Original Article

Technology in Cancer Research &
Treatment

The Relationship Between ZEB|-AS| Volume 13 15

© The Author(s) 2019

Expression and the Prognosis of Patients cagepul comiourrals permissions
. ° DOI: 10.1177/1533033819849069
W|th Advanced GaStr’IC Cancer journals.sagepub.com/home/tct
®SAGE

Receiving Chemotherapy

Haina Chai, MD'®, Chao Sun, MD', Jun Liu, MD', Haihui Sheng, PhD?,
Renyan Zhao, MD>®, and Zhigiang Feng, MD*

Abstract

Long noncoding RNA ZEBI antisense RNA | plays a vital role in tumorigenesis and metastasis. However, the role of ZEBI
antisense RNA | in gastric cancer remains unclear. This study aimed to investigate the expression level of ZEB| antisense RNA |
in gastric cancer tissues and evaluate its association with clinicopathological features and prognosis of patients with advanced
gastric cancer receiving chemotherapy. The expression levels of ZEBI| antisense RNA | were examined in 224 pairs of gastric
cancer and adjacent noncancerous tissues by quantitative real-time polymerase chain reaction. The associations between ZEB|
antisense RNA | expression and clinicopathological features or survival of patients with advanced gastric cancer were assessed.
The results showed that the expression levels of ZEBI antisense RNA | in gastric cancer tissues were significantly higher than
those in the paracancerous tissues (P <.001). Moreover, the high ZEBI antisense RNA | expression was associated with tumor,
nodes, and metastases stage IV (P = .018) and loss of E-cadherin expression (P = .033). Multivariate Cox hazards regression
analysis revealed that high ZEBI antisense RNA | expression was an independent risk factor for predicting poor prognosis in
patients with advanced gastric cancer (hazard ratio = 1.530, 95% confidence interval, 1.052-2.224, P = .026). In conclusion, the
present findings suggest that ZEB| antisense RNA | is an independent prognostic factor for patients with advanced gastric cancer
receiving chemotherapy.
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Introduction

Gastric cancer (GC) is one of the most prevalent malignant
tumors, ranking third among the leading cause of cancer-
related deaths worldwide.' Approximately more than 40% of
newly diagnosed cases with GC in the world occur in China.'
According the World Health Organization classification, gas-
tric adenocarcinoma is the main pathological type of GC.
Although the mortality of GC has an obvious decline with the
improvement of clinical treatment in the past decade, the prog-
nosis of GC is still poor, with the 5-year survival rate of less
than 30%.> Therefore, it is necessary to identify biomarkers for
GC early detection and prognostic evaluation and explore more
effective and personalized treatment for patients with GC.
Long noncoding RNAs (IncRNAs) is a group of longer than
200 nucleotides in length with little protein-coding potential due
to the lack of significant open reading frame.® Previous studies
have confirmed that many IncRNAs are involved in the cancer
development, invasion, and metastasis.*> For example, Bo et al®
found that actin filament associated protein 1 antisense RNA 1
(AFAPI1-AS1) expression was related to distant metastasis of
nasopharyngeal carcinoma, and downregulation of AFAP1-AS1
significantly inhibited invasion and metastasis of cancer cells.
Chen et al’ reported that FEZF1-AS1 was correlated with poor
prognosis in colorectal cancer. BANCR functions as an oncogene
and thus can promote the growth and metastasis of some types of
cancer cells.>? However, several studies revealed that BANCR
acted as a tumor suppressor gene in some types of human cancer,
including papillary thyroid cancer,'® clear cell renal cell carci-
noma,'! and bladder cancer.'? The roles of IncRNAs in cancer are
complex and far beyond our imagination. The IncRNAs are
potential novel biomarkers and therapeutic targets for cancer.
Previous studies have shown that ZEB1 antisense RNA 1
(ZEB1-AS1) is involved in the carcinogenesis and progression of
some types of cancer, including hepatocellular carcinoma,'? eso-
phageal squamous cell carcinoma,'* osteosarcoma,'® colorectal
021ncer,16’17 and bladder cancer.'®" However, it is still unclear
whether ZEB1-AS1 is involved in the development and progres-
sion of GC. In the present study, we investigated the expression
levels of ZEB1-AS1 in 224 GC tissues and explored the relation-
ship between its expression and clinical characteristics and prog-
nosis of patients with advanced GC treated with chemotherapy.

Materials and Methods

Patients

A total of 224 pairs of GC and adjacent noncancerous tissues
were collected from Northern Jiangsu People’s Hospital and
National Engineering Center for Biochip at Shanghai. All
patients had a histologic diagnosis of GC with tumor, nodes,
and metastases (TNM) stages III and IV. Patients did not
receive any other anticancer treatment before tissue samples
were collected. Patients were excluded if they had a history of
other cancers, cancer originating from other tissues, cancer of
unknown primary origin, and history of previous cancer
treatment. Patients were treated with at least 2 cycles of

platinum-based chemotherapy (oxaliplatin/fluoropyrimidine
and oxaliplatin/paclitaxel). There were 155 men and 69
women. Written informed consent was provided by all patients
before enrolling in this study, and the medical ethics committee
of Northern Jiangsu People’s Hospital and National Engineer-
ing Center for Biochip at Shanghai approved the study.

Quantitative Real-time polymerase chain Reaction

The total RNA was extracted from tissue samples with Trizol
reagent (Invitrogen, California) according to the manufactur-
er’s protocols. The concentration of total RNA was quantified
by Nanodrop ND-1000 spectrophotometer (Thermo Fisher Sci-
entific, Massachusetts, USA). The first-strand complementary
DNA (cDNA) was synthesized using a PrimeScript first-strand
cDNA synthesis kit (TaKaRa, Dalian, China). Subsequently,
the cDNA template was amplified by quantitative real-time
polymerase chain reaction (QRT-PCR) using SYBR Premix
Ex Taq II (TliRNaseH Plus; TaKaRa) on an Applied Biosys-
tems 7900 RT PCR Systems (Applied Biosystems, California).
Using GAPDH as an internal control, the relative expression
level of ZEB1-AS1 was determined using the 224" formula.
Each experiment was performed in triplicate.

Statistical Analyses

Data were analyzed using SPSS software v22.0 (IBM SPSS,
California). Patients were divided into high and low ZEB1-AS1
expression groups according to the 75th percentile of expres-
sion level of ZEB1-AS1. Association between ZEB1-AS1
expression and clinic pathological factors was analyzed by the
x> or Fisher exact test as appropriate. Kaplan-Meier method
was used to determine the survival curves, and differences
between curves were compared by the log-rank test. Multivari-
ate analysis was assessed by using a Cox proportional hazards
model. A P < .05 was deemed statistically significant.

Results

Expression Levels of ZEBI-AS| in GC Tissues

To detect the levels of ZEB1-AS1 in advanced GC tissues,
gRT-PCR was performed to determine the expression level
of ZEB1-AS1 in GC and paracancerous tissues. As shown in
Figure 1, the levels of ZEB1-AS1 in GC tissues were signifi-
cantly higher than those in adjacent noncancerous tissues
(P <.001).

Relationship Between ZEB[-AS| Expression
and Clinicopathological Features of Patients
With Advanced GC

The 224 patients with GC were divided into high (>75th per-
centile of expression level of ZEB1-AS1, n = 59) and low
expression groups (<75th percentile of expression level of
ZEB1-AS1, n = 165). As shown in Table 1, high ZEB1-AS1
expression was significantly correlated with TNM stage IV
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Figure 1. Expression levels of ZEB1-AS1 in GC tissues were higher
than those in the paracancerous tissues. GC indicates gastric cancer;
ZEBI1-AS1, ZEB1 antisense RNA 1.

Table 1. Association of ZEB1-AS1 Expression With Clinicopatholo-
gic Parameters.

ZEB1-AS1 Expression

Variables High Low P Value

Age (years)
<65 39 (66.1) 86 (52.4) .092
>65 20 (33.9) 78 (47.6)

Sex
Male 44 (74.6) 111 (67.3) 328
Female 15 (25.4) 54 (32.7)

Grade
Moderate 9 (15.3) 22 (13.3) .826
Poor 50 (84.7) 143 (86.7)

Tumor size, cm
>5 44 (74.6) 108 (65.9) 0.256
<5 15 (25.4) 56 (34.1)

TNM stage
1 44 (74.6) 146 (88.5) .018
v 15 (25.4) 19 (11.5)

E-cadherin
Negative 51 (86.4) 119 (72.1) .033
Positive 8 (13.6) 46 (27.9)

Histology
Adenocarcinoma 52 (88.1) 141 (85.5) .668
Other 7(11.9) 24 (14.5)

Drug response
Resistant 36 (64.3) 83 (55.7) 341
Sensitive 20 (35.7) 66 (44.3)

Abbreviations: TNM, tumor, nodes, and metastases; ZEB1-AS1, ZEBI1 anti-
sense RNA 1.

(P = .018) and loss of E-cadherin expression (P = .033). No
difference was observed between the expression level of
ZEB1-AS1 and other clinicopathological factors, including
age, sex, tumor grade, histology, and drug response (P > .05).

Association of ZEBI-AS| Expression With Overall
Survival of Patients With Advanced GC
For investigating the impact of ZEB1-AS1 expression on

survival, Kaplan-Meier curves were used in patients with
advanced GC treated with chemotherapy. As shown

in Figure 2, patients with high ZEB1-AS1 expression had
higher risk of mortality than those with low ZEB1-AS1 expres-
sion (P = .005). In univariate analysis, high ZEB1-AS1 expres-
sion (hazard ratio [HR] = 1.664, 95% confidence interval [CI],
1.159-2.388, P = .006), TNM stage IV (HR = 1.761, 95% ClI,
1.154-2.688, P = .009), and chemotherapy resistance (HR =
1.458, 95% CI, 1.014-2.096, P = .042) were found to be asso-
ciated with shorter survival time (Table 2). In multivariate
analysis, TNM stage 1V (adjusted HR = 1.703, 95% CI,
1.088-2.664, P = .020) and high ZEB1-AS1 expression
(adjusted HR = 1.530, 95% CI, 1.052-2.224, P = .026) were
independent risk factors for poor prognosis in patients with
advanced GC (Table 2). Further analysis showed that among
patients with TNM stage IV GC, those with high ZEB1-ASI
expression had the highest risk of death (adjusted HR = 3.020,
95% CI, 1.296-7.039, P = .010), whereas there was no associ-
ation between ZEB1-AS1 expression and survival time among
patients with patients with TNM stage III (Figure 2B and C).

Discussion

Most patients are diagnosed at advanced stage of GC, due to
lack of specific symptoms at early stage. Early diagnosis and
intervention treatment is an important means to improve the
prognosis of patients with GC. Therefore, finding a new bio-
marker for GC is needed to improve the diagnosis and prog-
nosis of GC.

Many studies have demonstrated the differential expression
of IncRNAs in a great variety of diseases and proposed the
associations with tumor progress.***?! Previous studies have
confirmed that IncRNAs are important in determining the
occurrence and development of GC** and may serve as new
biomarkers for diagnosis and prognosis of cancers.** For exam-
ple, many studies have reported that multiple IncRNA, such as
LET, H19, MEG3, MALATI, and HOTAIR, have been asso-
ciated with tumor prognosis and metastasis in GC.***” How-
ever, the association between ZEB1-AS1 and GC has not yet
been investigated.

ZEBI1 is a crucial transcription factor for regulating epithe-
lial-mesenchymal transition (EMT), which is an important
basis for tumor invasion and metastasis.”**° The ZEB1-AS1
overexpression leads to decreased epithelial markers, such as
E-cadherin and ZEB1, which in turn promotes the proliferation
and metastasis of cancer cells.'>'> A recent study by Liu ez al*°
revealed that miR-200s overexpression can partially abolish
the effects of ZEB1-AS1 on the growth and migration of cancer
cells. In the present study, we found that ZEB1-AS1 expression
was inversely correlated with E-cadherin expression. ZEB1
antisense RNA 1 may regulate the invasion and metastasis of
GC through EMT signal pathway. Furthermore, silencing
ZEB1-AS1 could promote cell apoptosis partly by increasing
the expression of Bax and inhibiting the expression of Bcl-2 in
glioma.>' Gong et al'® reported that ZEB1-AS1 may partly lead
to the promotion of tumor cell growth through downregulating
pl5 expression in colorectal cancer. Taken together, ZEBI-
ASI1 functions as an oncogene in human cancer.
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Figure 2. Kaplan-Meier curves according to ZEB1-AS1 expression. A, Patients with high ZEB1-AS1 expression had shorter survival time than
those with low ZEB1-AS1 expression (P = .005). B, There was no association between ZEB1-AS1 expression and prognosis of patients with GC
with TNM stage III (P = .075). C, Among patients with TNM stage IV, high ZEB1-AS1 expression was related with a higher risk of mortality in

patients with GC (P = .037). GC indicates gastric cancer; TNM, tumor, nodes, and metastases; ZEB1-AS1, ZEB1 antisense RNA 1.

Table 2. Univariate and Multivariate Cox Regression Analysis of Overall Survival in 224 Patients With Gastric Cancer.

Univariate Analysis

Multivariate Analysis

Variables HR (95% CI) P Value HR (95% CI) P Value
Age, years, <65 vs >65 0.762 (0.539-1.076) 123

Sex, male vs female 1.004 (0.695-1.450) 984

Grade, poor vs moderate 0.929 (0.572-1.510) 767

Tumor size, cm, > 5 vs <5 1.358 (0.954-1.934) .090

Histology, adenocarcinoma vs other 1.532 (0.969-2.451) .068

E-cadherin, positive vs negative 0.877 (0.587-1.310) 521

TNM stage, IV vs III 1.761 (1.154-2.688) .009 1.703 (1.088-2.664) .020
Drug response, resistant vs sensitive 1.458 (1.014-2.096) .042 1.400 (0.972-2.015) .071
ZEB1-AS1 expression, high vs low 1.664 (1.159-2.388) .006 1.530 (1.052-2.224) .026

Abbreviations: CI, confidence interval; HR, hazard ratio; TNM, tumor, nodes, and metastases; ZEB1-AS1, ZEB1 antisense RNA 1.

Previous studies showed that high ZEB1-AS1 expression
was associated with poor clinical outcome in several types of
cancer.'””"? In the present study, we found that ZEB1-ASI
was upregulated in GC tissues, and high ZEB1-AS1 expression
was an independent risk factor for the poor clinical outcome in
patients with advanced GC treated with chemotherapy, indicat-
ing that patients with low ZEB1-AS1 expression might benefit
from chemotherapy. Previous studies have demonstrated that
ZEBI1-AS1 promotes the proliferation, invasion, and migra-
tion of GC cells, and its high expression levels are associated
with poor prognosis of patients with GC.?>?~*> Therefore,
ZEB1-AS1 overexpression confers GC cells more malignant
behavior and resistance to chemotherapeutic treatments.
These findings support the oncogenic role of ZEB1-AS1 in
GC progression. However, the exact molecular mechanism of
ZEB1-AS1 in drug resistance of GC is not very clear. Further
studies are required to explore the underlying molecular
mechanism of ZEB1-AS1 in GC.

In conclusion, this study provided the first evidence of
association of high ZEBI-ASI expression with the prog-
nosis of patients with advanced GC treated with chemother-
apy. ZEB1 antisense RNA 1 may play an important role in
advanced GC and could serve as a new molecular biomarker
for GC.
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