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LncRNA GHET1 predicts a poor prognosis of
the patients with non-small cell lung cancer
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Abstract. - OBJECTIVE: Long non-coding
RNAs (LcRNAs) is related to lung cancer pro-
gression. This study aimed at exploring IncRNA
GHET1 in non-small cell lung cancer (NSCLC).

PATIENTS AND METHODS: RT-PCR was used
to detect IncRNA GHET1 expression in lung can-
cer specimen and cancer-adjacent areas. Ka-
plan-Meier assay was applied to investigate the
prognosis of the patients with lung cancer.

RESULTS: The expression of IncRNA GHET1
in lung cancer specimen was significantly high-
er than that in the cancer-adjacent tissues,
which was related to the tumor size, differen-
tiation degree of tumor cells, and lymph node
metastasis of clinical specimens. Moreover, In-
cRNA GHET1 predicted a poor prognosis for the
patients with lung cancer.

CONCLUSIONS: LncRNA GHET1 might be a
biomarker and molecular target of NSCLC, pro-
viding a potential therapeutic target of NSCLC.
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Introduction

Non-Small Cell Lung Cancer (NSCLC) ac-
counts for 85% of all lung cancers. In recent
years, with the development of molecular biology
of lung cancer, there have been many new drugs,
but the 5-year survival rate of patients with ad-
vanced lung cancer is still only 15%"2. Therefore,
it is a hot topic to explore new ways for treatment
of the patients with NSCLC, especially the gene-
sis, and to find effective targets of therapy.

Long non-coding RNAs (LncRNAs) are a class
of RNAs longer than 200 nucleotides, but do not
encode proteins and are considered as “dark mat-
ter” of gene transcription®. In recent years, it has
been found that the abnormal expression of In-
cRNA was closely related to human diseases, and
it may be a new therapy target in the processes of
tumorigenesis, growth, invasion, metastasis, re-
currence and drug resistance®. Highly expressed
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IncRNA GHET1 promotes cancer cell prolifera-
tion, inhibits apoptosis and can be used as a mo-
lecular marker for pancreatic cancer’. In gastric
cancer, highly expressed IncRNA GHET1 pro-
motes the multidrug resistance involving in Bax,
Bcl-2, MDR1 and MRP1 expression®. Down-reg-
ulation of GHET1 suppresses cell proliferation,
invasion and migration, enhances cell apoptosis
and G1 phase, increases E-cadherin, and reduces
fibronectin and vimentin’. In addition, Yang et al®
reported that IncRNA GHET1 promotes gastric
cancer cell proliferation by increasing c-Myc
mRNA stability. In this work, the expression of
IncRNA GHET! in NSCLC patients and its cor-
responding normal lung tissues were detected,
and the relationship between IncRNA GHETI1
and clinical factors was analyzed so as to deter-
mine the potential role of IncRNA GHET! in the
early diagnosis and prognosis for NSCLC.

Patients and Methods

Clinical Specimen

A total of 105 NSCLC patients with complete
clinical data were enrolled in our hospital. The
study was approved by the Ethics Committee of
the First Hospital of China Medical University,
and all patients signed informed consent. Tele-
phone and outpatient follow-ups were conducted
for 105 patients including general information
and clinical symptoms. The follow-ups started
from the date of surgery or pathological biopsy
until September 30, 2017.

Real-Time Polymerase Chain Reaction
(PCR) Detection

Total RNA of tissue samples was extracted
using TRIzol (Invitrogen, Carlsbad, CA, USA),
and then reversely transcribed using the reverse
transcription kit instructions (20 pL system).
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Real-time PCR reaction was conducted using 2
x SYBR Green PCR Master Mix, and the primer
concentration was 0.4 umol/L. The upstream and
downstream primers were amplified with glycer-
aldehyde 3-phosphate dehydrogenase (GAPDH)
as an internal reference.

Statistical Analysis

Statistical Product and Service Solutions
(SPSS Inc., Chicago, IL, USA) 17.0 was used for
data analysis. One-way ANOVA followed by Post
Hoc Test (Least Significant Difference) was used
to analyze the expression of IncRNA GHET1 in
each group. The correlation of IncRNA GHET1
with clinicopathological parameters was ana-
lyzed by x’-test. The correlation between IncRNA
GHET1 expression and prognosis was analyzed
by Kaplan-Meier method. The log-rank test was
used for the prognosis of patients.

Results

LncRNA GHET1 Was Over-Expressed in
Lung Cancer

To explore the underlying functions of IncRNA
GHET1 on the cancer progression, firstly, the
expression level of IncRNA GHET1 was detected
by using RT-PCR method. Figure 1 shows that the
expression level of IncRNA GHET1 in NSCLC is
higher than that in cancer-adjacent tissues, and
the difference was statistically significant (p <
0.05). This finding indicated that dysregulation of
IncRNA GHET1 expression may be an oncogene
which plays a potential role in the development of
lung cancer.

Over-Expression of LncRNA GHET1 Was
Implicated in the Clinical Characteristics
of NSCLC Patients

According to the expression level of IncRNA
GHET1, 105 NSCLC patients were divided into
IncRNA GHET1 high expression group (n=53)
and low expression group (n=52). Analysis of

Relative IncRNA GHET1 expression

Figure 1. RT-PCR analysis showed that the relative
IncRNA GHET1 expression is increased in tumor tissues
compared to that in cancer-adjacent tissues. *p < 0.05.

the clinical characteristics of NSCLC patients
showed that IncRNA GHET1 expression was cor-
related with disease stage, lymph node metastasis
and tumor size, and the difference was statistical-
ly significant. However, there were no differences
in the patient’s age, gender and smoking history
(Table I) (p > 0.05).

Aberrant of LncRNA GHET1 Expression
Might be Related to the Survival
Analysis of the Patients with NSCLC

Kaplan-Meier method was used to evaluate
whether aberrant IncRNA GHET! expression
might be related to the survival analysis of the
patients with NSCLC. Figure 2 shows that the
overall survival (OS) of IncRNA GHETI in
low expression group was higher than that in
high expression group, and the difference was
statistically significant (p < 0.001). The pro-
gression-free survival (PFS) of patients with In-
cRNA GHET1 overexpression was shorter than
that of the patients with low expression, and the
difference was statistically significant (p < 0.001,
Figure 3).

Table I. Correlation between IncRNA GHET1 expression and clinicopathological features in NSCLC patients.

Influencing factor Regression coefficient \Wald value p-value RR 95% CI
GHET]1 expression -0.618 0.782 0.017 <0.05 0.838 0.389-2.729
Lymph node metastasis -1.187 0.547 2.081 <0.05 0.625 0.208-1.822
Disease stage -1.212 0.621 1.572 <0.05 0.448 0.127-1.489

SE: Standard error, RR: relative risk, CI: confidence interval.
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Figure 2. Kaplan-Meier method showed that the overall
survival (OS) of IncRNA GHET1 low expression group is
higher than the high expression group months.

Furthermore, the multivariate cox analysis re-
sults showed IncRNA GHET!1 expression, lymph
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Figure 3. The progression-free survival (PFS) of patients
with IncRNA GHET1 overexpression is shorter than that of
the patients with low expression.

node metastasis and disease stage were indepen-
dent prognostic factors of NSCLC (Table II).

Table Il. The multivariate cox analysis about independent prognostic factors of NSCLC.

IncRNA GHET1
Features Patients High Low P
Total 105 53 52
Age (years) 0.285
<50 49 22 27
>50 56 31 25
Gender 0.382
Male 44 20 24
Female 61 33 28
Smoking history 0.759
Yes 59 29 30
No 46 24 22
Stage 0.003*
I-II 64 25 39
I-1V 41 28 13
Tumor size 0.000*
<3cm 60 20 40
>3 cm 45 33 12
Lymph node metastasis 0.000*
No 66 21 45
Yes 39 32 7

*p < 0.05 was considered as statistically significant.
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Discussion

Due to the lack of early diagnosis, many pa-
tients with NSCLC are already late to be diag-
nosed, thus missing the treatment” '°. Targeted
molecular therapy of patients with lung cancer
can significantly improve the survival rate, but
there are still a large number of patients with
ineffective treatment with the 5-year survival
rate of < 20%'""". Therefore, investigation of
the molecular markers for the early diagnosis
and treatment of NSCLC is particularly im-
portant.

As lung cancer-associated miRNAs are con-
firmed, lots of researchers are beginning to
focus on another non-coding RNA, IncRNAs™".
LncRNA is longer than 200 nucleotides with
no or limited protein-coding ability. Depending
on the intracellular location, IncRNAs regulate
chromatin and gene regulation'. To date, more
than 10,000 IncRNAs have been discovered but
only < 1% have been annotated'®. Tt is found that
IncRNA regulates cell proliferation, growth and
apoptosis. The abnormal expression of IncRNAs
is closely related to tumorigenesis. More and
more evidence shows that IncRNAs are in-
volved in the pathogenesis and development of
NSCLC'™ 8, LncRNA H19 regulates lung cancer
cells resistance to cisplatin, and can be used
as a prognostic biomarker”. LncRNA RMRP
can promote the expression of KRAS, FMNL2
and SOX9 in lung cancer cells by inhibiting the
expression of miR-206%°. LncRNA-LET inhibits
the growth of lung adenocarcinoma cells?' and
plays a crucial role in the epigenetic process?.
The up-regulation of IncRNA-HIT promotes the
migration and invasion of NSCLC by acting on
ZEBI1%. LncRNA-SNHG7 promotes the prolif-
eration and migration of lung cancer by up-reg-
ulating FAIM2 expression**. MALATI can be
used as an independent prognostic marker for
the prognosis of patients with early stage lung
adenocarcinoma®.

LncRNA GHETI1 predicts the poor progno-
sis in hepatocellular carcinoma and promotes
cell proliferation by silencing KLF2%*. LncRNA
GHET1 activated by H3K27 acetylation pro-
motes cell tumorigenesis through regulating
ATF1 in hepatocellular carcinoma?’. LncRNA
GHET! expression is significantly increased in
ESCC tissues and cell lines, IncRNAGHET]1
inhibition significantly decreases the expression
of vimentin and N-cadherin, while it increas-
es the expression of E-cadherin?. Knockdown

of IncRNA GHETI inhibits cell proliferation
and invasion of colorectal cancer”. LncRNA
GHET]1 knockdown suppresses the proliferation
and invasion of bladder cancer cells, and the in-
hibition of IncRNA GHET1 reversed the epithe-
lial-mesenchymal-transition®’. To date, IncRNA
GHETI1 expression in NSCLC and its signifi-
cance are rarely reported. Here, we compared
the expression of IncRNA GHETI in 105 cases
of NSCLC tissues and adjacent non-cancerous
tissues, and found that the expression of IncRNA
GHET! in lung cancer tissues was significantly
higher than that in paracancerous tissues. The
expression of IncRNA GHETI1 had no correla-
tion with the age, sex and smoking history of pa-
tients, and was significantly correlated with the
stage, tumor size, and lymph node metastasis. In
addition, both OS and PFS of patients with high
expression of IncRNA GHET1 were shorter as
compared to low expression of IncRNA GHET].
Furthermore, the expression of IncRNA GHET]1,
lymphatic metastasis and disease staging were
independent prognostic factors of NSCLC in
multivariate Cox analysis.

Conclusions

The above results suggested that IncRNA
GHETI1 was involved in the regulation of the
development of NSCLC and might be used as
a potential molecular marker for the diagnosis
and prognosis of NSCLC. However, the specific
mechanism of IncRNA GHET1 in the regulation
of the development of NSCLC and the signaling
pathways need to be further studied.
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