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LncRNA SNHG1 6 functions as an oncogene
by sponging miR-200a-3p in pancreatic cancer
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Abstract. - OBJECTIVE: Recently, the role of
long noncoding RNAs (IncRNAs) is vital in tu-
mor progression. Our study aims to identify the
role of SNHG16 in the metastasis of pancreat-
ic carcinoma.

PATIENTS AND METHODS: Real-Time quanti-
tative Polymerase Chain Reaction (RT-qPCR) was
used to measure SNHG16 expression in 56 pancre-
atic carcinoma patients’ tissues. Function assays,
including wound healing assay, and transwell as-
say, were conducted to detect the effect of SN-
HG16 on the metastasis of pancreatic carcinoma.
Besides, the luciferase assay was performed to
explore the underlying mechanism.

RESULTS: The expression level of SNHG16
was upregulated in pancreatic carcinoma samples
compared with adjacent tissues. Moreover, cell
migration and cell invasion were repressed via
the knockdown of SNHG16, while cell migration
and cell invasion were promoted via the overex-
pression of SNHG16. Moreover, the expression of
miR-200a-3p was upregulated via knockdown of
SNHG16 while the expression of miR-200a-3p w
downregulated via the upregulation of SNH
in vitro. Furthermore, it was discovered that
HG16 acted as a competing endogenous RNA
sponging miR-200a-3p in pancreatic

CONCLUSIONS: Our study suggg

ing miR-200a-3p, which mi
peutic strategy in pancre
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s the most lethal malig-
hich may be the 2" most com-
mon cause cer-related deaths by 2030'. It
was estimated that pancreatic cancer was the 11"
most frequent cancer worldwide, accounting for
458,918 new cases and 4.5% of all cancer-related

nancy glo
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deaths in 2018. In patients undergoing successful
surgical resection, the 5-year survival rate is ap-
proximately 27%?. However, the median survival
time of patients with metastasis is six to eleven
months. Therefore, it’s urgent to
derstanding of the underlying z

Long non-coding
verse group of tran

3ASI1 dramatically promotes
depresses cell proliferation in

enous RNA for miR-103 to modulate the
n of PTEN*. By sponging miR-27b-3p,
KCNQIOTI facilitates cell proliferation
and cell invasion in the progression of non-small
ell lung cancer by upregulating HSP90AAT>.
Recently, the role of IncRNAs in pancreatic car-
cinoma causes more attention of many research-
ers. LncRNA MEGS8 enhances epigenetic induc-
tion of the epithelial-mesenchymal transition in
pancreatic carcinoma cells®. LncRNA SNHGI6,
as a newly discovered IncRNA in malignant tu-
mors, is reported to be a vital regulator in the
tumor development. However, the clinical role
and biological mechanisms of SNHGI16 in the
metastasis of pancreatic carcinoma remain un-
explored.

We found that SNHG16 expression level was
remarkably higher in pancreatic carcinoma tis-
sues and SNHGI16 promoted migration and in-
vasion of pancreatic carcinoma cell in vitro. We
also explored the underlying mechanism of how
SNHGI6 functioned in pancreatic carcinoma.
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Patients and Methods

Tissue Specimens

56 pancreatic carcinoma patients received
surgery at Huaihe Hospital, Henan University,
and their tissue samples were used for our fur-
ther investigations, which were stored immedi-
ately at —80°C. The Ethics Committee of Huaihe
Hospital, Henan University approved this study
protocol, and all participants provided written in-
formed consents.

Cell Lines

Human pancreatic carcinoma cell lines
(BXPC3, CFPAC-1, Panc-1, and Capan-2) were
purchased from the Institute of Biochemistry and
Cell Biology (Shanghai, China). One immortal-
ized pancreatic ductal epithelial cell line (H6C7)
was also obtained from the Ontario Cancer Insti-
tute (Toronto University, Toronto, Canada). Those
cells were cultured in Dulbecco’s Modified Ea-
gle’s Medium (DMEM) with 10% fetal bovine se-
rum (FBS; Life Technologies, Gaithersburg, MD,
USA) and penicillin. Besides, the incubator, for
cell culture contained 5% CO, at 37°C.

Cell Transfection

Specific short-hairpin RNA (shRNA; Bios
Inc., San Diego, CA, USA) and lentivirus again
SNHG16 were synthesized. Negativg
NA and scramble vector were a
SNHG16 shRNA (sh-SNHG16)
trol (control) were used for tre
cells. SNHG16 lentivirus (S
vector (NC) were used for
cells. Real-Time quantit

he primers used
- SNHG16 forward
TTGCC-3', reverse

5 sec for 40 cyc Wat 95°C, and 35 sec at 60°C.

Wound Healing Assay
1.0 x 10* cells were seeg

Three parallel lines were

each well. After growing

cultured in a mediu
under a hght micro

Transwell A

5 x10* tr
chamber o insert (Corn-
7 ith 200 pL se-
were previously
atrigel (BD Biosciences,

The bottom chamber

ultured for 48 h. Then, the top surface of
bers was wiged by a cotton swab and im-
methanol for 20 min. Crys-
r staining the inserts.

ncBASE Predicted v.2 was used to find
iRNAs that contained complementary base
6. 3"-untranslated region (3-UTR) of
as cloned into the pGL3 vector (Prome-
adison, W1, USA) as wild-type (WT) 3-UTR.
te-direction mutagenesis of the miR-200a-3p
Anding site in SNHGI16 3-UTR as mutant (MUT)
TR was conducted through quick-change
e-directed mutagenesis kit (Stratagene, La Jolla,
CA, USA). Then, they were used for transfection
of pancreatic cancer cells. The luciferase assay was
conducted on the Dual Luciferase reporter assay
system (Promega, Madison, W1, USA).

Statistical Analysis

All statistical analyses were performed by Sta-
tistical Product and Service Solutions (SPSS) 19.0
(SPSS, Chicago, IL, USA). Independent-sample
t-test was selected when appropriate. Moreover,
p<0.05 was considered as a statistically signifi-
cant difference.

Results

SNHG 16 Expression Level
in Pancreatic Carcinoma Tissues

To determine the biological function of SNHG16
in the tumorigenesis of pancreatic carcinoma, we
detected SNHGI16 expression levels in 56 paired
pancreatic carcinoma specimens by RT-qPCR. Re-
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Figure 1. Expression levels of SNHG16 in pancreatic carcinoma tiss
cantly increased in the pancreatic carcinoma tissues compared with a,
to GAPDH were determined in the human pancreatic carcinoma c
mean + standard error of the mean. *p<0.05.

G16 expression was signifi-
levels of SNHG16 relative
R. Data are presented as the

sults showed that SNHG16 was upregulated in tu-
mor tissue samples compared with adjacent tissues
(Figure 1A). Then, SNHGI16 expression was de-
tected in pancreatic carcinoma cells by RT-
SNHGI6 expression level of pancreatic car
cells was higher than H6C7 (Figure 1B).

Between MiR-200a-3p
Pancreatic Carcinoma

LncBASE Predicted v.2 was used to
miRNAs that contained complementa-
h SNHGI16. MiR-200a-3p was selected
e miRNAs, which were interacted with
HGI16 (Figure 4A). The RT-qPCR assay showed
at the expression of miR-200a-3p was higher
sh-SNHG16 group than that in control group,
d the expression of miR-200a-3p was lower in
NHGI16 lentivirus group than that in NC group
and (Figure 4B and 4C). Furthermore, the luciferase
assay revealed that co-transfection of SNHG16-WT
and miR-200a-3p largely decreased the luciferase
activity, while co-transfection of SNHG16-MUT
and miR-200a-3p had no effect on the luciferase ac-
tivity either (Figure 4D). In addition, the correlation
analysis demonstrated that miR-200a-3p expression
level negatively correlated to SNHG16 expression in
pancreatic carcinoma tissues (Figure 4E).

Knockdown of SNHG 16 Inhibited
Migrated and Invaded Ability
in Pancreatic Carcinoma Cell,

we chose Panc-1 cell line fo
tion. The transfection effic;
by RT-qPCR (Figure 2A).
healing assay demonstra
SNHG16 reduced the md
1 cells (Figure 2B).
swell assay demons
SNHGI16 reduced

Discussion
ntivirus transfec- In recent years, increasing researches have re-
cy was detected by vealed that IncRNAs function as important reg-
RT, esults of wound heal- ulators of pancreatic cancer, which may help to
i that overexpression of understand the molecular processes in the develop-
igrated distance of Ca- ment of pancreatic cancer. Consistently, regulated

'ure 3B). Besides, results of tran- by ALKBHS5, IncRNA KCNK15-ASl1 inhibits cell
gostrated that overexpression of migration and cell motility in pancreatic cancer’.
the invaded ability of Capan-2 Downregulation of IncRNA HOST?2 represses cell
proliferation and promotes cell apoptosis in pan-

SNHGI6 1118
cells (Figure 3

1720



SNHGI1 6 in pancreatic carcinoma

-
a
J

LS
o
L

o
A
1

*

Relative SNHG16 expression

Oh

48h

0.0 T T
A control sh-SNHG16
W82,
ety S
;: ’a'e "y‘;'
Y t T ATE
1 :l;o Q,A‘k'
ontro m "}‘
¢ S ﬂ!’ j!“
haS Sl s e
}' ° ‘ - 3
iy SN
‘1 > 0. ‘,“/ \ ?
o ofio ¥, \‘
n‘,‘p
/) ‘@

sh-SNHG16 & s L %

Figure 2. Knockdown of SNHGI6 i
Panc-1 cells transfected with control s

tion: 40%). C, Transwell assay sho
in Panc-1 cells (magnification: 4

creatic cancer, which
apeutic target for p
H19 promotes cell

one of the no
to function.a omote tumor pro-
educes cell apoptosis
lating the Wnt pathway

SNHG16 a8
cancer, which 1

tumor proliferation in bladder
¥sociated with poor prognosis of

control

1 )
control sh-SNHG16

cell migration and invasion. A, SNHGI16 expression in
RNA (sh-SNHG16) was detected by RT-qPCR. B, Wound

decreased cell migrated distance of Panc-1 cells (magnifica-
d cells was significantly decreased via knockdown of SNHG16

the patients”®. SNHG16 promotes the tumorigenesis
of cervical cancer through miR-216-5p/ZEBI signal
pathway™.

We revealed that SNHG16 was highly-ex-
pressed in both pancreatic carcinoma samples
and cells. After SNHG16 was knocked down,
pancreatic carcinoma metastasis was found to be
inhibited. Meanwhile, after SNHG16 was over-
expressed, pancreatic carcinoma metastasis was
promoted. Above results indicated that SNHG16
promoted metastasis of pancreatic carcinoma and
might act as an oncogene.

DIANA LncBASE Predicted v.2 was used to
predict the potential target miRNAs containing
SNHGI6 reaction sites, among which miR-200a-
3p was used for our following investigations. In-
creasing evidence has suggested that the miR-200
family (miR-200a, -200b, -200c, -141, and -429)
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arlinoma cell migration and invasion. A, SNHGI4 expression

14 lentivirus (SNHG14) was detected by RT-qPCR. GAPDH
ed that overexpression of SNHG16 significantly increased cell
40x). C, Transwell assay showed that number of invaded cells was signifi-
an-2 cells (magnification: 40x%). *p<0.05.

vealed that SNHG16 acted as a sponge for miR-
200a-3p in pancreatic carcinoma.

of hepatocellular car-
/ZEBI signaling Conclusions

al cell carcino- We showed that SNHG16 was remarkably up-

ma via e reports'™® have regulated and could enhance metastasis of pan-
ppresses pancreatic creatic carcinoma by sponging miR-200a-3p. The

he present study, the results suggest that SNHG16 may contribute to

could be upregulated therapy for pancreatic carcinoma as a prospective

therapeutic target.

Conflict of Interests
negatively relaft . The Authors declare that they have no conflict of interests.



SNHGI1 6 in pancreatic carcinoma

miR-200a-3p 3'-uguagcaauggucugUCACAAU-5

SNHG16-WT 5'-cagagccaccuacaaAGUGUUA-3'
SNHG16-MUT 5'-cagagccaccuacaalCACAAU-3'
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