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Circular RNA circ-NT5C2 acts as a potential
novel biomarker for prognosis of osteosarcoma
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Abstract. - OBJECTIVE: Recent evidence
suggests that circular RNAs (circRNAs) play
important roles in multiple diseases, including
cancer. Circ-NT5C2 was reported to be up-regu-
lated in osteosarcoma. However, the clinical sig-
nificance of circ-NT5C2 remains largely unclear.
The aim of the current study was to investigate
the value of circ-NT5C2 for the prognosis of pa-
tients with osteosarcoma.

PATIENTS AND METHODS: the exprg
of circ-NT5C2 in osteosarcoma tissues a
responding normal tissues were explore
quantitative real-time polymerase chain reac
(qRT-PCR) experiments. The association of ¢
NT5C2 expression with clinicopaiiss

sis was performed to ang
circ-NT5C2 expression

prognosis.
RESULTS:
crease of cj

in osteosarComa was strong-
clinical stage (p = 0.006) and
001). Importantly, pa-
n of circ-NT5C2 had a

ssion of circ-NT5C2. Final-
analyses showed that high

ONS: Our findings indicated that
irc-NT5C2 is significantly up-regulated in os-
sarcoma tissues. Circ-NT5C2 may represent
marker of prognosis in osteosarcoma.
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ainly affecting childhood and
ting for approximately 20%
mas in bone'2. It is charac-
n the metaphyseal regions of
e appendicular skeleton®. De-

coma has not been substantially improved and
approximately 35% of patients will die within
5 years*s. Like other tumors, the progression
of osteosarcoma is a multistep process with ac-
cumulation of genetic and epigenetic changes®.
Up to date, in order to improve the prognosis of
osteosarcoma patients, multiple research groups
focused on the identification of biomarkers with
high specificity and sensitivity for early detecting
osteosarcoma and predicting the prognosis of
this tumor’®. Circular RNA (circRNA) is a novel
type of RNA molecule formed by a covalently
closed loop that regulates the gene expression at
the transcriptional or post-transcriptional level
by modulating microRNAs or other molecules’.
CircRNA were first identified in RNA viruses
as early as the 1970s'°. However, for quite a long
time, researchers misconstrue them as ‘splicing
rubbish’. In recent years, the biological function
of circRNAs has attracted more and more atten-
tion in the field of biology'. Growing evidence!*'*
shows that circRNAs may be involved in the
development and progression of various disease,
including tumors. Recent advances, including
high-throughput sequencing and bioinformatics,
indicated that circRNAs are aberrantly expressed
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in various tumors, such as lung cancer', laryn-
geal cancer'®, papillary thyroid carcinoma'” and
colorectal cancer'®. All these findings make cir-
cRNAs a promising candidate for a new biomark-
er of carcinogenesis. CircRNA circ-NT5C2, also
named hsa_circ 0092509, was a newly identified
circRNA. Up to date, just one study by Liu et al"®
reported that circ-NTS5C2 expression was sig-
nificantly up-regulated in osteosarcoma patients
through high-throughput human circular RNA
microarray. Furthermore, they performed in vivo
and in vitro and found that circ-NT5C2 silencing
suppressed osteosarcoma cells proliferation and
invasion, indicating that circ-NT5C2 may serve
as a tumor promoter in osteosarcoma. However,
its clinical significance in osteosarcoma is still
unclear. Our present study aimed to investigate
whether the increased expression of circ-NT5C2
can be used as a prognostic biomarker in osteo-
sarcoma patients.

Patients and Methods
Patients and Tissue Samples

A total of 170 pairs of osteosarcoma
and their matched adjacent normal bone

Table I. Circ-NT5C2 expression and clijas

obtained from patients who underwent surgery at
the Department of Orthopedics of the Affiliated
Hospital of Qingdao University. These patlents
(111 males 59 females) were engaged N tcaciams

¢ tumors
the speci-

treatment was base
osteosarcoma. Co
of the patients

RNA (100 ng) was reverse-transcribed

Cs in osteosarcoma patients.

circ-NT5C2 expression
Variable Low High p-value
Age (y) 0.565
<25 40 49
>25 44 37
Gender 0.215
51 60
33 26
0.207
52 45
32 41
0.707
37 40
47 46
0.546
43 48
41 38
jc location 0.121
50 41
Elsewhere 79 34 45
Clinical stage 0.006
1A 89 53 36
71 31 50
Distant metastasis 0.001
Absence 104 62 42
Presence 66 22 44
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to the first-strand cDNA using the High Capacity
cDNA Reverse Transcription Kit (TaKaRa, Otsu,
Shiga, Japan). For qRTPCR, three replicates of
each sample were amplified in a 20-pL reaction
mixture containing SYBR Green reaction mix
(Promega, Madison, WI, USA) and 0.5 mM of
primer, and analyzed using a Roche Light-Cycler
(Sigma-Aldrich, St. Louis, MO, USA). Glycer-
aldehyde-3-phosphate dehydrogenase (GAPDH)
served as the endogenous control. The primers
were utilized as described in Table II. Relative
levels of gene expression were quantified by the
standard 2-42°* method.

Statistical Analysis

All statistical analyses were performed using
SPSS 18.0 software (SPSS Inc., Chicago, IL,
USA). Data were expressed as mean + standard
deviation (SD). The differential expression of
circ-NT5C2 between osteosarcoma tissues and
normal brain tissues was evaluated by indepen-
dent sample #-test. The x’-test was used to assess
circ-NT5C2 expression with respect to clinico-
pathological factors. Survival curves were calcu-
lated using the Kaplan-Meier method and ggere
analyzed using the log-rank test. Surviv4
were evaluated using univariate and multi
Cox proportional hazards models. All tests
two tailed and results with p < 0.05 were con
ered statistically significant.

level of circ-NT5C2
ding adjacent nor-

PCR primer Sequence (5-3')

AGTCCTAAGTTTTCCACTTCA
AGGTGCCAGTAGCATTTTAGAC
CGACCACTTTGTCAAGCTCA
AGGGGTCTACATGGCAACTG

20- - p<00l

Relative expression of circ-NT5C2

S. The average circ-NT5S
using GAPDH exgression.

haracteristics of the Osteosarcoma

To eXPlore whether circ-NT5C2 was associat-
ed with the development and progression of os-
teosarcoma, we divided osteosarcoma patients
into two groups (High and Low) based on the
median value of circ-NT5C2 expression lev-
els. The relationship between clinicopathologic
characteristics and circ-NT5C2 expression lev-
els in individuals with osteosarcoma are sum-
marized in Table I. We found that the level of
circ-NT5C2 in osteosarcoma was strongly cor-
related with clinical stage (p = 0.006) and dis-
tant metastasis (p = 0.001), suggesting that circ-
NTS5C2 may play a positive regulator in clinical
progression of osteosarcoma patients. However,
no significant difference in circ-NT5C2 expres-
sion was observed with age, gender, tumor size,
drinking, alkaline phosphatase and anatomic
location (p > 0.05).

Correlation Between circ-NT5C2 Level
and Prognosis in Osteosarcoma Patients
Furthermore, to investigate the prognostic val-
ue of circ-NT5C2 expression in patients with
osteosarcoma, the detailed clinical information
of patients with malignant osteosarcoma was
reviewed. The prognostic performance of circ-
NT5C2 was evaluated using Kaplan-Meier anal-
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ysis. As shown in Figure 2 and 3, we found that
the patients with a high circ-NT5C2 expression
had shorter OS (p = 0.006) and DFS (p = 0.001)
times than those with a low circ-NT5C2 expres-
sion. To determine the possibility of circ-NT5C2
as an independent risk factor for poor prognosis,
we further performed univariate and multivariate
Cox regression analysis. We observed that clin-
ical stage, distant metastasis, and circ-NT5C2
expression were potential predictors for DFS and
OS (Table III). Moreover, multivariate Cox re-
gression analysis suggested that circ-NT5C2 was
an independent prognostic indicator for DFS (HR
=2.884, 95% CI 1.215-4.569, p = 0.008) and OS
(HR = 2.133, 95% CI 1.037-4.037, p = 0.011) in
patients with osteosarcoma.

Discussion

Osteosarcoma is a high-grade malignant bone
tumor. The primary treatment is a combination of
surgery and neoadjuvant chemotherapy*. Howev-
er, these treatment methods often have significant
side effects and inadequately treat the disea
finding new molecular targets for its dia
prognosis and treatment has the potential
prove the clinical strategies and outcomes o
disease*. Currently, several researchers®?

Overall survival
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e 2. Kaplan-Meier survival curves for cervical can-
ents according to the expression of circ-NT5C2. OS
rate of osteosarcoma patients with high circ-NTSC2 was
significantly poorer compared to those patients with low
cire-NT5C2 (p = 0.006).

6242

__—Low cire-NT5C2
expression

__— High circ-NT5C2
expression

0.8

0.67)

0.4

Disease-free survival

T T
50.00 60.00

tients with high circ-NT5C2 was
pared to those patients with low

well studied in cancers. However, only a few
studies explored the expression and biological
function of circRNAs in cancers. In this study,
our attention focused on circ-NT5C2.

CircRNAs play crucial roles during cancer
initiation and progression. Up to date, several
circRNAs has been reported to be dysregulated
and serve as tumor suppressor or tumor pro-
moters in several tumors, including osteosar-
coma**®, For instance, Zhang et al*® found that
circRNA UBAP2 was significantly up-regulated
and associated with poor prognosis in osteosar-
coma patients. /n vitro and in vivo experiments
showed that overexpression of circRNA UBAP2
promotes osteosarcoma growth by binding miR-
143. Zhu et al”’ revealed that circular RNA PVT1
had a promotive role in osteosarcoma and was
able to contribute to doxorubicin and cisplatin
resistance of osteosarcoma cells by regulating
ABCBI. The clinical assay showed that circular
RNA PVTI1 expression could be a promising
candidate for early detection and prognosis in
osteosarcoma patients. Huang et al?® indicated
that circNASP was highly expressed in osteosar-
coma and its knockdown dramatically inhibited
the proliferation, cell cycle and invasion of OS
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Table Ill. Univariate and multivariate Cox regression analyses for DFS and OS in patients with osteosarcoma.

DFS oS

Variables HR 95% CI p-value HR 95% CI
Univariate analysis

Age 0.834 0.514-1.556 0.326

Gender 0.819 0.489-1.316 0.519
Tumor size 1.234 0.644-1.944 0.143

Drinking 1.548 0.919-2.216 0.332

Alkaline phosphatase 0.939 0.546-1.667 0.177

Anatomic location 1.371 0.824-2.219 0.343

Clinical stage 3.556 1.456-5.328 0.005

Distant metastasis 3.894 1.652-6.643 0.001

Circ-NT5C2 expression 3.136 1.424-5.137 0.005

Multivariate analysis
Clinical stage 3.231 1.134-4.784 0.008

Distant metastasis 3.427 1.347-5.452 0.003

Circ-NT5C2 expression 2.884 1.215-4.569 0.008

cells by acting as a sponge of miR-1253 target-
ing FOXFI. Liu et al" found that circ-NT5C2
expression was significantly up-regulated in os-
teosarcoma tissues and could be used as a poten-
tial biomarker for distinguishing osteosargama
tissues from normal bone tissues. In ad
they perform the loss-of-function assa
found knockdown of circ-NT5C2 suppre
osteosarcoma cells prohferatlon and i 1nvasw

c1rc-NT5C2 in osteosar
reported. In this stud

ion. Furthermore, multivariate Cox anal-
at circ-NT5C2 could serve as an
dependent prognostic biomarker, 1ndlcat1ng
gt high circ-NT5C2 level was a promising bio-
1 for prognosis of osteosarcoma patients.
However, exact mechanisms underlying circ-
NT5C2 in osteosarcoma progression warrant
further investigation.

nclusions
me, showed that circ-NT5C2

gulated in osteosarcoma, and

a. Moreover, large-scale studies are
to investigate the prognostic value of

the circ-NTS5C2 level for patients with osteosar-
coma.
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