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Abstract. Long noncoding RNA (lncRNA) has been identi-
fied to serve a critical role in the development of various 
types of cancer. Cancer susceptibility candidate 2 (CASC2) 
is a cancer‑associated lncRNA. However, whether CASC2 
regulates osteosarcoma progression remains unclear. Reverse 
transcription‑quantitative polymerase chain reaction, western 
blot, invasion and migration assays were used to evaluate 
the role of CASC2 in osteosarcoma. The present study 
reported that CASC2 may inhibit osteosarcoma development. 
Osteosarcoma tissues demonstrated reduced CASC2 expres-
sion compared with normal adjacent tissues. In addition, 
CASC2 transduction may decrease proliferation, migration 
and invasion of osteosarcoma cell lines whereas knockdown of 
CASC2 displayed opposing effects. Patients with low CASC2 
levels were predicted to have a poor survival. In vivo implanta-
tion studies using pcDNA‑CASC2 or short interfering‑CASC2 
exhibited decreased or increased tumor weight, respectively. 
These results suggested that CASC2 may serve as a potential 
tumor suppressor lncRNA in osteosarcoma and may provide 
potential insight into targeted intervention. 

Introduction

Osteosarcoma (OS) may be fatal, particularly in adolescents (1). 
Greater than 50% of bone cancers are OS (2). Despite advances 
in chemotherapy and radiotherapy, the 5‑year survival rate for 
OS patients remains low (3). The long‑term prognosis of OS 
patients is poor, largely due to frequent metastasis, high recur-
rence rate and lack of effective therapeutic intervention (4). 
Therefore, a more detailed understanding of the underlying 

mechanisms of OS development and effective therapeutics are 
required. 

Long non‑coding RNAs (lncRNAs) denote a class of RNAs 
longer than 200 nucleotides in length (5,6), and may serve a role 
in biological processes including development and angiogen-
esis, differentiation and cell growth (7‑9). Recent studies have 
suggested that lncRNAs may act as either oncogenes or tumor 
suppressors and contribute to the tumorigenesis of multiple 
cancers including OS  (10,11). For example, the lnc‑RNA, 
metastasis associated lung adenocarcinoma transcript 1, 
promotes the development of OS (12). Overexpression of the 
lncRNA MFI2 also increases the proliferation and progression 
of OS cells (11). Another report suggested an oncogenic role 
of HULC which is another lncRNA and is highly up‑regulated 
in liver cancer in OS, when deregulated levels of it predicted 
poor prognosis (13). A well‑characterized lncRNA, HOXA 
transcript at the distal tip, has also been demonstrated to be 
upregulated in OS cells and in patient samples and therefore 
contributes to the development of OS (14). Another lncRNA, 
tumor suppressor candidate 7, may instead inhibit OS 
progression via an unknown mechanism (15). Consistently, 
the lncRNA, long intergenic non‑protein coding RNA 161, 
sensitizes OS cells to cisplatin‑induced cell death and may be 
a candidate tumor suppressor (16). Therefore, lncRNAs may 
be applied for OS diagnosis and may act as novel therapeutic 
targets.

LncRNA, cancer susceptibility candidate 2 (CASC2) is 
located at chromosome 10q26, and is a novel cancer‑associated 
lncRNA. Previously, decreased CASC2 expression and its 
tumor suppressive function has been demonstrated in various 
tumor types (17‑21). However, the expression and potential role 
of CASC2 in OS remains unclear.

In the current study, the function of CASC2 in OS was inves-
tigated. CASC2 expression was significantly decreased in OS 
tissues compared with normal adjacent tissues. The association 
of CASC2 levels with different clinicopathological features was 
also studied. Patients with greater CASC2 expression displayed 
improved survival. Increased CASC2 expression impeded the 
proliferation, invasion and migration of OS cells. Consistently, 
increasing CASC2 expression also promoted apoptosis, whereas 
CASC2 knockdown exerted the opposite effect. In vivo implan-
tation studies suggested that CASC2 overexpression decreased 
the oncogenic potential of OS cells. The data collectively 
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suggested a tumor suppressive role of CASC2 and may provide 
an insight into the diagnosis of OS.

Materials and methods

Cell culture and human samples. OS cell lines used in the 
current study, 143B, U‑2 OS, KHOS‑240S, D22, Saos‑2, HOS 
and MG‑63, and a normal cell line, hFOB, were purchased from 
the American Type Culture Collection (Manassas, VA, USA). 
The OS cells were maintained in RPMI‑1640 medium (Tiangen 
Biotech Co., Ltd., Beijing, China) supplemented with 5% fetal 
calf serum (FCS; Tiangen Biotech Co., Ltd.), streptomycin 
(50 µg/ml; Tiangen Biotech Co., Ltd.) and penicillin (200 U/ml, 
Sigma‑Aldrich; Merck KGaA, Darmstadt, Germany) at 20˚C 
and 5% CO2. Matched fresh OS specimens and normal adjacent 
tissues were collected from 97 patients who had undergone 
resection at the Second Xiangya Hospital, Central South 
University (Hunan, China) between March 2010 and October 
2014. Immediately after surgical resection, these tissues were 
stored at ‑80˚C until usage. None of the patients had received 
preoperative chemotherapy or radiotherapy. All patients signed 
formal consent forms. Overall survival was calculated from the 
day of primary surgery to death or last follow‑up. The research 
performed using human specimens was reviewed and approved 
by the Ethics Committee of the Second Xiangya Hospital, 
Central South University (Hunan, China).

CASC2 overexpression and knockdown. A sequence of 
genomic DNA encoding the cDNA for CASC2 and flanking 
sequences was amplified by PCR and cloned into the 
EcoRI and XhoI (both purchased from Roche Diagnostics, 
Shanghai, China) sites of pCDNA3.1 vector (50 nM, Tiangen 
Biotech Co., Ltd.). For transfection, the empty pcDNA3.1 
vector was used as a control. The sequence for CASC2 
insert was: 5'‑ACA​ACA​AGA​AAC​TTC​CCC​AAG​GTA​TCA​
TTA​TAG​TCT​TTA​GAC​TTC​AGACA​C​ACA​CCA​CAC​CTC 
​AAA​TAT​ATA​CAC​AAC​TGA​AAG​GAA​AAT​TAA​GGA​AGT​
TTT​TCA​AAG​AAC​CCT​ATT​CCG​AGT​AAG​AAG​TGT​GTT​
GCA​TGA​ATT​TCT​AAG​AGC​CAG​AAA​ATG​CAT​GAC​ACA​
GGA​GAA​GAT​GTA​CCC​TCA​TCT​GTT​CAG​TGA​GAG​ATG​
TGC​AAA​TCA​ACA​TCA​ACA​CAG​AAC​TGC​TGA​AGA​AAA​
AAA​ATA​TGT​CTC​TGA​AAA​GCA​ACT​TAT​TCA​CTG​GAG​
ATG​TGA​GGA​GCC​ATC​CGC​ACA​TCA​CAA​TTC​TAT​AGA​
CAT​CAA​ACG​CAT​GAA​GCA​TTT​CGG​ATC​TGC​TTT​AAG​
ACT​GAG​GCA​GAC​TTT​CCA​TCT​GGA​CAC​AGC​CGA​CCA​
TCC​ATG​TGT​CAT​TAC​AAT​GAA​TCC​AGC​ACT​TCC‑3'. The 
negative control siRNA was also introduced (Shanghai 
GenePharma, Co., Ltd., Shanghai, China). CASC2 small 
interfering RNAs (si‑CASC2, 50 nM) were synthesized by 
Shanghai GenePharma, Co., Ltd. The si‑CASC2 sequence 
was: 5'‑AAG​GCT​GTA​TGC​TGT​ATC​ATA​CCC​TGT​TCT​
CCC​GGG​TTT​TGG​CCA​CTG​ACT​GAC​CCG​GGA​GAA​G‑3'. 
Transfections were performed using Lipofectamine 2000 
(Invitrogen; Thermo Fisher Scientific, Inc., Waltham, MA, 
USA) according to the manufacturer's protocol for 24 h at 
20˚C. 

Reverse transcription‑quantitative polymerase chain reaction 
(RT‑qPCR). Total RNAs were isolated from 143B, U‑2 OS, 
KHOS‑240S, D22, Saos‑2, HOS, MG‑63 and hFOB cell lines 

and human samples with TRIzol reagent (Invitrogen; Thermo 
Fisher Scientific, Inc.). A total of 5 ng RNA in a final volume 
of 10 µl containing 5 mM dNTP mix (Tiangen Biotech Co., 
Ltd.) was used to generate complementary DNA using the 
SYBR Premix Taq™ toolkit (Takara Biotechnology Co., Ltd., 
Dalian, China). The mixture was maintained at 70˚C for 5 min 
and then a mixture composed of 5xRT buffer, 50 U/µl reverse 
transcriptase (M‑MLV), 100 U/µl RNase inhibitor was added 
(Tiangen Biotech Co., Ltd.). GAPDH was used as the control. 
Reactions were performed using the ABI PRISM® 7000 
Sequence Detection system (Applied Biosystems; Thermo 
Fisher Scientific, Inc.), according to the manufacturer's 
protocol. The expression of CASC2 was calculated using the 
2‑ΔΔCq method (22). The experiments were performed ≥3 times. 
The primer sequences were as follows: Sense, 5'‑GAA​TGC​
TAG​CTT​ACG‑3' and anti‑sense, 5'‑CTG​AGT​GCT​TGA​CAT​
GT‑3' for CASC2; sense, 5'‑GAT​TAG​CTC​TGC​ACG​TT‑3' 
and anti‑sense, 5'‑ATG​AGC​ATT​ACA​GTG​TT‑3' for GAPDH. 
The cycling conditions were: 55˚C for 2 min, 95˚C for 15 min 
followed by 32 cycles of 95˚C for 15 sec and 60˚C for 1 min. 
Experiments were performed in triplicates.

Proliferation assay. In the proliferation study, a Cell Counting 
kit‑8 (Dojindo Molecular Technologies, Inc., Kumamoto, 
Japan) was used. After treatment for 24 h, MG‑63 and HOS 
cells were re‑suspended and seeded into a 6‑well plate 
(1x105 cells/well) for 5 days. A total of 20 µl CCK‑8 solution 
was added into the culture to a final concentration of 10 mg/ml 
at 20˚C. The crystalline formazan product was resolved in 
100 µl 10% SDS solution for one day at 20˚C. The optical 
density was detected at a wavelength of 490 nm and each assay 
was repeated three times. 

Transwell invasion and migration assays. Cell invasion and 
migration assays were performed using 24‑well Transwell 
chambers (8 µm pore size; BD Biosciences, Franklin Lakes, 
NJ, USA). For the migration assay, 1x106 MG‑63 and HOS 
cells were suspended in 100 µl RPMI‑1640 serum‑free medium 
(Tiangen Biotech Co., Ltd., Beijing, China) and placed in the 
top chambers. Dulbecco's modified Eagle's medium (500 µl, 
Sigma‑Aldrich; Merck KGaA, Drmstadt, Germany) containing 
10% FCS was added to the bottom chambers. Following 24 h 
of incubation at 37˚C, the cells that did not migrate into the 
pores were removed using a cotton swab, and cells on the lower 
surfaces of the membrane were stained with crystal violet 
(0.40%) for 1 h at 20˚C and evaluated. The invasion assay was 
similar to that of the migration assay except that the cell culture 
surface was firstly coated with Matrigel (BD Biosciences, 
Franklin Lakes, NJ, CA, USA). A fluorescence microscope 
(DM‑IRB; Leica Microsystems GmbH, Wetzlar, Germany) 
was used to visualize the results and CELLCOUNTER 
(https://bitbucket.org/linora/cellcounter/downloads) was used 
for quantification. A total of five fields were assessed and 
experiments were performed in triplicates. 

Cell cycle and apoptosis analysis. After a 48 h transfection, 
MG‑63 and HOS cells were harvested and washed with cold 
PBS. Subsequently, cells were fixed with 70% ethanol at 4˚C 
overnight. The fixed cells were then stained with propidium 
iodide (PI; Sigma‑Aldrich; Merck KGaA) at 4˚C for 30 min 
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in the dark. The fraction of cells in G0/G1, S and G2/M phases 
were measured using a fluorescence‑activated cell sorting 
(FACS) instrument (BD Biosciences). The experiments were 
performed in triplicate. 

For the apoptosis assay, transfected cells were examined 
using a fluorescein isothiocyanate‑labeled Annexin V/PI 
Apoptosis Detection kit (Beyotime Institute of Biotechnology, 
Haimen, China) following the manufacturer's protocol. Flow 
cytometric analysis was performed immediately after staining. 
Data acquisition and analysis were performed using a FACS 
instrument (BD Biosciences).

In vivo implantation and immunohistochemistry. Transduction 
of CASC2 into ~5x106 MG‑63 cells was performed using 
pcDNA3.1 vector as described above. The system was initially 
maintained for 24  h at 20˚C. Following this, cells were 
re‑suspended and 1x106 cells were injected subcutaneously 
into the rear flank of nude mice (n=32, female, 4~5 weeks 
old, average weight 16.7 g). Mice were housed at 20˚C, with 
55‑60% humidity and a light‑dark cycle of 12/12 h. Ad libitum 
access to food and water was supplied. After 30 days, mice 
were sacrificed by sodium amobarbital (Sigma‑Aldrich; 
Merck KGaA) overdose and solid tumors were resected and 
weighted. The tumor sections were examined by two experi-
enced pathologists who were double blinded to the data. Nude 
mice were obtained from the Model Animal Research Center 
of Nanjing University (Nanjing, China). Tumor samples were 
fixed in 10% buffered formalin for 12 h at 20˚C, embedded in 
paraffin, and cut into 5 µm sections. After deparaffinization 
and rehydration, antigens were retrieved with 1x Cytomation 
target retrieval solution (Dako; Agilent Technologies, Inc., 
Santa Clara, CA, USA) in a decloaker chamber at 95˚C for 
20 min and then at room temperature for 20 min followed 
by sequential rinsing with distilled water and PBS at room 
temperature. Slides were incubated with hydrogen peroxide 
for 5 min to quench endogenous hydrogen peroxidase activity. 
After rinsing twice with TBS with 0.1% Tween 20, slides 
were incubated with Ki‑67 antibodies (1:1,000, cat. no. P6834, 
Sigma‑Aldrich; Merck KGaA). Slides were counterstained 
with hematoxylin for 5 min and rinsed with distilled water. 
3,3'‑Diaminobenzidine (DAB) was used as a chromogen (cat. 
no. D8001, Sigma‑Aldrich; Merck KGaA). Slides were evalu-
ated under an optical light microscope (Olympus Corporation, 
Tokyo, Japan). Images were captured using x100 magnifica-
tion. All the slides were manually scored as previously 
described  (23). Briefly, three random sections from each 
animal of all groups were scored for the intensity of staining. 
H‑score were calculated as H‑score=Σ(1+i) pi, where i is the 
intensity score (0: no staining, 1: weak staining, 2: moderate 
staining; 3: Strong staining) and pi is the percentage of cells 
exhibiting that intensity (24). The median value was used as 
the cutoff, as previously suggested (25).

Statistical analysis. Data are presented as the mean ± standard 
deviation. Statistical significance was determined by Student's 
t‑test or one‑way analysis of variance followed by the least 
significant difference post hoc test, using SPSS software 
version 15.0 (SPSS, Inc., Chicago, IL, USA). P<0.05 was 
considered to indicate a statistically significant difference. The 
Kaplan‑Meier survival curve was tested using log‑rank test. 

Fisher exact test was used to evaluate the association between 
CASC2 and clinicopathological characteristics. 

Results

lncRNA CASC2 is downregulated in specimens and OS cell 
lines. To quantify the expression levels of CASC2, RT‑qPCR 
was conducted. The results indicated that the expression levels 
of CASC2 were significantly downregulated in OS samples 
compared with normal adjacent tissues (Fig. 1A; P<0.001). In 
addition, in a number of OS cell lines, CASC2 was decreased 
compared with that of normal bone cells (Fig. 1B; P<0.01). 
The median value was used as the cutoff, as previously 
suggested (25).

CASC2 protein expression in OS patient tissue was not 
significantly associated with age and gender of the patients 
(Table I); however, CASC2 levels were significantly associated 
with differentiation, tumor, nodes, metastasis (TNM) stages 
and metastasis (Table I). These results suggested that CASC2 
expression was lower in OS cell lines and in human OS tissue 
samples, compared with normal controls. As downregulated 
CASC2 in OS tissues implies a tumor suppressive role for 
CASC2, the tumor cell lines with relatively low CASC2 
expression may possibly exhibit greater tumorigenic potential 
compared with the cell lines with higher CASC2 expression 
levels. MG‑63 and HOS cells exhibited the lowest CASC2 

Figure 1. mRNA expression levels of the lncRNA CASC2 was downregulated 
in OS cells and specimens. (A) Reverse transcription‑quantitative poly-
merase chain reaction results for 97 OS tissues and corresponding normal 
adjacent tissues. (B) Expression of CASC2 in the hFOB normal bone cell 
line and 7 OS cell lines, including 143B, U‑2 OS, KHOS‑240S, D22, Saos‑2, 
HOS and MG‑63. Data are presented as the mean ± standard deviation. 
**P<0.01 and ***P<0.001. OS, osteosarcoma; CASC2, cancer susceptibility 
candidate 2 gene.
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expression (Fig. 1B). To evaluate the potential tumor suppres-
sive role of CASC2, we selected these two cell lines for further 
analysis.

CASC2 inhibits proliferation, migration and invasion of OS 
cells. It was then determined whether CASC2 affects the 
malignant phenotypes of OS cells. MG‑63 and HOS cells 

Figure 2. CASC2 overexpression inhibited osteosarcoma cell proliferation, migration and invasion. (A) MG‑63 or (B) HOS cells were transfected with pcDNA, 
si‑NC, pcDNA‑CASC2 or si‑CASC2. The mRNA expression levels of CASC2 was quantified using reverse transcription‑quantitative polymerase chain reac-
tion. A five‑day proliferation assay for (C) MG‑63 and (D) HOS cells transfected with pcDNA, si‑NC, pcDNA‑CASC2 or si‑CASC2. (E) Transwell migration 
assays and (F) transwell invasion assays for MG‑63 and HOS cells transfected with pcDNA, si‑NC, pcDNA‑CASC2 or si‑CASC2. Representative images are 
displayed. (G) Cell cycle was measured for MG‑63 (top graph) and HOS (bottom graph) cells transfected with pcDNA, si‑NC, si‑CASC2 or pcDNA‑CASC2 
by flow cytometry. (H) The percentage apoptotic cells were quantified using flow cytometry in MG‑63 (left panel) and HOS (right panel) cells transfected 
with pcDNA, si‑NC, si‑CASC2 or pcDNA‑CASC2. Data are presented as the mean ± standard deviation. *P<0.05 and **P<0.01. CASC2, cancer susceptibility 
candidate 2 gene; CASC2, cancer susceptibility candidate 2; si‑CASC2, CASC2 short interfering RNA.
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were either untreated or transfected with pcDNA‑CASC2 
or si‑CASC2. The mRNA expression levels of CASC2 in 
the cancer cells were then quantified. Transfection with 
pcDNA‑CASC2 significantly upregulated the expression levels 
of CASC2 in MG‑63 and HOS cells compared with the control 
(Fig. 2A and B). CASC2 overexpression significantly inhibited 
the proliferation of MG‑63 and HOS cells compared with the 
empty vector control (Fig. 2C and D; P<0.01). Knockdown 
of CASC2 using a specific siRNA significantly promoted the 
proliferation of MG‑63 and HOS cells compared with the 
control (Fig. 2C and D). pcDNA‑CASC2 transfection attenu-
ated the migration of MG‑63 and HOS cells, compared with 
the control (Fig. 2E). Knockdown of CASC2 led to elevated 
migration of MG‑63 and HOS cells compared with the control 

(Fig. 2E). The effect of CASC2 on OS cell invasion was then 
investigated. The results demonstrated that CASC2 knock-
down resulted in increased invasion whereas overexpression of 
CASC2 inhibited invasion compared with the control (Fig. 2F). 

Figure 3. Kaplan‑Meier survival curves for OS patients. OS patients with 
low CASC2 expression had a significantly shorter overall survival than 
those with high CASC2 expression levels (P<0.01 using a log‑rank test). OS, 
osteosarcoma; CASC2, cancer susceptibility candidate 2.

Table I. Association between CASC2 expression and clinicopathological features.

	 CASC2 expression
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Clinicopathological features	 No.	 High [n (%)]	 Low [n (%)]	 P‑value

Age				  
  <60	 47	 26 (55.3)	 21 (44.7)	 0.238
  ≥60	 50	 23 (46.0)	 27 (54.0)	
Gender				  
  Male	 74	 36 (48.6)	 38 (51.4)	 0.337
  Female	 23	 13 (56.5)	 10 (43.5)	
Differentiation				  
  Well/moderate	 60	 38 (63.3)	 22 (36.7)	 0.001
  Poor	 37	 11 (29.7)	 26 (70.3)	
Metastasis				  
  Absent	 23	 8 (24.2)	 25 (75.8)	 <0.0001
  Present	 64	 41 (64.1)	 23 (35.9)	
TNM stage				  
  0/I 	 45	 30 (66.7)	 15 (33.3)	 0.003
  II/III/IV	 52	 19 (36.5)	 33 (63.5)

Figure 4. Overexpression of CASC2 may inhibit osteosarcoma growth 
in vivo. (A) Growth of solid tumors in nude mice injected with MG‑63 
cells transfected with pcDNA, si‑NC, pcDNA‑CASC2 or si‑CASC2. Solid 
tumors were trimmed and weighed. Data are presented as the median tumor 
weight and n=8 per group. **P<0.01. (B) Ki‑67 immunostaining in MG‑63 
cells following in vivo implantation. MG‑63 cells were transfected with 
pcDNA, si‑NC, pcDNA‑CASC2 or si‑CASC2. CASC2, cancer susceptibility 
candidate 2 gene; si, short interfering.
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In addition, overexpression of CASC2 significantly increased 
the percentage of cells in G0/G1 phase of the cell cycle in 
both MG‑63 and HOS cells compared with the control group 
(Fig. 2G). CASC2 knockdown cells displayed the opposite 
effect (Fig. 2G). In addition, CASC2 overexpression increased 
apoptosis of MG‑63 and HOS cells (Fig. 2H), whereas CASC2 
knockdown led to a decrease in the percentage of apoptotic 
cells, compared with the control (Fig.  2H). These results 
suggested that CASC2 inhibits the malignancy of OS cells via 
the inhibition proliferation, migration, invasion and induction 
of apoptosis.

Association between CASC2 expression and survival of OS 
patients. The prognostic significance of CASC2 expression 
in OS was investigated. The follow‑up data was complete 
for all patients. The overall survival was evaluated from the 
day of primary surgery to mortality or to the last follow‑up 
study. Based on these data, Kaplan‑Meier survival curves 
were plotted. The results demonstrated that OS patients with 
lower CASC2 expression had a significantly reduced overall 
survival compared with those with higher CASC2 expression 
(P=0.002; Fig. 3). These results suggested low expression of 
CASC2 in OS may be associated with poor survival.

CASC2 inhibits OS progression in vivo. In addition, in vivo 
implantation studies were conducted in order to further verify 
the effect of CASC2. It was observed that compared with the 
empty vector control, CASC2 overexpression significantly 
decreased the tumor weight (Fig. 4A; P<0.01). CASC2 knock-
down resulted in increased tumor weight compared with the 
control (Fig. 4A). Immunostaining for Ki‑67 also identified that 
si‑CASC2 treatment led to elevated proliferation in resected 
mice tumors whereas CASC2 overexpression reduced the 
proliferation (Fig. 4B). These results suggested that lncRNA 
CASC2 may serve a tumor suppressive role in vivo.

Discussion

Advances in biological technology have improved under-
standing of lncRNAs. A large number of lncRNAs have been 
identified to serve important roles in different malignant 
tumor types. Despite progress in cancer‑associated research, 
the exact underlying molecular mechanisms of OS occurrence 
and development remain poorly understood.

Numerous efforts have been made to establishing an 
association between lncRNA expression and tumor devel-
opment (11,26‑28). Owing to the complexity of the tumor 
microenvironment, lncRNA may serve diverse roles in carci-
nogenesis based on tumor type. Furthermore, as lncRNAs 
may also function as diagnostic or prognostic markers, even 
at the early stages of the tumorigenesis, determining the 
potential association between lncRNAs and various tumors 
is a challenge (10,12‑14). In the present study, the CASC2 
expression in OS tissues was investigated, and results 
indicated that CASC2 was substantially downregulated 
in cancerous tissues compared with normal adjacent ones. 
CASC2 overexpression decreased the malignant potential 
of OS MG‑63 and HOS cells. In addition, siRNA‑mediated 
CASC2 knockdown increased the oncogenic properties of 
OS cells, including proliferation, migration and invasion. 

Higher CASC2 expression was associated with improved 
prognosis of OS patients. The effect of CASC2 in an in vivo 
model was investigated, which suggested that CASC2 serves 
a tumor suppressive role.

The lncRNA CASC2 was originally identified as a 
candidate tumor suppressor transcript in endometrial 
cancer in 2004 (21). Wang et al (18) observed that CASC2 
was markedly downregulated in human glioma cell lines. 
Overexpression of CASC2 inhibited the malignancy of glioma 
cells including proliferation and invasion (18). Low CASC2 
expression levels may additionally serve as an unfavorable 
predictor for overall survival of patients with non‑small cell 
lung cancer (NSCLC). Overexpression of CASC2 has been 
previously reported to inhibit NSCLC progression in vitro 
and in  vivo  (20). In colorectal cancer, decreased CASC2 
expression was significantly associated with advanced TNM 
stage (19). As a result, CASC2 may behave as a potential 
tumor suppressive lncRNA in various types of cancer. 
In the present study, a role of lncRNA CASC2 in OS was 
reported and this further emphasized its potential function in 
controlling cancer progression. 

In conclusion, the function of lncRNA CASC2 in OS was 
investigated in the present study and results suggested that it 
may serve a tumor suppressive role. Low CASC2 expression was 
significantly associated with OS progression. Overexpression 
of CASC2 may attenuate the malignant phenotypes of OS in 
OS cell lines in addition to in tumor xenograft tissues. The 
data suggested that CASC2 may serve as a novel prognostic 
biomarker and a promising therapeutic target for further inter-
vention. With more advance strategies such as high‑throughput 
technology, more detailed mechanisms regarding how CASC2 
inhibits tumor progression may be defined.
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