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Long non-coding RNA CASC15 promotes
proliferation and induces apoptosis of cervic
cancer cells through targeting miR-101-3p

Y-N. ZHANG', B. LIU?% T. JIANG?, Q. LI*

'Department of Obstetrics and Gynecology, Hubei Public Security County P,
Gongan County, China

’Department of Nephrology, Hubei Public Security County People’s Hos
3Department of Obstetrics and Gynecology, The First People’s Hospi
China

*Department of Obstetrics and Gynecology, Tongji Hospital, To
University of Science and Technology, Wuhan, China

Abstract. - OBJECTIVE: Cervical cancer (CC)
is a common type of fatal gynecological cancer
worldwide. The aim of this study was to identify
the exact role of IncRNA CASC15 in the progres-
sion of CC and to explore the possible underly-
ing mechanism.

PATIENTS AND METHODS: Real Time-
tative Polymerase Chain Reaction (RT-qPCF
used to detect CASC15 expression in 4 CC
lines, and 54 paired CC tissue samples. The r@is
of CASC15 in CC were explored through apop

RESULTS: CASC1
was remarkably hi
mal tissues. The

vitro. MeanWhile, CC
ably promoted, and

own-regulated after knock-
pression of CASC15 in vitro,
bioinformatics anal-

Lo g noncoding RNA, CASCI5, Cervical cancer
(CC), MiR-101-3p.

es globally. Meanwhile, it is
prevalent cancers among Chi-
gesc women. Approximately 530,000 patients
psed with CC annually, with 275,000
.“Around 13% of CC patients have al-
ready been in advanced stages when first diag-
nosed. The S5-year survival rate for metastatic
CC is 16.5%, accounting for 91.5% for localized
CC?. Currently, basic therapeutic strategies for
early-stage and locally advanced CC patients
include surgery, chemotherapy, and radiothera-
py. However, due to the heterogeneous manifes-
tations of CC, the treatment for CC patients is
limited. Moreover, the prognosis of patients with
metastatic CC is very poor, with the median sur-
vival time of only 8 to 13 months®. Therefore, it
is urgent to find out the underlying mechanism
and to explore the novel treatment strategies for
CC patients.

Long non-coding RNAs (IncRNAs) are a di-
verse group of transcripts with longer than 200
nucleotides in length and no protein-coding func-
tion. It has been reported that IncRNAs are
differentially regulated in a variety of biological
behaviors, including the progression of malignant
tumors. For instance, IncRNA p23154 accelerates
metastasis of oral squamous cell carcinoma cells
through participating in glycolysis*. Through the
regulation of miR-34c expression and targeting
MUC2, IncRNA AF147447 represses prolifera-
tion and invasion of gastric cancer cells infect-
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ed with Helicobacter pylori®. Kim et al® have
confirmed that long noncoding RNA MALATI1
suppresses breast cancer metastasis. The up-
regulation of IncRNA LINCO01510 is negatively
associated with the prognosis of patients with
colorectal cancer. Meanwhile, this may offer a
potential independent prognostic biomarker for
patients’. However, the exact function of CASCI15
in CC development remains unknown. Therefore,
the aim of this report was to investigate the role
of SASCI15 in CC and the underlying biological
mechanism.

In our study, CASCI15 was highly expressed in
both CC tissues and cell lines. Moreover, further
researches revealed that CASC15 regulated CC
cell apoptosis and proliferation via targeting miR-
101-3p.

Patients and Methods

Patients and Cell Lines

CC tissues were obtained from 54 patients
who underwent surgery at Hubei Public Security
County People’s Hospital. All tissues were .
at —80°C for use. The written informed d
was obtained from each patient before su
This study was approved by the Ethics Co
tee of Hubei Public Security County Peop
Hospital.

Cell Lines

Human CC cell lines
C4-1) and normal cegyi
(NC104) (Chinese
nese Academy
were cultured 4

ng short-hairpin RNA
ASC15 was compounded
PH1/Neo vector (GenePhar-
i_China). Subsequently, it was then

to the instructions of Lipofectamine 2000 (In-
vitrogen, Carlsbad, CA, USA). 48 h later, the
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CASCI5 expression level in transfected cells was
performed using Real Time-quantitative Poly-
merase Chain Reaction (RT-qPCR).

RNA Extraction and RT-qPCR

TRIzol reagent (Invitrogen,
USA) was utilized to isolate totad
and cells. Subsequently, the
was reverse-transcribed in
oxyribose nucleic acids
dance with Reverse
Biotechnology Co.,
used for RT-qP
primers forwa

" and reverse 5'-AGG-
", The thermal cycle

monltored by a spectrophotometer (Thermo Sci-
entific, Rockford, IL, USA).

Colony Formation Assay

1x10° CC cells were first seeded into 6-well
plates.10 days later, the formed colonies were
fixed with 10% formaldehyde for 30 min and
stained with 0.5% crystal violet for 5 min. Finally,
the number of formed colonies was counted by
Nikon camera (Tokyo, Japan).

Flow Cytometric Analysis

Cell apoptosis was detected according to the
instructions of Annexin-V-FITC (fluorescein iso-
thiocyanate) apoptosis detection kit (BD, Frank-
lin Lakes, NJ, USA). Briefly, harvested cells were
washed twice with ice-cold. 100 uL. flow cytom-
etry binding buffer was then added in the cells.
After SuL Annexin V/FITC and 5 uL Propidium
lodide (PI) were mixed at room temperature, the
cells were stained with the mixture for 15min
in the dark. Each tube was added with 400 pL
binding buffer. Finally, the apoptosis of cells was
analyzed by FACSCalibur flow cytometer (BD
Biosciences, Franklin Lakes, NJ, USA).
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Dual-Luciferase Reporter Assay sis. The Student’s #-test was used to compare the
For luciferase assay, the 3-UTR of CASCI15 differences between the two groups. p<0.05 was
was cloned into the pGL3 vector (Promega, Mad- considered statistically significant.

ison, WI, USA), which was identified as wild-
type (WT) 3'-UTR. Quick-change site-directed
mutagenesis kit (Stratagene, La Jolla, CA, USA) Results
was used for the site-directed mutagenesis of the

binding site of miR-101-3p in CASCI15 3'-UTR, Expression Level of CASC15 |
namely mutant (MUT) 3-UTR. After that, the CC Tissues and Cells
cells were transfected with WT-3-UTR or MUT- Firstly, RT-qPCR w
3-UTR and miR-ctrl or miR-101-3p for 48 h. CASCI15 expression 1
Finally, the luciferase assay was conducted by and 4 CC cell lines¢
dual luciferase reporter assay system (Promega, CASCI15 was signg
Madison, WI, USA). sues when com

RNA Immunoprecipitation (RIP) Assay ; C104 cells
To confirm the endogenous relationship be- as well (
tween CASC15 and miR-101-3p, RIP assay was
performed using EZMagna RIP RNA-binding
protein immunoprecipitation kit (Millipore, Bil-
lerica, MA, USA). Transfected CC cells were
collected and lysed with RIP lysis buffer con-
taining protease inhibitor and RNase inhibitor.
Then the cells were incubated with RIP buffer
containing magnetic beads coated with 4
antibodies (Millipore, Billerica, MA, US4
was used as a negative control (input group
ter incubation for 2 h at 4°C, the co-precipi?
RNAs were isolated and measured by RT-q
analysis.

xpression level of CASCI5 in
and HeLa cells were selected
d overexpression of CASCI15,
ansfection efficiency was veri-
(Figure 2A and 2B). CCK-8
showed that the growth ability of CC cells

pkably suppressed after CASC15 was

ability of CC cells was significantly promoted after
CASCI15 overexpression (Figure 2D). Similarly,
the colony formation assay demonstrated that the
number of colonies was significantly reduced via
knockdown of CASCI15 (Figure 2E). However,
the number of colonies increased remarkably via
overexpression of CASC15 (Figure 2F).

Statistical Analysis
The Statistical Produ

104

Relative CASC15 expression &

] ]
Adjacent tissues CC tissues NC104 SiHa HeLa C4-1 C-33a

Fig 1. RT-qPCR was used to detect CASC15 expression in CC tissues and cell lines. A, CASC15 expression was remarkably
higher in CC tissues than in corresponding normal tissues. B, CASC15 expression in SiHa, HeLa, C-33a, and C4-1 cells (human
CC cell lines) was significantly higher than that of NC104 cells (normal cervical epithelium cell line). *p<0.05.
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CASCI15 expression in C
an internal control. C, C,

assay showed that t]

'd the Apoptosis of CC Cells
i is was performed to

n (Figure 3A). However, the
aie of Hela cells was significantly re-
ASC15 overexpression (Figure 3B).
C15 Promoted CC Tumorigenesis via

MiRNAs containing complementary bases
with CASC15 were predicted by conducting DI-
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g 1ent1v1rus (CASC15) or empty vector (EV). GAPDH was used as
that the silence of CASC15 significantly inhibited the proliferation of CC cells. D

of CASC15 significantly promoted proliferation of CC cells. E, Colony formatlon

ells was significantly reduced via silence of CASC15 (magnification: 10x). F,

that the numb3@0f colonies in CC cells significantly increased via overexpression of CASC15

resented the average of three independent experiments (mean + standard error of the mean).

ANA LncBASE Predicted v.2 (http://carolina.
imis.athena-innovation.gr/diana_tools/web/in-
dex.php?r=Incbasev2%2Findex-predicted). As a
tumor suppressor gene, miR-101-3p was predicted
as a target miRNA of CASCI5 in CC (Figure 4A).
A significantly higher expression of miR-101-3p
was observed in CC cells of CASCI5 shRNA
group than that of the control group (Figure 4B).
However, a lowly expressed miR-101-3p was in-
dicated in CC cells of CASCI15 lentivirus group
when compared with the empty vector group
(Figure 4C). Subsequent luciferase assay showed
that co-transfection of miR-101-3p and CASCI15-
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Figure 3. CASCIS5 inhibited CC cell apoptosis. A, F
significantly increased via silence of CASC15. B, Flo
remarkably decreased via overexpressmn of CASCI15.
(mean + standard error of the mean). *p@

WT remarkably depresse
However, no signific
in luciferase activity,
101-3p and CAS
sults of the RIP,

elopment of cancers, includ-
been already found that IncRNA
as a tumor suppressor gene and in-
'blts the growth in CC by regulating miR-21-5p®.

RNA WTI-AS inhibits the aggressiveness of
nl cancer cells via regulating p53 expres-
sion by sponging miR-330-5p°. LncRNA DANCR
promotes cervical cancer progression by up-reg-

CASCI15

ang Wssay revealed that the apoptosis rate of CC cells
analysis assay revealed that the apoptosis rate of CC cells

fts represented the average of three independent experiments

ulating ROCK1 via sponging miR-335-5p'°. In
addition, overexpression of IncRNA NNT-ASI
facilitates the proliferation and invasion of CC
cells via Wnt/B-catenin signaling pathway''.
Cancer susceptibility candidate 15 (CASCI15),
also known as LINCO00340, was initially iden-
tified in silico as an active IncRNA. CASCI5
is located on chromosome 6p22.3. Lessard et
al'? have indicated that the overexpression of
CASCI15 promotes metastatic progression and
phenotype switching of melanoma. By regulating
the expression of SOX4, CASCI15 has been found
to participate in RUNXI-rearranged acute leuke-
mia". CASCI15 enhances the metastasis and hepa-
to-carcinogenesis of hepatocellular carcinoma
(HCC). Meanwhile, CASCI15 is correlated with
poor prognosis of HCC patients'. In addition,
CASCI15 regulates gastric cancer cell prolifera-
tion, migration, and epithelial-mesenchymal tran-
sition (EMT) by targeting CDKNIA and ZEB1".
However, the biological role of CASCI1S5 in the
tumorigenesis of CC remains unclear.
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15 was knocked down, CC
as suppressed, whereas cell
oromoted. Similarly, the overexpres-
5 showed an opposite effect on CC
11 proliferation and apoptosis. All these results
ated that CASCI5 acted as an oncogene in CC
mlating cell proliferation and apoptosis.
An increasing number of studies have proved
evidence that IncRNAs function as molecular
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increased in CASC15/shRNA group compared with control group. C, MiR-
15 group compared with EV group. D, Co-transfection of miR-101-3p and
ciferase activity, while co-transfection of miR-control and CASC15-WT did not change the
d the enrichment of CASC15 and miR-101-3p in Ago2-containing beads compared with

sponges or ceRNAs in regulating miRNA ex-
pression and biological function. Scholars have
identified the aberrant expression of miR-101-3p
and its targeted genes in cancers. By serving as
a ceRNA of miR-101-3p, IncRNA SPRY4-IT1 en-
hances the proliferation and invasion of colorectal
cancer cells'. Moreover, by sponging miR-101-
3p, IncRNA SPRY4-IT1 functions as an oncogene
in bladder cancer by up-regulating EZH2". By
silencing p27 and sponging miR-101-3p, IncRNA
SNHG®6 facilitates the invasion and proliferation
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of gastric cancer cells through EMT'®. By target-
ing MALAT-1, miR-101-3p depresses tumorigen-
esis of non-small cell lung cancer by blocking
PI3K/AKT signal pathway".

Our work showed that miR-101-3p was up-reg-
ulated after the knockdown of CASCI15, while
miR-101-3p was down-regulated after overex-
pression of CASCI15 in vitro. Bio-informative
analysis and functional experiments indicated
that miR-101-3p could directly bind to CASCI15.
Our findings suggested that CASCIS5 realized its
function in CC development by targeting miR-
101-3p.

Conclusions

The results of this study indicated that CASC15
promotes proliferation and inhibits apoptosis of
CC cells by targeting miR-101-3p. Our findings
suggested that CASC15 might offer a new thera-
peutic intervention for CC patients.
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