies.
Eub-type of noncoding RNA (ncRNA),
cRNAS participate in a variety of cellular pro-
cesses and pathways in cancer development. Ln-
cRNA ZNF667-AS1 promotes the progression
of cervical cancer and is correlated with poor
prognosis?. LncRNA MEGS8 enhances epigene-
tic induction of epithelial-mesenchymal transi-
tion (EMT) in pancreatic carcinoma cells®. By
down-regu- modulating OIP5 expression, IncRNA OIP5-
m|R-200a:3p AS]1 promotes cell proliferation and inhibits cell
apoptosis in bladder cancer®. The expression
level of IncRNA-CCHET1 is positively associated
with the malignancy of colorectal carcinoma by
tumor. regulating the ERK/COX-2 pathway’. Activated
ed the metas- by ZEBI1, IncRNA HCCLS accelerates cell via-
ing miR-200a- bility, cell migration, EMT, and the malignan-
ight provide a new prospect cy of hepatocellular carcinoma®. LncRNA SN-
nd therapy of Wilms’ tumor. HG16, as a newly discovered IncRNA, has been
reported as a vital regulator in tumor develop-
Y SNHGI16, Wilms' tumor, ment. However, the clinical role and biological
mechanisms of SNHGI16 in the metastasis of
Wilms’ tumor have not been fully elucidated.
Our study found that SNHG16 expression was
ntroduction remarkably up-regulated in Wilms’ tumor tissues.

ever, opposite results we
ulation of SNHG16 in i
lation of SNHG16, t
increased signific

up-regulation
SNHG16 acte
via spongi

Meanwhile, SNHG16 promoted the migration and
Wilms’ tumor is the most frequent pediatric invasion of Wilms’ tumor cells in vitro. Further-
ancer, which affects one in 10,000 children more, we explored the underlying mechanism of

. Currently, the overall survival rate of SNHGI6 function in Wilms’ tumor.
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Patients and Methods

Tissue Specimens

50 Wilms’ tumor patients who received sur-
gery at The First Hospital of Jilin University
were enrolled in this study. Tissue samples were
collected from these patients for subsequent ex-
periments. All collected tissues were maintained
at —80°C. Written informed consent was obtained
from each subject before the operation. This
study was approved by the Ethics Committee of
The First Hospital of Jilin University.

Cell Lines

Cells were collected and digested from fresh
Wilms’ tumor tissues. All cells were cultured in
Dulbecco’s Modified Eagle’s Medium (DMEM;
Hyclone, South Logan, UT, USA) containing 10%
fetal bovine serum (FBS; Hyclone, South Logan,
UT, USA) and penicillin. Besides, the cells were
maintained in an incubator with 5% CO, at 37°C.

Cell Transfection

After synthesis, short hairpin RNA (shRNA)
targeting SNHGI16 (sh-SNHG16) or scragghle
oligonucleotides (NC), lentivirus targeti
HG16 (SNHGI16) or empty vector (EV
cloned into pGLVHI/GFP+Puro vector (Q
Pharma, Shanghai, China). Subsequently, Wi

NC, and SNHGI16 lentivirus
respectively. Real Time-qua

. The thermal cycle was as follows: 30
at 95°C, 5 sec for 40 cycles at 95°C, and 35 sec
. The relative expression level of target genes
lated by the 224 method.

Wound Healing Assay

Cells were first seeded into 6-wel
cultured overnight. After scratched
tip, the cells were cultured in ser
Relate distance was viewed ung

Transwell Assay

A total of 5 x10*
DMEM were replan
ing, Corning, N
ed with Matri

o paraformaldehyde for
rystal violet for 30
ly selected for each
ple. Finally, the number of invading cells was
DMI4000B microscope (Lei-
idelberg, Germany).

cBASE Predicted v.2 was used to
h for miRNAs that contained complementa-
SNHGI16. The 3-untranslated region
-UTR) of SNHGI16 was cloned into pGL3 vector
(Promega, Madison, W1, USA) as wild-type (WT)

"“UTR. Site-direction mutagenesis of the miR-200a-
3p binding site in SNHGI16 3-UTR was conduct-
ed through quick-change site-directed mutagenesis
kit (Stratagene, Cedar Creek, TX, USA), as mutant
(MUT) 3-UTR. Subsequently, they were transfected
into Wilms’ tumor cells. Luciferase activity was
finally determined by the Dual-Luciferase reporter
assay system (Promega, Madison, W1, USA).

Statistical Analysis

GraphPad Prism 5.0 (La Jolla, CA, USA) was
used for all statistical analysis. Experimental da-
ta were expressed as mean =+ standard deviation
(SD). The Student’s 7-test was utilized to compare
the difference between the two groups. p<0.05
was considered statistically significant.

Results

SNHG16 Expression Level
in Wilms’ Tumor Tissues

To determine the biological function of SN-
HGI6 in the tumorigenesis of Wilms’ tumor, we
first detected SNHGI16 expression in 50 paired



SNHG16 in Wilms' tumor
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Figure 1. Expression levels of SNHG16 in Wilms’ tumor
tissues and cell lines. SNHG16 expression was significantly
up-regulated in Wilms’ tumor tissues compared with adja-
cent tissues. Data were presented as mean + standard error
of the mean. *p<0.05.

Wilms’ tumor tissues and adjacent tissues by
RT-qPCR. The results showed that SNHG16 was
significantly up-regulated in Wilms’ tumor tissues
when compared with adjacent tissues (Figure 1).

Knockdown of SNHG 16 Inhibited
Migration and Invasion Abilities
of Wilms’ Tumor Cells

The cells were first collected and dige
from Wilms® tumor tissues. Subsequently,

respectively. Transfection efj
by RT-qPCR (Figure 2A)
demonstrated that knockd
cantly reduced the mj

s. Subsequently, the
SNHGI16 lentivirus or
rly, transfection efficien-
-qPCR (Figure 3A). Wound

The Association Between MiR-200a-3p
and SNHG 16 in Wilms’ Tumor Tk
and Cells

DIANA LncBASE Predicted
search for miRNAs that contag

was used to
d cornplernen-

NAs that interacted wit
Figure 4B, RT-qPCR

200a-3p and
orter gene assay was con-

of SNHG16-MUT and miR-
re, correlation analysis was
s’ tumor tissues. The results
a-3p expression was negative-
1th SNHG16 expression in Wilms’
tissues (Figure 4E).

er co-transfect
a-3p. Further

Discussion

In recent years, increasing researches have re-
vealed that noncoding RNAs function as import-
ant regulators in Wilms’ tumor. This may help
to understand the molecular mechanism in the
development of Wilms’ tumor. So, IncRNA SOX-
20T promotes the development of Wilms’ tumor
by regulating miR-363/FOXP4 axis. LINC00473
functions as an oncogene in Wilms’ tumor® by
antagonizing miR-195. MiR-21 regulates PTEN,
which also inhibits the proliferation and metas-
tasis of Wilms’ tumor cells!®. MiR-613 represses
cell proliferation and migration in Wilms’ tumor
by targeting FRS2. All these findings may pro-
vide a potential target for the treatment of Wilms’
tumor''.

Small nucleolar RNA host gene 16 (SNHG16),
one of the noncoding RNAs, functions as an on-
cogene in multiple malignant tumors. SNHGI16
promotes the progression of cervical cancer
through the miR-216-5p/ZEBI1 signal pathway!?.
SNHG16 enhances cell proliferation and migra-
tion in gastric cancer”. SNHGI16 promotes the
growth and migration, whereas represses the
apoptosis of colorectal cancer cells through the
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exact role in Wilms’
so far. In the present

6 was knocked down, the migration and
asion of Wilms’ tumor cells were significantly
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Wilms’ tumor cell migration and invasion. A, SNHG16 expression in Wilms’
(NC) or SNHG16 shRNA (sh-SNHG16) was detected by RT-qPCR. B, Wound
216 significantly decreased migrated distance of Wilms’ tumor cells (magnifi-

were significantly promoted. All the above results
indicated that SNHG16 acted as an oncogene in
Wilms’ tumor and promoted its metastasis.
Recently, increasing studies have uncovered
the mechanism that IncRNAs function as com-
peting endogenous RNAs for microRNAs, there-
by participating in tumor progression. Consis-
tently, IncRNA TP73ASI significantly promotes
cell apoptosis and depresses cell proliferation in
colorectal cancer by functioning as a compet-
ing endogenous RNA for miR-103 to modulate
PTEN expression!s. By sponging miR-27b-3p,
IncRNA KCNQIOTT! facilitates the proliferation
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-small cell lung cancer cells
1.

HGI16 functioned in
ncBASE Predicted v.2
potential microRNAs of
” miR-200a-3p was screened
urther experiments MiR-200 family (in-
pa, -200b, -200c, -141, and -429)
heen reported to inhibit cell prohferatlon
gtastasis, and EMT in various malignant tu-
iR-200a-3p inhibits cell proliferation and
cell apoptosis of renal cell carcinoma

SNHG16

Oted Wilms’ tumor cell migration and invasion. A, SNHG16 expression in Wilms’
V) or SNHGI16 lentivirus (SNHG16) was detected by RT-qPCR GAPDH was

pon: 40x). C, Transwell assay showed that the number of invaded cells was
16 (magnification: 40x). *p<0.05.

through regulating SPAG9'8. MiR-200a-3p, regu-
lated by IncRNA HULC, inhibits the metastasis
and reverses EMT of hepatocellular carcinoma.
Our results showed that SNHG16 knockdown
significantly up-regulated miR-200a-3p expres-
sion. However, an opposite trend was observed
after SNHGI16 overexpression. Further experi-
ments revealed that SNHGI16 acted as a sponge
for miR-200a-3p in Wilms’ tumor. In addition,
miR-200a-3p expression was negatively correlat-
ed with SNHG16 expression in Wilms’ tumor
tissues.
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Figure 4. The associatio and miR-200a-3p in Wilms’ tumor tissues and cells. A, The binding sites of miR-
200a-3p on SNHG16. B, sion increased significantly in sh-SNHG16 group when compared with NC group.
C, MiR-200a-3p expr: . in SNHGI16 lentivirus (SNHG16) group when compared with EV group. D,

Co-transfection of ) strongly decreased luciferase activity. However, no significant changes in
luciferase activity, d after co-transi®tion of miR-200a-3p and SNHG16-MUT. E, MiR-200a-3p expression was
negatively corre expression in Wilms’ tumor tissues. The results represented the average of three indepen-
dent experim as mean + standard error of the mean. *p<0.05.
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