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Long noncoding RNA CASCI15 is upregulated
in glioma and facilitates cell proliferation and
metastasis via targeting miR-130b-3p
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Abstract. - OBJECTIVE: Recent studies have
discovered a class of long non-coding RNAs (In-
cRNAs) which are dysregulated in various tu-
mors and linked to carcinogenesis. This paper
aimed to uncover the molecular functions of In-
cRNA CASC15 in glioma tumorigenesis.
PATIENTS AND METHODS: Real Time-quan-
titative Polymerase Chain Reaction (RT-qPCR)
was performed to detect CASC15 expression in
50 glioma samples and 4 glioma cells. Besides,
proliferation assay, transwell assay and wound
healing assay were performed to explore the
role of CASC15 in glioma progression i
Furthermore, the interaction between C
and miR-130b-3p in glioma was studied by
forming the Dual-Luciferase reporter assa
addition, tumor formation and metastasis a
were performed in vivo.

ably upregulated in glioma
with that in adjacent samp
invasion and migration
ed via knockdown of

CASC15 in vitro.
rect target of

Introduction

goma is one of the most malignant primary in-
tracranial tumors worldwide'. Despite therapeutic
treatment developments over the last decades, the
prognosis remains poor in glioma patients with a
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As and participate
any cellular process® of tumorigenesis.
i cRNA PCAT-1 modulates
T-1-CRKL axis and makes
umorigenesis of hepatocel-
ncRNA-CCHEI expression

aathway’. LncRNA SNHGI could in-
U differentiation of Treg cells thereby
1mped1ng the immune escape of breast can-
cer®. Activated by ZEBI, IncRNA HCCLS
accelerates cell viability, cell migration, epi-
thelial-mesenchymal transition and the malig-
nancy of hepatocellular carcinoma’.

In this study, we first found out that the ex-
pression level of CASCI15 was remarkably up-
regulated in glioma samples. Moreover, further
experiments revealed that CASC15 promoted cell
proliferation, invasion and migration of glioma in
vitro and in vivo. Furthermore, we discovered that
CASCI5 played its function in glioma by spong-
ing miR-130b-3p.

Patients and Methods

Clinical Samples

Human tissues were obtained from 50 glioma
patients who underwent surgery at The Second
Affiliated Hospital of Chongqging Medical Uni-
versity. All tissues were kept at -80°C. Informed
consent was obtained by every glioma patient be-
fore the surgery. This study was approved by the
Ethics Committee of The Second Affiliated Hos-
pital of Chongqing Medical University.
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Cell Culture

The glioma cell lines (U887, SHG44, T98, and
U373) was obtained from the Chinese Type Cul-
ture Collection, Chinese Academy of Sciences
(Shanghai, China). The normal human astrocyte
1800 cell line was obtained from the American
Type Culture Collection (ATCC; Manassas, VA,
USA). The culture medium Dulbecco’s Modified
Eagle’s Medium (DMEM; Gibco, Grand Island,
NY, USA) and 10% fetal bovine serum (FBS;
Gibco, Grand Island, NY, USA) were used to in-
cubate the cells.

Cell Transfection

For transfection, lentivirus expressing short-hair-
pin RNA (shRNA) targeting CASC15 was com-
pounded and then cloned to pLenti-EFla-EGFP-
F2A-Puro vector (Biosettia Inc., San Diego, CA,
USA). CASCI15 shRNA (CASCI15/shRNA) and
empty vector were packaged in 293T cells and for
transfection in T98 glioma cells. The entire trans-
fection process was performed using Lipofectamine
2000 (Invitrogen, Carlsbad, CA, USA).

RNA Extraction and Real Time-Quantii
Polymerase Chain Reaction (RT-qP

TRIzol reagent (Invitrogen, Carlsbad,
USA) was utilized to isolate total RNA 1§
tissues and cells. SYBR green (Roche, Ba
SW1tzer1and) was conducted to g

ing the 24T method.
the following: CAS ACRE
1 5'-GAG-
5-GATGGA
verse: 5-TG

n 96-well plates was mon-
ting Kit-8 (CCK-8; Dojindo
ar Technologies, Kumamoto, Japan)
? 4 h. A spectrophotometer (Ther-
0 Flsher Scientific, Waltham, MA, USA) was
alized to measure the absorbance at 450 nm.

Wolind Healing Assay
The cells, transferred into 6-well plates, were cul-
tured in DMEM medium overnight. After scratched
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with a plastic tip, cells were cultured in serum-free
DMEM. 48 h later, wound closure was viewed. Each
assay was repeated three times independently.

Transwell Assay
The treated cells were transforn

DMEM. The bottom ch
DMEM and FBS as
being incubated fo
were removed fro

eporter Assay

assay, the 3-UTR of CASC15
GL3 vector (Promega, Madi-
ch was identified as wild-type

Onding site in CASC15 3-UTR, which
was named as mutant (MUT) 3’-UTR. Cells were
transfected with WT-3-UTR or MUT-3"-UTR and
miR-ctrl or miR-101-3p for 48 h. Then, the Lu-
ciferase assay was conducted on the Dual-Lucif-
erase reporter assay system (Promega, Madison,
WI, USA).

Tumor Formation Assay

Transfected T98 cells (6 x 10°/mL) were re-
placed into NOD/SCID mice (6 weeks old) sub-
cutaneously. Tumor diameters were detected
every 5 days after inoculation. Tumor volume
was calculated as the formula (volume= length
x width? x 1/2). Tumors were extracted after 4
weeks.

Tumor Metastasis Assay

Transfected T98 cells (6x10°/mL) were inject-
ed into the tail vein of NOD/SCID mice (6 weeks
old). The mice were sacrificed, and the lung was
extracted after 4 weeks. Then, the number of met-
astatic nodules in the lung was counted.

Statistical Analysis
Statistical Product and Service Solutions
(SPSS) 18.0 (SPSS Inc., Chicago, IL, USA) was
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utilized to conduct the statistical analysis. The
two-tailed Student’s 7-test was performed to ana-
lyze the significance. When p<0.05, the data were
considered statistically significant.

Results

Expression Level of CASC15 in Tissues
and Cells of Glioma

First, Real Time-quantitative Polymerase
Chain Reaction (RT-qPCR) was conducted for de-
tecting CASCI5 expression in 50 patients’ tissues
and 4 glioma cells. As a result, CASC15 was sig-
nificantly downregulated in tumor tissue samples
than that in the adjacent tissues (Figure 1A). Be-
sides, CASC15 level was markedly lower in glio-
ma cells than that in the normal human astrocyte
1800 cell line (Figure 1B).

CASC15 Knockdown Repressed Cell
Growth Ability in Glioma Cells

According to CASCI5 expression in glioma
cells, we chose T98 glioma cells for knockdown
of CASC15. The CASC15 shRNA (CASCl154ak
NA) and the scramble vector (NC) were $
sized and transduced into T98 cells. The
CASCI15 expression was determined by RT-q
(Figure 2A). CCK-8 assay results suggested 8
cell growth ability of glioma ¢ inhibi
after CASCI15 was knocked

15 expression =
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CASC15 Knockdown Repressed
Cell Migrated and Invaded Ability
in Glioma Cells

The wound healing assay results showged
the migrated length of glioma cell w

er, miR-130b-3p was upreg-
15/shRNA group compared

e Luciferase activity was significantly re-
. pugh the co-transfection of CASCI5-
VT and miR-130b-3p, while no significant
changes in the Luciferase activity were ob-
served through the co-transfection of CASC15-
MUT and miR-130b-3p (Figure 3C).
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Figu® 1. Expression levels of CASC15 were upregulated in glioma tissues and cell lines. 4, CASC15 expression was signifi-
cantly upregulated in the glioma tissues compared with the adjacent tissues. B, Expression levels of CASC15 relative to f-actin
were determined in the human glioma cell lines and normal human astrocyte 1800 cell line by RT-qPCR. Data are presented

as the mean + standard error of the mean. *p<0.05.
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SC15 Knockdown Inhibited Tumor
grmation and Metastasis In Vivo

e ability of CASCI15 in tumor formation
and Tetastasis was detected in vivo. The tumor
size in the CASC15/shRNA group was smaller
compared with the NC group (Figure 4A). The
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of CASCI1S5 inhibited glioma cell proliferation, migration and invasion. A, CASCI15 expression in glio-
ith scramble vector (NC) or CASC15 shRNA (CASC15/shRNA) was detected by RT-qPCR. B-actin was
CK-8 assay showed that knockdown of CASCI15 significantly repressed cell proliferation in
ling assay showed that the migrated length of cells in the CASC15/shRNA group was markedly
NC group in T98 glioma cells (magnification: 40x). D, The transwell assay showed that the num-

number of metastatic nodules in the lung from
the CASC15/shRNA group was significantly re-
duced compared to the NC group (Figure 4B).
Moreover, the expression level of CASCI5 and
miR-130b-3p in dissected tumor tissues was
detected by RT-qPCR. The results showed that
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CASCI15 of nude mice was lower-expressed
in the CASC15/shRNA group compared with
the NC group (Figure 4C), while miR-130b-
3p of nude mice was higher-expressed in the
CASCI15/shRNA group compared with the NC
group (Figure 4D).

Discussion

Evidence has proved that IncRNAs partici-
pate in the regulation of glioma development.
For example, IncRNA HOXD-AS2 regulates
cell cycle of glioma and is a potential thera-
peutic target for glioma®. LncRNA MEG3 in-
hibits glioma proliferation and cell invasion
via regulating the PI3K/AKT/mTOR pathway’.
LncRNA ATB promotes tumor metastasis in
glioma by suppressing miR-2043p'"’.

Cancer susceptibility candidate 15 (CASC15),
located on chromosome 6p22.3, is first discov-
ered in silico. Recent studies have indicated that
CASCIS plays an important role in tumorigen-
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esis in several cancers. For example, CASC15
was reported!! to promote cell proliferation in
gastric cancer and be a risk factor for gastric
cancer prognosis. CASCI15 was correlatcdamsth

tion, upregulated CASCI15 promd
of melanoma'®. We showe
of CASCI5 was upregul
sues and cells. Further

analysis
arget microRNAs of

f many carcinomas. For ex-
is downregulated in breast
cell invasion and migration
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3. Interaction between miR-130b-3p and CASCI15 in glioma. 4, Binding sites of miR-130b-3p on CASCI15. B, The
0b-3p expression was increased in the CASC15/shRNA group compared with the NC group. C, Co-transfection of

miR-130b-3p and CASC15-WT strongly decreased the Luciferase activity, while co-transfection of miR-130b-3p and CASC15-
MUT did not change the Luciferase activity either. The results represent the average of three independent experiments. Data

are presented as the mean + standard error of the mean. *p<0.05.
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Figure 4. Knockdown of CASCI15 inhibited tumor
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CASCI15/shRNA group was smaller compared with the
CASCI15/shRNA group was significant]yzs

Y the NC group. C, CASCI15 of dissected tumors was lower-ex-
roup. D, MiR-130b-3p of dissected tumors was higher-expressed

gulated after CASCIS5
vitro. Moreover, the Lu-

, apearc correlation was discovered be-
ween miR-130b-3p and CASCIS5 expression
olioma tissues. The results revealed that
15 may realize its function in glioma via
spottging miR-130b-3p.

To further verify the function of CASCI15 in gli-
oma in vivo, tumor formation and metastasis assays

were conducted. The results of the tumor forma-
tion assay revealed that the knockdown of CASC15
could inhibit tumor formation in nude mice; the
results of the tumor metastasis assay revealed that
knockdown of CASCI15 could significantly sup-
press tumor metastasis in nude mice. Through the
detection of CASC15 and miR-130b-3p expression
in the extracted tumors, we found that CASCI15
was downregulated and miR-130b-3p was upreg-
ulated in nude mice treated with SNHG14/shRNA.

Conclusions

LncRNA CASCIS is a new biomarker in the
progression of glioma and could enhance glio-
ma cell proliferation, migration and invasion by
sponging miR-130b-3p.
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