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Abstract. – OBJECTIVE: Recent studies have 
revealed that long noncoding RNA DQ786243 
(DQ786243) plays an important role in the de-
velopment of gastric cancer (GC) and colorectal 
cancer. However, the expression and function 
of DQ786243 in GC patients remain largely un-
known. The purpose of our study was to inves-
tigate the clinical significance of DQ786243 ex-
pression in GC.

PATIENTS AND METHODS: qRT-PCR was 
used to examine DQ786243 expression in 172 
paired GC samples and matched adjacent nor-
mal tissues. Besides, the relationship between 
DQ786243 expression and clinicopathologic 
characteristics was analyzed. Overall survival 
(OS) and progression-free survival (PFS) curves 
of patients in subgroups were constructed by 
the Kaplan-Meier method. Multivariate regres-
sion analyses were performed to analyze inde-
pendent factors affecting prognosis.

RESULTS: We found a significant up-regula-
tion of DQ786243 in GC tissues compared to 
normal tissues (p < 0.01). High DQ786243 ex-
pression was closely associated with invasion 
depth (p = 0.006), TNM stage (p = 0.009) and 
lymphatic metastasis (p = 0.017). Moreover, Ka-
plan-Meier analysis showed that patients with 
DQ786243 high expression tumors had worse 
OS (p = 0.0012) and PFS (p = 0.0002) compared 
to patients with DQ786243 low expression tu-
mors. Finally, multivariate analysis showed that 
DQ786243 was a significant and independent 
prognostic predictor for both OS (p = 0.002) and 
PFS (p = 0.001) of GC patients.

CONCLUSIONS: Our data suggest, for the 
first time, that the evaluation of the DQ786243 
expression in GC tissues is a useful tool for pre-
dicting prognosis of GC.
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Introduction

Gastric cancer (GC) is one of the most frequent-
ly diagnosed cancers worldwide, causing more 
than 800,000 deaths all over the world each year1,2. 
Environmental and genetic factors play important 
role in gastric carcinogenesis3. Although signifi-
cant advancement has been achieved in surgical 
techniques and adjuvant treatment, most of the 
GC patients have a poor prognosis. The overall 
5-year relative survival rate is about 25% in Chi-
na4,5. Generally speaking, patients with GC suffer 
from poor outcome due to the massive invasion 
and metastasis of tumor cells6. The clinical assay 
shows that the clinical prognosis of GC patients 
may be strongly high in early diagnosis. Therefore, 
there is an urgent requirement to identify putative 
diagnostic markers and prognostic factors for the 
treatment of GC patients. 

Long noncoding RNA (lncRNA) is a class of 
RNA over 200 nucleotides in length with no pro-
tein-coding potential7. For a long time, lncRNAs 
are considered to be transcriptional noise. Howev-
er, emerging evidence reveals that lncRNAs-me-
diated biological functions play significant roles 
in a variety of cellular processes, such as cell 
proliferation, differentiation, apoptosis, and can-
cer metastasis8. Mechanism studies show that 
lncRNAs exert its function by DNA damage, an-
giogenesis and microRNA silencing9-11. Notably, 
lncRNA was found to function as either oncogene 
or anti-oncogene. Given the important role of ln-
cRNAs in GC progression, the value of lncRNAs 
functioning as potential biomarkers draws re-
searcher’s attention. Several lncRNAs such as 
lncRNA NEAT1, lncRNA TUSC7, and lncRNA 
AFAP1-AS1 were identified to be associated with 
prognosis of GC patients12-14. 
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DQ786243, a newly identified lncRNA, was 
firstly found to be highly expressed in hepatocel-
lular carcinoma15. It was reported that DQ786243 
played an important role in the progression of 
Crohn’s disease16. Subsequently, up-regulation of 
DQ786243 was reported in GC and colorec-
tal cancer patients17,18. These findings indicated 
DQ786243 as an important regulator in GC. How-
ever, the prognostic significance of DQ786243 in 
GC has not been discussed.

Patients and Methods

Tissue Samples and Patient Data
We selected tissue samples from 172 cases of 

GC, along with the corresponding noncancerous 
tissues, from patients diagnosed at the Chi Feng 
Clinic of Inner Mongolia Medical University and 
Chifeng Hospital between 2007 and 2012. There 
were 109 men and 63 women, with an average age 
of 57 years (range: 31-88 years). All the patients 
did not receive any pre-operative chemotherapy 
or radiotherapy before the surgery. HCC diag-
nosis was based on World Health Organization 
criteria. Tumor differentiation was defined ac-

cording to the Edmondson grading system. The 
main clinical and pathological parameters of the 
patients are shown in Table I. This study approval 
was obtained from the Ethics Committee of the 
Chi Feng Clinic of Inner Mongolia Medical Uni-
versity and Chifeng Hospital. All patients gave 
written informed consent to participate in the 
present study.

RNA Extraction and Quantitative 
Real-Time PCR

Total RNA was isolated from cells and tissues 
using TRIzol (Invitrogen, Carlsbad, CA, USA). 
cDNA was generated from RNA using Su-
perScript III (Invitrogen, Carlsbad, CA, USA). 
RT-PCR was performed with the 7300 sequence 
detection system (Biosystems, Dongcheng, Bei-
jing, China) using SYBR Green Master Mix 
(Applied Biosystems, Foster City, CA, USA). 
U6 was used as an endogenous control. The 
qRT-PCR specific primers were purchased from 
Ambion (Xuhui, Shanghai, China). The qRT-
PCR reactions were performed in triplicate. 
Relative expression of DQ786243 was measured 
by standard curves and quantified using the 
2-ΔΔCt method.

Table I. Correlation of clinicopathological features of GC with DQ786243 expression levels.

			                                DQ786243 expression

	 Characteristics	 All cases	 High	 Low	 p-value

Age				    0.559
    ≥ 60	   78	 40	 38	
    < 60	   94	 44	 50	
Gender				    0.233
    Male	 109	 57	 52	
    Female	   63	 27	 36	
Differentiation				    0.093
    Well-moderate	 117	 52	 65	
    Poor	   55	 32	 23	
Lauren type				    0.382
    Intestinal	   70	 37	 33	
    Diffuse and mixed	 102	 47	 55	
Tumor size				    0.179
    ≥ 5 cm	   59	 33	 26	
    < 5 cm	 113	 51	 62	
Invasion depth				    0.006
    T1, T2	 106	 43	 63	
    T3, T4	   66	 41	 25	
TNM stage				    0.009
    I/II	 111	 46	 65	
    III/IV	   61	 38	 23	
Lymphatic metastasis				    0.017
    Negative	 123	 53	 70	
    Positive	   49	 31	 18	



M.-H. Zhang, Y. Yang, Y. Zhao, H.-B. Wei, Y.-Q. Ma, C.-J. Yang, X.-J. Zhang, Y.-L. Sun

2306

Statistical Analysis
Statistical analysis was performed using 

SPSS software, version 19.0 (SPSS Inc., Chi-
cago, IL, USA). Student’s t-test is applied for 
comparison of the two groups. The correlation 
between DQ786243 expression and clinical pa-
rameters was achieved with Spearman’s cor-
relation analysis. Survival distributions were 
estimated by the Kaplan-Meier method, and 
differences in survival were evaluated using 
the log-rank test. A Cox regression model was 
used for multivariate analysis of prognostic 
parameters. p-values < 0.05 were considered 
statistically significant.

Results

Expression of DQ786243 in the GC 
Tissues and Adjacent Normal Tissues

First, we measured the DQ786243 expression 
levels by RT-qPCR in a set of 172 matched sam-
ples. As shown in Figure 1, we found that the 
expression levels of DQ786243 in human GC 
tissues were significantly increased than in the 
paired normal tissues (p < 0.001). These data 
indicated that DQ786243 may be involved in the 
progression of GC.

Association Between DQ786243 
Expression Levels and 
Clinicopathological Characteristics

To evaluate the correlation between 
DQ786243 expression and clinicopathological 

characteristics, all 172 GC patients were di-
vided into two subgroups according to mean 
value: a high-DQ786243 group (84 cases) and 
a low miR-DQ786243 group (88 cases) based 
on the median (6.65) DQ786243 level. Then, 
x2-tests were performed. High expression of 
DQ786243 was found to significantly correlate 
with higher invasion depth (p = 0.006), TNM 
stage (p = 0.009) and lymphatic metastasis (p = 
0.017) (Table I). However, several other clinical 
parameters were found not to be significantly 
associated with DQ786243 expression in this 
study. 

Correlation Between DQ786243 
Expression and Prognosis of GC Patients

To investigate the influence of the expres-
sions of DQ786243 on overall survival (OS) and 
progression-free survival (PFS), Kaplan-Meier 
survival curves were constructed. It was found 
that patients with high DQ786243 expression 
showed poorer OS (Figure 2, p = 0.0012) and PFS 
(Figure 3, p = 0.002) compared with the patients 
with low DQ786243 expression. Next, we used 
multivariate Cox regression analysis to evaluate 
the prognostic value of DQ786243. As shown in 
Table II, we found that DQ786243 was an inde-
pendent prognostic factor for OS (HR 3.381, 95% 
CI 1.572-7.732, p = 0.002) and PFS (HR 3.667, 
95% CI 1.783-8.933, p = 0.001), as well as inva-
sion depth, TNM stage and lymphatic metastasis 
(all p < 0.05).

Figure 1. RT-PCR was performed to identify the relative 
expression of DQ786243 in 172 GC tissues. The expression 
levels of DQ786243 in GC tissues were significantly higher 
than those in corresponding noncancerous gastric tissues (p 
< 0.01).

Figure 2. Kaplan-Meier curves for OS in patients with GC 
divided according to DQ786243 expression. Patients with 
higher levels of DQ786243 expression showed shorter OS 
times compared to patients with lower levels of DQ786243 
expression (p = 0.0018).
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Discussion

In China, GC is the primary public health 
problem, which results in a lot of casualties and 
economic losses19. One of the most important 
ways for decreasing the mortality rate and im-
proving the prognosis for GC patients is the early 
detection of this disease20. However, the sensi-
tivity and specificity of the current diagnostic 
method are low. The discovery of lncRNAs roles 
in cell function has opened up possible appli-
cations in exploring useful markers for clinical 
outcome and diagnosis for GC21,22. In addition, 
clinical practice indicates that effective biomark-
ers are very important for doctors to choose ap-
propriate therapies. Therefore, the identification 
of novel diagnostic and prognostic biomarkers is 
rather significant, and our attention focuses on 
lncRNAs. 

In the past decades, growing evidence has re-
ported that lncRNAs were implicated in a wide 
range of biological functions, and more and more 
lncRNAs were identified in GC. For instance, 
Du et al23 reported that down-regulation of ln-
cRNA WT1-AS was found in GC patients, and 
its forced expression suppressed the proliferation 
and invasion of GC cells. Chen et al24 found that 
lncRNA XIST was activated in gastric cancer 
and promotes cell proliferation and metastasis 
by acting as a molecular sponge of miR-101. 
Wang et al25 showed that lncRNA BCAR4 was 
highly expressed in GC tissues, and its high 
expression was involved in cisplatin resistance. 
These results showed the great value of lncRNA 
in regulation GC progression. A novel lncRNA, 
DQ786243, was reported to be implicated in 
oncogenesis. Sun et al17 showed that DQ786243 
served as a tumor promoter in colorectal can-
cer by promoting proliferation and metastasis of 
colorectal cancer. Shun et al18 also indicated the 
tumor-promotive role of DQ786243 in GC. Of 
note, their clinical assay revealed that increased 
DQ786243 expression was positively associated 
with advanced clinicopathological features of GC 
patients. Based on these results, further study of 
clinical significance of DQ786243 was needed. 

We found that DQ786243 was significantly 
overexpressed in GC tissues, which was consis-
tent with the previous results. More importantly, 
DQ786243 expression correlated with invasion 
depth, TNM stage, and lymphatic metastasis, 
suggesting that DQ786243 act as an important 
role in the clinical progression of GC patients. 
Furthermore, the data of Kaplan-Meier analyses 
revealed that GC tissues, with the increased 
expression of DQ786243, tend to have shorter 
OS and PFS. In addition, the prognostic value of 
DQ786243 was further demonstrated by the Cox 

Figure 3. Kaplan-Meier curves for PFS in patients with GC 
divided according to DQ786243 expression. Patients with 
higher levels of DQ786243 expression showed shorter OS 
times compared to patients with lower levels of DQ786243 
expression (p = 0.0002).

Table II. Multivariate Cox proportional hazard model analysis of overall survival and progression-free survival in GC patients

		  Overall survival			   Progression-free survival	

	 HR	 95% CI	 p	 HR	 95% CI	 p

Age	 1.432	 0.782-1.884	 0.217	 1.213	 0.664-1.732	 0.328
Gender	 0.933	 0.417-2.138	 0.318	 0.774	 0.317-2.336	 0.581
Differentiation	 1.325	 0.782-2.556	 0.114	 1.563	 0.631-2.773	 0.097
Lauren type	 1.673	 0.642-3.421	 0.139	 1.427	 0.885-2.993	 0.177
Tumor size	 1.832	 0.885-2.935	 0.193	 1.428	 0.563-2.238	 0.115
Invasion depth	 3.554	 1.347-7.783	 0.006	 4.232	 1.673-8.845	 0.003
TNM stage	 3.231	 1.557-5.563	 0.008	 3.672	 1.732-6.532	 0.004
Lymphatic metastasis	 4.231	 1.321-8.563	 0.009	 3.563	 1.556-6.674	 0.013
DQ786243 expression	 3.381	 1.572-7.732	 0.002	 3.667	 1.783-8.933	 0.001
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proportional hazard model. The results suggest-
ed that high expression level of DQ786243 was 
an independent poor prognosis factor for GC. 
To our knowledge, this is the first report deter-
mining the prognostic value of DQ786243 by 
Kaplan-Meier survival assay and multivariate 
analysis.

Conclusions

We showed that DQ786243 overexpression is 
associated with a poor prognosis in patients with 
GC. Therefore, DQ786243 could be a potential 
independent prognostic factor, but further studies 
are required to reveal the role of DQ786243 in GC.
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