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Abstract: Background: Long non-coding RNAs (IncRNAs) have been widely confirmed to modulate many tumori-
geneses, including NPC. However, the exact roles of cancer susceptibility candidate 9 (CASC9) in nasopharyngeal
carcinoma (NPC) and its underlying mechanisms have not been fully established. Methods: qRT-PCR was used to
determine CASC9 and miR-145 expressions. Cell apoptosis, migration, and invasion were determined by flow cytom-
etry and transwell assays, respectively. The protein expressions of BAX, Bcl-2, MMP 9, and MMP 2 were measured
by western blot. The possible binding sites between miR-145 and CASC9 were predicted by the starBase v2.0 online
database and verified by a luciferase report and an RNA immunoprecipitation (RIP) assay. A xenograft tumor model
was established to confirm the effects of CASC9 in NPC progression in vivo. Results: The expression level of CASC9O
was upregulated in NPC tissues and cells. The knockdown of CASC9 evidently suppressed migration and invasion
but promoted apoptosis in NPC cells. In addition, the inhibition of CASC9 evidently increased the BAX protein level
and inhibited the expression of the Bcl-2, MMP 9, and MPP2 proteins in NPC cells. Moreover, miR-145 was directly
bound to CASC9, and its inhibition reversed the inhibitory effect of CASC9 knockdown on the progression of NPC.
Furthermore, the expression of miR-145 was decreased and negatively associated with CASC9 in NPC tissues and
cells. Also, the knockdown of CASC9 inhibited tumor growth in vivo. Conclusion: CASC9 knockdown inhibited cell
migration and invasion but increased cell apoptosis in NPC cells by regulating miR-145, providing a novel insight for
the treatment of NPC.
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Introduction

Nasopharyngeal carcinoma (NPC) has a high
malignancy and is the most prevalent head and
neck malignancy in southern China and Sou-
theast Asia [1, 2]. Recently, despite advanced
treatments, including radiotherapy and chemo-
therapy, the prognosis for advanced NPC re-
mains quite poor [3]. Hence, elucidating the
molecular mechanisms of NPC and searching
for new molecular targets are of marked impor-
tance for NPC patients.

Long non-coding RNAs (IncRNAs) are a class of
RNAs of more than 200 nucleotides in length
that lack a protein-coding capacity [4]. Recently,
IncRNAs have been reported to play important
roles in tumorigenesis and progression in vari-
ous cancers, including NPC [5]. For example,

the IncRNA HOTAIR is a potential biomarker for
the prognosis of NPC, and its dysregulation
might play a vital role in NPC progression [6].
The IncRNA cancer susceptibility candidate 9
(CASC9) gene is located at 8g21.11, and it was
first reported in esophageal squamous cell car-
cinoma (ESCC), and it is upregulated in ESCC
tissues [7]. Recent evidence has indicated that
CASC9 also plays key roles in other types of
cancers, such as pancreatic ductal adenocarci-
noma (PDAC), gastric cancer, and nasopharyn-
geal carcinoma [8-10]. However, the exact roles
of CASC9 in the progression of NPC and its
underlying mechanism remain poorly unders-
tood.

At present, increasing evidence has suggested
that IncRNAs can interact with miRNAs and reg-
ulate the expression of miRNAs as competing
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endogenous RNA (ceRNA) [11]. MicroRNAs
(miRNAs) are a group of short single-stranded
non-coding RNAs, 22 nucleotides in length,
that regulate gene expression by pairing to the
3’ untranslated regions (3'-UTR) of targets [12].
MiR-145 has been identified as a tumor sup-
pressor in bladder cancer, colorectal cancer,
and so on [13, 14]. Moreover, a previous report
showed that miR-145 acts as a tumor suppres-
sor in NPC development and progression by tar-
geting FSCN1 [15]. In spite of these findings,
the functions and regulatory mechanisms of
miR-145 in the progression of NPC need to be
further investigated.

In this study, we found that the level of CASC9
was clearly increased in NPC tissues and cells,
and that a higher CASC9 level was associated
with the poorer overall survival of NPC patien-
ts. Moreover, we also demonstrated that the
knockdown CASC9 restrained migration and
invasion but promoted the apoptosis of NPC
cells and tumor growth by regulating miR-145
in vivo. Collectively, our results for the first ti-
me identified the important functions of the
CASC9/miR-145 axis in NPC, which may pro-
vide a new direction for the treatment of NPC.

Materials and methods
Clinical samples and cell culture

In this study, forty seven pairs of NPC tissues
and adjacent normal tissues were kindly pro-
vided by the Department of Rhinology, the First
Affiliated Hospital of Zhengzhou University dur-
ing the period from June 2018 to November
2018. Informed consents were received from
all subjects, and this study was approved by the
Ethics Committee of the Department of Rhi-
nology, the First Affiliated Hospital of Zheng-
zhou University. All tissues were frozen in liquid
nitrogen and then stored at -80°C until the
experiments were carried out.

The normal nasopharyngeal cell line NP69 and
the NPC cell lines HNE1, SUNE1, CNE1, and
HONE1 were purchased from the Cell Bank of
the Chinese Academy of Sciences (Shanghai,
China) and cultured in an RPMI 1640 medium
(Invitrogen, Carlsbad, CA, USA) containing 10%
FBS (Gibco, Carlsbad, CA, USA) at 37°C in an
incubator supplemented with 5% CO.,,.

Reagent and cell transfection

Small interference RNA targeting CASC9 (si-
CASC9), the siRNA negative control (sh-NC), the
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CASC9 overexpression vector (CASC9), the
empty vector, the miR-145 mimic (miR-145),
the miR-negative control (miR-NC), the miR-145
inhibitor (anti-miR-145), and the anti-miR-nega-
tive control (anti-miR-NC) were obtained from
GenePharma (Shanghai, China). CNE1 and
HONEZ1 cells were transfected with oligonucle-
otides or a vector using Lipofectamine 3000
(Invitrogen) referring to the manufacturer’s
instructions.

qRT-PCR

Total RNA was extracted from the tissues or
cells (after transfection for 48 h) according to
the TRIzol kit's instructions (Invitrogen). The
extracted RNA was reverse transcribed into
cDNA according to the reverse transcription
Kit's instructions (Applied Biosystems, Foster
City, CA, USA) or the microRNA reverse tran-
scription Kit (Applied Biosystems). Subsequ-
ently, a qPCR analysis was performed using a
SYBR Green PCR Kit (Toyobo, Tokyo, Japan) on
an ABlI 7500HT fast real-time PCR System
(Applied Biosystems). Gene-specific RT-qPCR
primers were obtained from Sangon Biotech
(Shanghai, China) and were as follows: CASC9
(Forward, 5-AGATGAAGCCGGTACCTCAGAT-3’;
Reverse, 5-TCACTTTAAAGAGGGAGAGGAG-3');
miR-145 (Forward, 5'-CAGTGCGTGTCGTGGAGT-
3’; Reverse, 5-AGGTCCAGTTTTCCCAGG-3); B-
actin (Forward, 5-TGG ACTTCGAGCAGGAAAT-
GG-3’; Reverse, 5-ACGTCGCAC TTCATGATCGA-
G3’); U6 (Forward, 5-ATTGGAACGATACAGAGA-
AGATT-3’; Reverse, 5-GGAACGCTTCACGAATT-
TG3’). The results were normalized to endo-
genous U6 small RNA or B-actin using the 2-45Ct
method.

Cell migration and invasion assay

The cell migration and invasion abilities were
measured using a cell migration and invasion
assay. For the cell migration, CNE1 and HONE1
cells (5 x 10* cells/well) transfected with differ-
ent reagents were re-suspended in 100 pl of a
serum-free medium and plated in the upper
chamber (Corning Costar, NY, USA) with an 8
gm porous membrane, while 500 ul of the
medium supplemented with 10% FBS was
placed into the lower chamber. After incubation
for 24 h, the CNE1 and HONE1 cells on the
upper surface of the membrane were removed,
and the migrated cells on the lower surfaces
were fixed with methanol formaldehyde and
stained with 0.5% crystal violet (Sigma) at room
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temperature for 20 min. The stained cells were
counted under a microscope (Olympus, Tokyo,
Japan). For the migration assay, the mem-
branes of the transwell chambers were pre-
coated with Matrigel (BD, San Jose, CA, USA),
and the procedure was performed in the same
manner as the migration assay.

Cell apoptosis

Apoptosis in cultured cells was determined by
flow cytometry using an Annexin V-FITC/PI
apoptosis kit (Sigma). In brief, CNE1 and HONE1
cells were seeded in 6-well plates and trans-
fected with different reagents. After transfec-
tion for 48 h, the CNE1 and HONE1 cells were
collected and stained with Annexin V-FITC and
Pl for 20 min in a dark room. Finally, the cell
apoptosis was quantified by flow cytometry
(B.D. FACS Calibur) and analyzed using the flow
cytometry software.

Western blot

The cells (after transfection for 48 h) or tissues
were lysed in a RIPA lysis buffer (Thermo Fisher,
Wilmington, DE, USA) and supplemented with a
protease inhibitor (Sigma) on ice for 30 min, fol-
lowed by centrifugation at 12,000 g for 15 min
to collect the supernatant of the protein. After
that, the concentration of total protein was
determined using a bicinchoninic acid (BCA)
Protein Assay Kit (Beyotime, Shanghai, China).
Next, equal amounts of the proteins were sepa-
rated by 10-12% SDS-PAGE gels and trans-
ferred onto 0.22 um polyvinylidene difluoride
(PVDF) membranes (Millipore, Billerica, MA,
USA). The membranes were blocked in Tris-
buffer saline containing 0.1% Tween 20 (TBST)
supplemented with 5% non-fat milk at room
temperature for 2 h, and then incubated wi-
th primary antibodies against BAX (1:1000;
#14796), Bcl-2 (1:1000; #3498), MMP 9
(1:1000; #13667), MMP 2 (1:1000; #40994)
and B-actin (1:1000; #4970) (Cell Signaling
Technology, Beverly, MA, USA) overnight at 4°C.
The membranes were subsequently incubated
with HRP-conjugated secondary antibodies
(1:4000, Sangon Biotech) at room temperature
for 2 h. Finally, the protein signals were exam-
ined with enhanced chemiluminescence (ECL;
Tanon, Shanghai, China). The relative protein
expression levels were normalized to the levels
of B-actin and quantified automatically using
Imagel) software.
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Luciferase activity assay

The putative binding sites of miR-145 and
CASA9 were predicted by starBase v2.0. The
sequences of wild type CASA9 (CASC9-WT) and
mutant CASA9 (CASC9-MUT) with a predicted
binding site to human miR-145 were amplified
and cloned into the pGL3 luciferase reporter
vectors (Promega, Madison, WI, USA). The miR-
145 or miR-NC with CASCO-WT or CASCO-MUT
reporter vectors were co-transfected into 293T
cells. After incubation for 48 h, the luciferase
activities were measured using a dual lucifer-
ase assay kit (Promega), following the manufac-
turer’s instructions.

RNA immunoprecipitation (RIP)

The relationship between miR-145 and CASA9
was detected by using a Magna RIP Kit
(Millipore) according to the manufacturer’s pro-
tocol. Briefly, the CNE1 and HONE1 cells were
transfected with miR-145 or miR-NC for 48 h.
After that, the CNE1 and HONEZ1 cells were
lysed using an RIP lysis buffer and incubated
with magnetic beads conjugated with antibody
argonaute2 (Ago2, Millipore) or against IgG
(Millipore). The level of CASA9 in Ago2 or IgG
immunoprecipitation complexes was measured
using qRT-PCR.

Tumor xenograft model

Six-week-old female BALB/c nude mice (n = 5
per group) were purchased from the Henan
Experimental Animals Center (Zhengzhou,
China). The nude mice experiments were ap-
proved by the committee of Animal Research of
the Department of Rhinology, the First Affilia-
ted Hospital of Zhengzhou University. Lentivi-
rus-mediated shRNA interference targeting (sh-
CASC9) and an empty lentiviral vector (sh-NC)
were constructed by GenePharma (Shanghai,
China). CNE1 cells (1 x 107) transduced with
sh-CASC9 or sh-NC were injected subcutane-
ously into BALB/c nude mice. The tumor volume
was gauged every seven days with a caliper and
calculated according to the formula: V = length
x width?/2. All the mice were sacrificed after
injection for 35 days, and the tumor specimens
were isolated from all the nude mice and used
for further analysis.

Statistical analysis
All of the data were repeated more than three

times and as presented as the mean * stan-
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Figure 1. CASC9 expression was elevated in NPC tissues and cells. A. The expression level of CASC9 was measured
in the NPC tissues and the adjacent normal samples by gRT-PCR. B. The abundance of CASCO was measured in the
NP69 and NPC cells (HNE1, SUNE1, CNE1 and HONE1) by qRT-PCR. C. The survival rate of NPC patients with high
CASC9 expressions was significant lower than the rate of those with low CASC9 expressions. *P<0.05, **P<0.01,

**%*pP<0.001.

dard deviation (SD). Student’s t test was used
for comparisons between two groups. P<0.05
was generally regarded as statistically signifi-
cant.

Results

CASC9 expression was increased in NPC tis-
sues and cells

To investigate the potential roles of CASC9 in
NPC, its expression was determined in NPC tis-
sues and cells. An analysis of gRT-PCR indicat-
ed that the expression level of CASC9O was
clearly increased in NPC tissues (n = 47) com-
pared with the levels in the adjacent normal tis-
sues (Figure 1A). Similarly, the expression of
CASC9 was also markedly higher in the NPC
(HNEZ, SUNEZ1, CNE1, and HONEZ1) cells than it
was in the NP69 cells (Figure 1B). Moreover,
the patients with NPC were classified into a
high CASC9 expression group and a low CASC9
expression group according to the CASC9 mean
value of abundance. A Kaplan-Meier analysis
showed that the patients in the high CASC9
expression group had a lower survival rate than
those with a low expression of CASCO (P =
0.03) (Figure 1C). These data revealed that
CASC9 might play vital roles in the develop-
ment of NPC, which prompted us to investigate
its biological function more deeply.

The knockdown of CASC9 inhibited migration
and invasion but promoted apoptosis in the
NPC cells

To explore the effect of CASC9O on NPC progres-

sion, si-CASC9 or si-NC was transfected into
the CNE1 and HONE1 cells. The gRT-PCR assay
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revealed that the transfection of si-CASC9 led
to a significant reduction of CASC9O expressi-
on in the CNE1 and HONE1 cells (Figure 2A).
Moreover, the knockdown of CASC9 resulted in
a great loss of the migration and invasion abili-
ties in the CNE1 and HONE1 cells (Figure 2B
and 2C). A flow cytometry analysis indicated
that the apoptotic rate was prominently en-
hanced in the CNE1 and HONEZ1 cells transfect-
ed with si-CASC9 compared with the rate in the
si-NC group (Figure 2D). Besides, the apopto-
sis-related and matrix metalloproteinases pro-
teins were analyzed in the CNE1 and HONE1
cells by western blot. The results showed that
the inhibition of CASC9 evidently increased the
BAX protein level and prominently inhibited the
expressions of the Bcl-2, MMP 9, and MPP2
proteins in CNE1 and HONEZ1 (Figure 2E). Our
data suggest that the knockdown CASC9
restrained cell migration and invasion and ele-
vated apoptosis in CNE1 and HONE1.

miR-145 was a direct target of CASC9 in NPC
cells

INcRNAs have been reported to act as a mo-
lecular sponge or as competing endogenous
RNAs (ceRNASs) to regulate the accumulation of
miRNA, in turn affecting its biological function.
Using the web-based tool Starbase v2.0, we
found that miR-145 was predicted to have com-
plementary bases pairing with CASC9 (Figure
3A). Subsequently, the prediction was confir-
med by the luciferase activity and an RIP analy-
sis. The results showed that the transfection of
miR-145 reduced the luciferase activity in 293T
cells transfected with CASC9-WT, but no obvi-
ous effect was found on the relative lucifera-
se activity in the 293T cells transfected with

Int J Clin Exp Pathol 2019;12(11):4024-4033



IncRNA CASC9 knockdown inhibits progression of NPC by regulating miR-145

A B g
si-NC si-CASC9
- HONE1 3 e PR
g 157 CNEt it e 59' B S TR A CNE1  HONE1
> *kk e St S 3 @
o Kk p" P s Gy L. 2150
@ o % TR E =
o 1.0 vt - E Jk %k
) % 100
[3) [T
o
[
2 0.5 - 5 50
: 1 '@
Q
x 0.0 . ' EE’ 0
(] » () el O e ©w &
&S F oS
D . sNC si-CASC9 E CNE1 HONE1
= . CNE1 HONE1 Bax s SR e
5w" °\° 40 * % %
P P ek BCl-2 SN s — w—
W " & 30
- 620 MMPO w— —_—
=
Si-NC SiCASCO B 10 MIVP2 - — -
" [*]
v g0 B-actin WS D SN S
4. ) )
g £ & P o o O
S & ¥ & ¥ RaNC R

‘SI N i . s'l‘-C,ASCB
L T SR 2 o Yl .
“{»% e I CNE1 HONET
. £ T 81500 Py
£ =
S100
3
o
S 50
2
2 o0

& &
CNE1 HONE1
4
=3 si-NC *k*
3 *kk B si-CASC9

Relative expression
N

Figure 2. The knockdown of CASC9 promoted cell apoptosis and decreased migration and invasion in NPC cells. A. The expression of CASCO was measured in CNE1
and HONE1 transfected with si-CASC9 or si-NC by qRT-PCR. B-D. A transwell assay and flow cytometry were performed to determine the migration, invasion, and
apoptosis of CNE1 and HONE1 transfected with si-CASC9 or si-NC. E. The protein expressions of BAX, Bcl-2, MMP 9, and MMP 2 were measured in CNE1 and HONE1
transfected with si-CASC9 or si-NC by western blot. **P<0.01, ***P<0.001.
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CASCO-MUT (Figure 3B). Moreover, an RIP
assay showed that the transduction of miR-145
resulted in the substantial enrichment of
CASC9 in the Ago2 group versus the IgG control
group of CNE1 and HONEZ1 cells (Figure 3C and
3D). Taken together, these data suggest that
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HONEZ1 cells transfected with
si-CASC9, which was abated by
inhibition of miR-145 (Figure
5A and 5B). Moreover, the
down-regulation of miR-145 alleviated the in-
hibitory effect of knockdown CASC9 on the
migration and invasion in the CNE1 and HONE1
cells (Figure 5C-F). Similarly, the transfection of
si-CASC9 markedly limited the apoptosis rate in
the CNE1 and HONEX cells, which was reversed

Int J Clin Exp Pathol 2019;12(11):4024-4033
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Figure 5. The abrogation of miR-145 reversed the inhibitory effects of the CASCO knockdown on NPC cells. A and B.
gRT-PCR was used to determine the miR-145 expressions in the CNE1 and HONE1 cells transfected with si-CASCP,
si-NC, si-CASCP+anti-miR-145 or si-CASCP+anti-miR-NC. C-H. A transwell assay and flow cytometry were used to de-
termine the migration, invasion, and apoptosis of CNE1 and HONE1 transfected with si-CASCP, si-NC, si-CASCP+anti-
miR-145 or si-CASCP+anti-miR-NC, respectively. | and J. The protein expressions of BAX, Bcl-2, MMP 9, and MMP
2 were measured in CNE1 and HONE1 transfected with si-CASCP, si-NC, si-CASCP+anti-miR-145 or si-CASCP+anti-

miR-NC by western blot. *P<0.05, **P<0.01, ***P<0.001.

by the knockdown of miR-145 (Figure 5G and
5H). In addition, the abrogation of miR-145
weakened the si-CASC9-mediated promotion
of BAX protein expression and the reduction of
the expressions of the Bcl-2, MMP 9, and MPP
2 proteins in the CNE1 and HONEZ1 cells (Figure
51 and 5J). Our findings indicated that the kn-
ockdown of miR-145 reversed the CASC9 inhi-
bition-mediated progression of NPC.

The knockdown of CASC9 decreased xenograft
tumor growth in vivo

To further confirm the tumorigenicity of CASC9,
CNE1 cells transfected with sh-CASC9 or sh-NC
were introduced into nude mice. The tumor vol-
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umes were measured every 7 days, and the
tumors’ weights and volumes were measured
after 35 days of injection. The knockdown of
CASC9 evidently suppressed tumor volume and
weight in the CNE1 xenograft model (Figure 6A
and 6B). In addition, the expression of CASC9
was clearly lower in the tumor tissues from the
sh-NEAT1 group than they were in the sh-NC
group (Figure 6C). Furthermore, the knockdown
of CASC9 upregulated the expression level of
miR-145 intumor tissues (Figure 6D). Moreover,
the deficiency of CASCO led to a significant
increase in the BAX protein abundance and the
reduction of Bcl-2, MMP 9, and MMP 2 protein
expressions in the CNE1 xenograft tissues
(Figure 6E). Generally, these results indicated
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MMP 9, and MMP 2 were measured in xenografted tumors by western blot.

*P<0.05 **P<0.01, ***P<0.001.

that knockdown of CASC9 suppressed NPC
tumor growth in vivo.

Discussion

NPC has a significant ethnic and geographical
distribution, but its unique and complex etiolo-
gy is not completely understood [16]. Increasing
lines of evidence suggest that IncRNAs are
involved in the development and progression of
NPC and regulate mRNA levels by competing
for miRNAs [17, 18]. Therefore, it is importa-
nt to elucidate the molecular mechanism of
IncRNAs for the treatment of NCP.

CASC9 is an IncRNA identified through a next-
generation sequencing and bioinformatics an-
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alysis in ESCC, and its expres-
sion was commonly upregulat-
ed in some types of cancer. For
instances, CASC9 was clearly
upregulated in ESCC tissues,
and the knockdown of CASC9
significantly inhibited cell mi-
gration and invasion in vitro
and metastasis in nude mice in
vivo [19]. In addition, CASC9
was highly expressed in glioma
specimens and cells, and siR-
NA-mediated CASC9 silencing
suppressed the proliferation
and invasion in vitro and inhib-
ited tumor growth in vivo [20].
Moreover, CASC9 was also
highly expressed in the NPC
tissues and as an oncogenic
regulator in NPC progression
by the activation of HIF1la [9].
These studies indicate that
CASC9 functions as an onco-
gene in NPC progression, but
the underlying mechanisms
have not been well establish-
ed.

kK

o

e In this report, consistent with

previous observations, we fou-
nd CASC9 expression was cle-
arly increased in the NPC tis-
sues and cells, and higher ex-
pression was associated with
poor prognosis and the lower
overall survival of NPC patien-
ts. Moreover, we also found
that the knockdown CASCO9 re-
strained cell migration and in-
vasion, elevated apoptosis in
CNE1 and HONE1, and evidently suppressed
tumor growth in vivo.

&

The Bcl-2 family is composed of both proapop-
totic (e.g., BAX) and anti-apoptotic (e.g., Bcl-2)
family members and plays a central role in
regulating apoptosis [21]. MMPs (especially
MMP-2 and MMP-9) contribute to cancer cell
growth, migration, and invasion, as well as me-
tastasis and angiogenesis to promote cancer
progression [22]. Our study revealed that the
inhibition of CASC9 evidently increased the
BAX protein level and prominently inhibited the
expression of the Bcl-2, MMP 9, and MPP2 pro-
teins in NPN cells. These results further dem-
onstrated that the knockdown of CASC9 pro-
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moted apoptosis and inhibited migration and
invasion in NPN cells.

Recent studies have shown that IncRNA can
act as an endogenous miRNA sponge to bind to
miRNAs and regulate their biological functions
[23, 24]. To explore whether CASC9 serves as
an miRNA sponge in NPC, a bioinformatics an-
alysis was carried out, and the results showed
the putative binding sites between CASC9 and
miR-142. Subsequently, the prediction was
confirmed by the luciferase activity and an RIP
analysis. These results indicated that miR-145
was a direct target of CASCO. Thus, we need to
further explore their relationship in NPC cells.

A growing number of studies shows that miR-
NAs (as oncogenes or tumor Ssuppressors)
could be involved in many cellular processes,
such as cell differentiation, cell proliferation,
and apoptosis [25, 26]. Earlier studies have
demonstrated that the expression level of miR-
145 is upregulated in several human cancers,
including bladder cancer, colon cancer, and
breast cancer [13, 27, 28]. In addition, a report
found that miR-145 expression could be a
novel marker for relapse in surgically treated
non-small cell lung cancer (NSCLC) [29].
Moreover, it was reported that miR-145 expres-
sion was significantly decreased in NPC and
inhibited invasion and metastasis by targeting
Smad3 in NPC cells [30]. However, the poten-
tial molecular mechanism of miR-145 during
NPC progression remains unclear.

In our study, we found that miR-145 expres-
sions were clearly decreased in NPC tissues
and cells compared with their expressions in
their corresponding control, a finding consis-
tent with prior studies. In addition, the overex-
pression of CASC9 inhibited the expression of
miR-145, and its knockdown showed the oppo-
site effect in NPC cells. Moreover, the abroga-
tion of miR-145 reversed the effects of CASCO
knockdown on the migration, invasion, and
apoptosis of NPC cells. These results showed
that miR-145 is negatively associated with
CASC9 in NPC tissues and cells.

In conclusion, the expression level of CASC9
was increased in NPC tissues and cells. The
knockdown of CASC9 inhibited migration and
invasion but increased apoptosis in NPC cells,
which was reversed by the inhibition of miR-
145. Moreover, our report presents the first evi-
dence that miR-145 is a direct target of CASCO9.
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In addition, miR-145 expression is downregu-
lated and negatively associated with CASC9 in
NPC tissues and cells. Also, the knockdown of
CASC9 suppresses tumor growth by regulating
miR-145. Therefore, these data help to better
recognize the mechanism of the CASC9/miR-
145 regulatory network and to explore novel,
potential therapeutic strategies for NPC.
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