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LncRNA HMlincRNA717 is down-regulated in non-small 
cell lung cancer and associated with poor prognosis
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Abstract: Introduction: Long non coding RNAs (lncRNAs) have emerged recently as major players in tumor biology 
and may be used for cancer diagnosis, prognosis, and potential therapeutic targets. The lncRNA HMlincRNA717, a 
newly identified lncRNA, was demonstrated to be down-regulated in gastric cancer. However, little is known about 
its role in non small cell lung cancer (NSCLC). Methods: Expression of lncRNA HMlincRNA717 in tumor and their 
matched non-tumor tissues was determined by quantitative real-time PCR (qRT-PCR) in NSCLC patients. Then, we 
analyzed the potential relationship between lncRNA HMlincRNA717 expression levels in tumor tissues and clini-
copathological features of NSCLC, and clinical outcome. Results: lncRNA HMlincRNA717 expression level was 
significantly decreased in NSCLC tissues in comparison to adjacent non-tumor tissues. It was also proved that 
HMlincRNA717 expression was to be associated with NSCLC histological grade, and lymph node metastasis. In 
addition, survival analysis proved that down-regulated HMlincRNA717 expression was associated with poor overall 
survival of NSCLC patients. Multivariate survival analysis also proved that HMlincRNA717 was an independent 
prognostic factor for NSCLC patients. Conclusions: The present study showed the down-regulation of HMlincRNA717 
and its association with tumor progression in human NSCLC. It also provided that HMlincRNA717 expression was 
an independent prognostic factor for patients with NSCLC, which might be a potential prognostic biomarker and 
therapeutic target for NSCLC.
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Introduction

Lung cancer is the leading cause of cancer-
related mortality, with 1.4 million deaths world-
wide annually [1]. Almost 80% of lung cancers 
are non small cell lung cancer (NSCLC) [2]. 
Surgical resection, when possible, remains the 
only curative treatment for early stage NSCLC. 
However, nearly 50% of resected patients expe-
rience recurrence [3]. The prognosis for NSCLC 
is still dismal, and the overall 5-year survival of 
only 15% [4]. Therefore, identifying more accu-
rate predictive biomarkers is of great clinical 
value to further understand NSCLC cell biology 
and develop novel therapeutic strategies.

Long non coding RNA is an RNA molecule that 
is longer than 200 nucleotides and is not trans-
lated into a protein [5]. Although these long non 
coding transcripts were once considered to be 

simply transcriptional “noise” or cloning arti-
facts [6]. Increasing evidence has suggested 
that lncRNAs participate in a spectrum of bio-
logical function, including cell differentiation, 
proliferation, apoptosis, migration and invasion 
[7-9]. In this regard, highlighting the potentially 
widespread functional roles of lncRNAs in 
human cancer is important. For example, 
Takahashi’s study demonstrated that PVT1 
expression levels in colorectal cancer tissues 
were significantly higher than that in non-can-
cerous tissue, and patients with high PVT1 
expression had a significantly poorer prognosis, 
what’s more, knockdown PVT1 expression 
could promotes apoptosis in colorectal cancer 
cells [10]. Geng showed that HOTAIR (HOX tran-
script antisense RNA) gene was significantly 
over-expressed in hepatocellular carcinoma tis-
sues compared with adjacent non-tumour tis-
sues and patients with high HOTAIR gene 
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expression in their tumors had an increased 
risk of recurrence after hepatectomy [11]. 
Mourtada-Maarabouni identified that GAS5 
transcript levels were significantly reduced in 
breast cancer samples relative to adjacent 
unaffected normal breast epithelial tissues and 
GAS5 as critical to the control of mammalian 
apoptosis and cell population growth [12]. 
Unfortunately, the emerging functional role of 
lncRNAs in lung cancer remains unclear.

LncRNA HMlincRNA717 is a long intergenic non 
coding RNA (lincRNA) with 818 nucleotides in 
length and the gene which is located at 
18p11.228. LncRNA HMlincRNA717 was first 
found to be associated with gastric cancer, the 
committee has named them as “gastric cancer 
associated transcript 2 (GACAT2)” [13]. Shao et 
al found that LncRNA HMlincRNA717 to be 
down-regulated in gastric cancer cell lines and 
tissues, their results also indicated that 
HMlincRNA717 expression levels were corre-
lated with cancer distal metastasis, venous 
invasion, and nervous invasion [14]. However, 
the role of lncRNA HMlincRNA717 in NSCLC has 
not yet been elucidated.

In the present study, we have investigated the 
expression level of lncRNA HMlincRNA717 in 

Patients and specimens

118 paired NSCLC tissues and matched adja-
cent non-tumor tissues were obtained from Xin 
Hua Hospital Affiliated to Shanghai Jiao Tong 
University School of Medicine (Shanghai, China) 
between Jan 2006 and Jan 2008. All patients 
recruited in this study were not subjected to 
preoperative radiotherapy and/or chemothera-
py and were diagnosed with NSCLC based on 
histopathological evaluation. Clinical and path-
ological variables analyzed are shown in Table 
1. All collected tissue samples were immedi-
ately stored at -80°C until use. The study was 
approved by the Research Ethics Committee of 
Shanghai Jiao Tong University School of 
Medicine, China. Written informed consent was 
obtained from all patients.

RNA extraction and qRT-PCR analyses

Total RNA was extracted from tissues or cul-
tured cells with Trizol reagent (Invitrogen) 
according to the manufacturer’s protocol. qRT-
PCR assays were performed to detect 
HMlincRNA717 expression using the Prime 
Script RT reagent Kit and SYBR Premix ExTaq 
(Takara) according to the manufacturer’s 
instructions. Results were normalized to the 

Table 1. Relationship between HMlincRNA717 expression and 
clinicopathological variables in NSCLC patients

Variable
lncRNA HMlincRNA717

Number High Low P value
Age (years)
    <60 69 30 39
    ≥60 49 19 30 0.609
Gender
    Male 65 27 38
    Female 53 22 31 0.997
Tumor size (cm)
    <3 51 23 28
    ≥3 67 26 41 0.492
Histology
    Adeno 45 20 25
    Squamous 73 29 44 0.613
Histological grade
    I 40 28 12
    II-III 78 21 57 0.000
Lymph nodes metastasis 
    No 54 33 21
    Yes 64 16 48 0.000

clinical NSCLC specimens or cell 
lines compared with adjacent non-
tumor tissues or normal cell line, 
as well as analyzing its association 
with overall survival of patients.

Materials and methods

Cell culture

The human lung cell lines A549, 
H157, HEK-293T and normal bron-
chial epithelial cell line 16HBE 
were purchased from the American 
Type Culture Collection (ATCC, 
USA). All cell lines were routinely 
maintained in DMEM medium 
(Gibco) supplemented with 10% 
fetal bovine serum (FBS, Gibco), 
100U/ml penicillin sodium, and 
100mg/ml streptomycin sulfate at 
37°C in a humidified air atmo-
sphere containing 5% CO2. Cells 
were used when they were in the 
logarithmic growth phase.
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expression of GAPDH. The primers used were 
as follows: HMlincRNA717 sense, 5’-TGGATG- 
CTTA CAAAGGACTGG-3′ and anti-sense, 
5′-CTGCAATTACGGAAAGAGCTG-3′; GAPDH sen- 
se, 5′-GGGAGCCAAAAGGGTCAT-3′ and anti-
sense, 5′-GAGTCCTTCCACGATACCAA-3′. qRT-
PCR and data collection were performed on an 
ABI 7900. qRT-PCR results were analyzed and 
expressed relative to CT (threshold cycle) val-
ues, and then converted to fold changes.

indicate a statistically significant difference at 
values of P < 0.05.

Results

Expression of HMlincRNA717 in NSCLC tissues 
and cell lines

The first aim of the present study was to inves-
tigate whether HMlincRNA717 is detectable 

Figure 1. Relative expression of HMlincRNA717 in NSCLC tissues and cell lines. A. Expression of HMlincRNA717 
in NSCLC tissues and matched non-tumor tissues was examined by qRT-PCR. B. Expression of HMlincRNA717 in 3 
NSCLC cell lines, A549, H157, and HEK-293T, and human bronchial epithelial cell line (16HBE) was measured by 
qRT-PCR. *P < 0.05.

Figure 2. Kaplan-Meier postoperative survival curve for patterns of patients 
with NSCLC and HMlincRNA717 expression.

Statistical analysis

All statistical analyses were 
performed using SPSS 
18.0 software (IBM). The 
statistical significance bet- 
ween groups was deter-
mined using the Student’s t 
test. Association between 
expression level of lncRNA 
HMlincRNA717 and each 
clinicopathologic parame-
ter was evaluated using 
Pearson’s Chi-square test. 
Patient survival was evalu-
ated using the Kaplan-
Meier method and com-
pared using log-rank test. 
Univariate and multivariate 
Cox regression analyses 
were performed to analyze 
the survival data. The data 
are shown as the mean ± 
SD from at least three inde-
pendent experiments. Re- 
sults were considered to 
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and altered in NSCLC tissues compared with 
adjacent non-tumor tissues. Using RNA isolat-
ed from tissues, we performed qRT-PCR to 
detect the expression levels of HMlincRNA717 
using GAPDH as normalization control. Our 
results indicated that lncRNA HMlincRNA717 
expression was significantly lower in tumor tis-
sues compared with adjacent non-tumor tis-
sues (P < 0.05, Figure 1A). qRT-PCR assays 
were further developed to quantify HMlinc- 
RNA717 in lung cancer cell lines, including 
A549, H157, HEK-293T, and normal bronchial 
epithelial cell line 16HBE. A significant low 
expression of HMlincRNA717 was found in lung 
cancer cell lines (A549, H157, HEK-293T) com-
pared to normal bronchial epithelial cell line 
(16HBE) (P < 0.05, Figure 1B).

HMlincRNA717 expression and clinicopatho-
logic factors in NSCLC

To assess the correlation of lncRNA HMlinc- 
RNA717 expression with clinicopathologic data, 
the expression levels of lncRNA HMlincRNA717 
in tumor tissues were categorized as low or 
high in relation to the mean value. As shown in 
Table 1, the HMlincRNA717 level was associat-
ed with histological grade (P < 0.05), and lymph 
node metastasis (P < 0.05). However, there 
was no significant correlation between HMlinc- 
RNA717 expression and other clinicopathologi-
cal features, such as age, gender, tumor size, or 
histology (P > 0.05).

in Table 2, Univariate survival analysis showed 
that patients with NSCLC of low HMlincRNA717 
expression had a 2.885-fold higher risk of 
death (95% CI: 1.531-5.921; P < 0.05). As far 
as clinicopathological characteristics were con-
sidered, histological grade, lymph node metas-
tasis were also proved to be associated with 
overall survival (P < 0.05). However, age, gen-
der, tumor size, and histology had no prognos-
tic value on overall survival of patients with 
NSCLC (P > 0.05). As lncRNA HMlincRNA717 
expression was proved to be associated with 
overall survival of patients in univariate survival 
analysis, we further investigated whether 
lncRNA HMlincRNA717 could serve as an inde-
pendent prognostic marker for patients with 
NSCLC. As shown in Table 2, Multivariate analy-
sis revealed that lncRNA HMlincRNA717 ex- 
pression, histological grade, and lymph node 
metastasis were independent prognostic mark-
ers for NSCLC (P < 0.05). Taken together, these 
data indicated that lncRNA HMlincRNA717 was 
an independent prognostic factor of overall sur-
vival for patients with NSCLC.

Discussion

NSCLC ranks among the most common and 
lethal malignant diseases. Poor prognosis of 
early stage NSCLC is crucially linked to the 
onset of tumor metastasis [15]. So finding new 
molecular targets for its diagnosis, prognosis 
and treatment has the potential to improve the 

Table 2. Prognostic factors in Cox proportional hazards model

Variable
Univariate analysis Multivariate analysis

Risk 
ratio 95% CI P Risk 

atio 95% CI P

Age (years)
    ≥60 vs <60 0.977 0.716-1.821 0.513
Gender
    Male vs Female 1.612 0.817-2.313 0.286
Tumor size
    ≥3 cm vs <3 cm 1.493 0.618-2.713 0.306
Histology
    Adeno vs Squamous 0.891 0.533-1.873 0.184
Histological grade
    II, III vs I 2.716 1.476-6.425 0.012 2.403 1.318-5.771 0.015
Lymph nodes metastasis 
    Yes vs No 3.319 2.072-9.221 0.007 2.847 1.832-7.837 0.009
HMlincRNA717
    low vs high 2.885 1.531-5.921 0.006 2.473 1.484-5.107 0.011

Relationship of 
HMlincRNA717 to 
overall survival of 
NSCLC patients

Kaplan-Meier analy-
sis was applied to 
examine the prog-
nostic value of 
lncRNA HMlincRNA- 
717 expression to 
overall survival of 
patients with NSC- 
LC. Results proved 
that patients with 
NSCLC of low lncR- 
NA HMlincRNA717 
expression tended 
to have worse over-
all survival (log rank 
test, P < 0.05, 
Figure 2). As shown 
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clinical strategies and outcomes of this disease 
[16]. In recent years, studies have shown that 
~18 % of the protein coding genes that produce 
lncRNAs are associated with cancer, whereas 
only 9% of all human protein coding genes are 
associated with cancer [17]. Due to their great 
importance in the regulation of gene expres-
sion, it has been widely accepted that lncRNAs 
are involved in multiple cellular functions 
including proliferation, apoptosis and differen-
tiation, thus, have been implemented in diverse 
physiological and pathological processes rang-
ing from development to cancer [7, 18]. So 
identification of tumor associated lncRNAs is 
critical for understanding the roles of lncRNAs 
in tumorigenesis and may be important for 
novel therapeutic targets [19]. In the present 
study, our attention focused on the lncRNA 
HMlincRNA717.

In the present study, we have investigated 
lncRNA HMlincRNA717 expression by qRT-PCR 
assay in 118 cases of NSCLC from patients 
who had not received radiotherapy or chemo-
therapy. Based relative expression calculation, 
we analyzed the association of lncRNA 
HMlincRNA717 with clinicopathological charac-
teristics as well as prognosis of patients. 
Results showed that HMlincRNA717 expres-
sion was decreased in NSCLC tissues com-
pared with that in adjacent non-tumor tissues 
for low expression of HMlincRNA717 was more 
likely to be detected in NSCLC specimens, 
which indicating its possible participation on 
carcinogenesis. It is also found that HMlinc- 
RNA717 expression was closely related to 
NSCLC histological grade, and lymph node 
metastasis for low expression of HMlincRNA717 
was more frequently to be detected in tumors 
with advanced histological grade, and lymph 
node metastasis, suggesting the possible par-
ticipation of HMlincRNA717 on NSCLC invasion 
and metastasis. Together with the above evi-
dence, it was thus proposed that HMlincRNA717 
may play important roles in NSCLC carcinogen-
esis and progression.

As HMlincRNA717 expression was found to be 
associated with NSCLC invasion and metasta-
sis, considering the invasion and metastasis 
are crucial factors affecting the prognosis of 
patients, HMlincRNA717 might be a potential 
prognostic marker for patients with NSCLC. In 
order to investigate the prognostic role of 
HMlincRNA717 on NSCLC, we performed Ka- 

plan-Meier analysis of overall survival. Results 
showed that patients with NSCLC of low 
HMlincRNA717 expression tend to have worse 
overall survival in comparison to patients with 
tumor of high HMlincRNA717 expression, which 
suggested that HMlincRNA717 expression was 
a prognostic marker for patients with NSCLC. 
To further evaluate the prognostic value of 
HMlincRNA717 in NSCLC, we performed Cox 
proportional hazards model. Results proved 
that decreased HMlincRNA717 expression was 
an independent marker of poor overall survival 
of NSCLC patients. These data indicated that 
HMlincRNA717 could constitute a molecular 
prognostic marker for patients with NSCLC, 
identifying high risk individuals who are more 
likely to have tumor relapse in clinical practice, 
thus, good candidates to receive more aggres-
sive treatment. These results were in consis-
tent with investigations focused on gastric can-
cer, indicating the consistence of HMlincRNA717 
function in these types of tumor. Thus, the posi-
tive linkage between HMlincRNA717 down-reg-
ulation and poor prognosis may not only be 
used for identifying NSCLC patients with higher 
risk of early tumor relapse but also for providing 
valuable clues to understand the possible 
mechanism of NSCLC invasion and metas- 
tasis.

In conclusion, we have proved that HMlinc- 
RNA717 expression was significantly decreased 
in NSCLC tissues and cell lines. A lower expres-
sion of HMlincRNA717 was detected in tumor of 
advanced histological grade, and with lymph 
node metastasis. In addition, the down-regula-
tion expression of HMlincRNA717 was associ-
ated with poor prognosis. These results dem-
onstrated that HMlincRNA717 might be a novel 
prognostic indicator in NSCLC and may be a 
potential target for diagnosis and gene the- 
rapy.
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