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Abstract. – OBJECTIVE: Long non-coding 
RNAs (lncRNAs) are emerging as biomarkers 
and as important regulators of the biological 
processes and tumorigenesis in cancer. The 
purpose of this study is to investigate the clini-
cal significance of lncRNA SPRY4-IT1 in glioma.

PATIENTS AND METHODS: The expression 
level of SPRY4-IT1 was examined by the quan-
titative Real-time PCR (qRT-PCR) in glioma tis-
sues and control tissues and its association 
with overall survival of patients was analyzed by 
statistical analysis. Survival curves were made 
using the Kaplan-Meier method, and the log-
rank test was used to analyze the differences 
between clinicopathological characteristics and 
survival in glioma patients.

RESULTS: The expression level of SPRY4-IT1 
was significantly higher in glioma in comparison 
to normal matched tissue (p < 0.01). Further-
more, lncRNA SPRY4-IT1 was associated sig-
nificantly with WHO grade (p = 0.009) and tumor 
size (p = 0.003).

A significant difference was found that glio-
ma patients with high SPRY4-IT1 expression lev-
el had distinctly shorter OS than patients with 
low SPRY4-IT1 expression level. Furthermore, 
multivariate analysis indicated SPRY4-IT1 as an 
independent prognostic indicator for glioma pa-
tients (p = 0.003).

CONCLUSIONS: The lncRNA SPRY4-IT1 may 
be a potential prognostic bio¬marker of glioma.
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Introduction

Glioma is the most common and aggressive 
primary tumor in the nervous system, and ac-
counts for about 80% of primary malignant brain 
tumors1,2. Despite recent advances in the appli-

cation of multidisciplinary (surgery followed by 
chemotherapy and radiotherapy) treatment3. The 
5-year overall survival rates are still unsatisfacto-
ry4. Thus, it is urgent to develop effective screen-
ing strat egies for detecting glioma at an early, 
treatable stage.

Long non-coding RNAs (lncRNAs, >200 nt in 
length), previously disregarded as transcriptional 
noise, are emerging as new regulators in the can-
cer paradigm5,6. Emerging evidence indicates that 
lncRNAs may play complex and extensive roles 
in promoting the development and progression 
of cancer7,8. For example, Yang et al9 found that 
high MALAT1 expression is associated with poor 
prognosis and promotes cancer cell growth and 
invasion in cervical cancer; Sun et al10 revealed 
that lncRNA GAS5 expression was markedly 
down-regulated in gastric cancer and associated 
with tumor size and pathologic stage; Wang et 
al11 showed that lncRNA promotes the glioma cell 
growth and invasion through mTOR signaling. 
However, to our knowledge the clinical signifi-
cance and biological function of lncRNA SPRY4-
IT1 in glioma remains unclear.

In the present study, we examined the expres-
sion level of SPRY4-IT1 in glioma tissues. Fur-
thermore, we analyzed the association between 
SPRY4-IT1 and glioma patients’ prognosis. Our 
results indicated that SPRY4-IT1 could be an 
independent marker for predicting the clinical 
outcome of glioma patients.

Patients and Methods

Patients and tissue samples
The 163 cases of clinical specimens were col-

lected from surgical resections of brain glioma 
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in the Department of Neurology, Shandong Pro-
vincial Hospital, Shandong Province, China. The 
histopathological diagnosis of all samples was re-
spectively diagnosed by two pathologists. Overall 
survival (OS) was defined as the interval between 
the dates of surgery and death. The clinical and 
pathological characteristics of each patient were 
also collected. All patients gave written informed 
consent for the collection of biomaterials. Ap-
proval for this study was received from the Ethics 
Committee of the host institution.

RNA extraction and quantitative 
real-time polymerase chain reaction 
(qRT-PCR)

Total RNA was extracted from tissues or 
cultured cells using TRIzol reagent (Invitrogen, 
Carlsbad, CA, USA) according to the manufac-
turer’s protocol. qRT-PCR assays were performed 
to detect SPRY4-IT1 expression using the Prime 
Script RT reagent Kit and SYBR Premix ExTaq. 
The TaqMan microRNA assay and TaqMan uni-
versal PCR master mix were used to detect the 
expression of SPRY4-IT1, and the GAPDH gene 
was used as an internal control. All experiments 
were performed using the 2−ΔΔCt method. Each 
exper iment was performed in triplicate.

Statistical Analysis
Statistical analyses were performed using SPSS 

Statistics 13.0 (IBM, Chicago, IL, USA). The 
gene expression levels in glioma were compared 
with those in adjacent non-tumor tissues with the 
use of Wilcoxon test. Comparisons of continuous 
data among multiple groups were calculated us-
ing the one-way analysis of variance. The effects 
of SPRY4-IT1 expression on the overall survival 
were evaluated by the Kaplan-Meier curves. Sur-
vival data were evaluated using univariate and 
multivariate Cox proportional hazards models. 
Statistical significance was set at p < 0.05.

Results

The expression level of SPRY4-IT1
in glioma

Quantitative reverse transcription-polymerase 
chain reaction was used to examine the expres-
sion level of SPRY4-IT1 in glioma tissues and 
adjacent non-tumorous tissues. As shown in Fig-
ure 1, the relative expression of SPRY4-IT1 in 
glioma tissues was signifi cantly higher than that 
in matched noncancer ous tissues (p < 0.01). 

The association between tissue 
SPRY4-IT1 and clinical parameters 
of glioma

To explore the clinical rele vance of SPRY4-
IT1 expression in glioma, the 163 glioma patients 
were divided into high expression group (n = 81) 
and a low expression group (n = 82), according to 
the median expres sion level of SPRY4-IT1.

The results revealed that high expression of 
SPRY4-IT1 was found to signifi cantly correlate 
with WHO grade (p < 0.009) and tumor size (p 
< 0.003). However, there was no significant cor-
relation between SPRY4-IT1 expres sion and other 
clinicopathologic features such as age, gender (all 
p > 0.05, as shown in Table I).

Association of SPRY4-IT1 
Expression with Prognosis 
of Glioma Patients

Kaplan-Meier analysis and log-rank test 
were used to investigate the association between 
SPRY4-IT1 expression and survival of glioma 
patients. The results showed that patients with 
higher levels of SPRY4-IT1 had significantly 
poorer survival than those with lower expres-
sion (p = 0.0004, shown in Figure 2). Univariate 
analysis revealed that SPRY4-IT1 expression (p 
= 0.001), WHO grade (p = 0.001) were prognos-
tic factors for patient’s overall survival (Table 
II). Multivariate analysis confirmed WHO grade 
(p =0.002) and SPRY4-IT1 (p = 0.003) were 
independently significant prognostic factors (Ta-
ble II).

Figure 1.  SPRY4-IT1 expression in glioma tissues was sig-
nificantly higher than that in adjacent non-tumors tissues (p 
< 0.01).
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Discussion

Glioma is one of the most common types of 
primary brain tumors in adults1,2. The reliable 
identifica tion of glioma progression-specific tar-
gets has huge implications for its preven tion and 
treatment. Several authors13,14 have also demon-
strated that lncRNAs play important roles in 
carcinogenesis and cancer metastasis. It is nec-
essary to identify novel thera peutic targets from 
lncRNA to improve the clinical outcome of HCC 
patients.

Rencently, many studies reported that lncRNA 
may serve as novel biomarker to predict prognosis 
for glioma patients. For instance, He et al15 found 
that NEAT1 expression was up-regulated in glio-
ma tissues and associated with poor prognosis in 
glioma patients. Zhu et al16 showed that HULC 
silencing suppressed angiogenesis by targeting 
ESM-1. Furthermore, they identified HULC as a 
novel predic tive marker for the prognosis of glio-
ma. Moreover, Zhang et al17 reported that lncRNA 
HOTAIR was positively associated with histo-
logical grade, unfavorable prognosis of glioma. 
SPRY4-IT1 was a newly found lncRNA. Khaitan 
et al18 reported that SPRY4-IT1 promoted prolifer-
ation and invasion of melanoma cells. Liu et al19 
showed that knockdown of long noncoding RNA 
SPRY4-IT1 suppressed glioma cell proliferation, 
metastasis. These results indicated that SPRY4-IT1 
may function as a tumor promoter in cancers.

In the present study, to our best knowledge, 
this is the first time to investigate the clinical 
signifi cance of SPRY4-IT1 in glioma patients. 
Our data showed that SPRY4-IT1 expression in 
glioma tissues was significantly lower than that 
in matched normal adjacent tissues. In addition, 
lncRNA SPRY4-IT1 overexpression was proved 
to be correlated positively with WHO grade and 
tumor size. Kaplan-Meier analyses show that 
glioma tissues with high SPRY4-IT1 expression 
levels had poorer overall survival. Multivari-

Table I. Relationship between SPRY4-IT1 expression and clinicopathological

Characteristics n High expression Low expression p

Age (years)     0.378
   <45 70 32 38 
   ≥45 93 49 44 
Gender    0.476
   Male 105 50 55 
   Female 58 31 27 
Family history of cancer    0.821
   Yes 41 21 20 
   No 122 60 62 
WHO grade    0.009
   I–II 73 28 45 
   III–IV 90 53 37 
Tumor size (cm)    0.003
   <3 67 24 43 
   ≥3 96 57 39 
Tumor location    0.147
   Supratentorial 110 59 51 
   Infratentorial 53 22    31

Figure 2. Kaplan-Meier survival curve in relation to SPRY4- 
IT1 expression level in 163 patients with glioma. The survival 
rate of patients with high glioma level was significantly low-
er than of patients with low glioma level (log-rank test p = 
0.0004).
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ate analyses confirmed that SPRY4-IT1 expres-
sion level was independent prognostic factors for 
overall survival.

Conclusions

SPRY4-IT1 may be further developed as a nov-
el noninvasive biomarker for glioma prognosis. A 
more in-depth and larger scale study remains to 
identify the role of SPRY4-IT1 in glioma.

Conflict of Interests
The Authors declare that they have no conflict of interests.

References

   1) ReaRdon da, Rich Jn, FRiedman hS, BigneR dd. 
Recent advances in the treatment of ma¬lig-
nant astrocytoma. J Clin Oncol 2006; 24: 1253-
1265.

   2) Li J1, Yuan J, Yuan XR, Zhang c, Li hY, Zhao J, Zhang 
ZP, Liu JP. Induction effect of MicroRNA-449a on 
glioma cell proliferation and inhibition on glioma 
cell apoptosis by promoting PKCα. Eur Rev Med 
Pharmacol Sci 2015; 19: 3587-3592.

   3) Wang Y, Jiang T. Understanding high grade gli¬o-
ma: molecular mechanism, therapy and com¬pre-
hensive management. Cancer Lett 2013; 331: 
139-146.

   4) STuPP R, hegi me, maSon WP, van den BenT mJ, 
TaPhooRn mJ. Effects of radiotherapy with con-

comitant and adjuvant temozolomide versus ra-
diotherapy alone on survival in glioblastoma in a 
randomised phase III study: 5-year analysis of the 
EORTC-NCIC trial. Lancet Oncol 2009; 10: 459-
466.

   5) giBB ea, BRoWn cJ. The functional role of long 
non-coding RNA in human carcinomas. Mol Can-
cer 2011; 13: 21-38.

   6) Tuo YL, Li Xm, Luo J. Long noncoding RNA 
UCA1 modulates breast cancer cell growth and 
apoptosis through decreasing tumor suppressive 
miR-143. Eur Rev Med Pharmacol Sci 2015; 19: 
3403-3411.

   7) Sun Y, Wang Z, Zhou d. Long non-coding RNAs 
as potential biomarkers and therapeutic targets 
for gliomas. Med Hypotheses 2013; 81: 319-
321.

   8) QuReShi ia, mehLeR mF. Emerging roles of non-cod-
ing RNAs in brain evolution, development, plas-
ticity and disease. Nat Rev Neurosci 2012; 13: 
528-541. 

   9) Yang L, Bai hS, deng Y, Fan L. High MALAT1 ex-
pression predicts a poor prognosis of cervical 
cancer and promotes cancer cell growth and 
invasion. Eur Rev Med Pharmacol Sci 2015; 19: 
3187-3193.

10) Sun m, Jin FY, Xia R, Kong R, Li Jh, Xu TP, Liu YW, 
Zhang eB, Liu Xh1, de W. Decreased expression 
of long noncoding RNA GAS5 indicates a poor 
prognosis and promotes cell proliferation in gas-
tric cancer. BMC Cancer 2014; 14: 311-319. 

11) Wang Y, Wang Y, Li J, Zhang Y, Yin h, han B. 
CRNDE, a long-noncoding RNA, promotes gli-
oma cell growth and invasion through mTOR 
signaling. Cancer Lett 2015; 367: 122-128.

12) aSSem m, SiBenaLLeR Z, agaRWaL S, aL-KeiLani mS, 
aLQudah ma, RYKen Tc. Enhancing diagnosis, 
prognosis, and therapeutic outcome prediction of 
gliomas using genomics. OMICS 2012; 16: 113-
122 

Table II. Relationship between SPRY4-IT1 expression and clinicopathological

Parameter  Univariate analysis   Multivariate analysis

 HR 95 % CI p HR 95 % CI p

Age (years) 
    <45 vs. ≥45 1.128 0.537-1.839 0.761   
Gender      
    Male vs. female 1.348 0.661-2.129 0.421   
Family history of cancer      
    Yes vs. No 0.671 0.551-1.439 0.481   
WHO grade      
    I-II vs. III-IV 6.662 3.391-9.972 0.001 4.562 2.451-9.673 0.002
Tumor size (cm)      
    <3 vs. ≥3 2.371 1.414-3.469 0.006 1.149 0.617-2.199 0.671
Tumor location      
    Supratentorial vs. 
    infratentorial 1.932 1.137-3.458 0.078 1.676 0.631-2.934 0.372
SPRY4-IT1      
    Low vs. high 3.148 1.923-5.148 0.001 2.455 1.457-3.934 0.003



LncRNA SPRY4-IT1 expression in glioma

3039

13) meRceR TR, dingeR me, maTTicK JS. Long non-cod-
ing RNAs: insights into functions. Nat Rev Genet 
2009; 10: 155-159.

14) hu W, aLvaReZ JR, LodiSh hF. Regulation of mam-
malian cell differentiation by long non-coding 
RNAs. EMBO Rep 2012; 13: 971-983.

15) he c, Jiang B, ma J, Li Q. Aberrant NEAT1 ex-
pression is associated with clinical outcome in 
high grade glioma patients. APMIS 2016; 124: 
169-174.

16) Zhu Y, Zhang X, Qi L, cai Y, Yang P, Xuan g, 
Jiang Y. HULC long noncoding RNA silencing 
suppresses angiogenesis by regulating ESM-1 
via the PI3K/Akt/mTOR signaling pathway in 
human gliomas. Oncotarget 2016; 7: 14429-
14440. 

17) Zhang JX, han L, Bao ZS, Wang YY, chen LY, Yan 
W, Yu SZ, Pu PY, Liu n, You YP, Jiang T, Kang cS. 
HOTAIR, a cell cycle-associated long noncoding 
RNA and a strong predictor of survival, is prefer-
entially expressed in classical and mesenchymal 
glioma. Neuro Oncol 2013; 15: 1595-15603. 

18) KhaiTan d, dingeR me, maZaR J, cRaWFoRd J, SmiTh 
ma, maTTicK JS, PeReRa RJ. The melano¬ma-up-
regulated long noncoding RNA SPRY4-IT1 mod-
ulates apoptosis and invasion. Cancer Res 2011; 
71: 3852-3862.

19) Liu h, Lv Z, guo e. Knockdown of long noncoding 
RNA SPRY4-IT1 suppresses glioma cell prolif-
eration, metastasis and epithelial-mesenchymal 
transition. Int J Clin Exp Pathol 2015; 8: 9140-
9146.


