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Abstract: More and more studies have suggested that long non-coding RNAs (LncRNAs) are involved in different
physiological or physiopathologic processes including the development of cancer. Previous studies have suggested
long noncoding RNA ABO73614 (IncRNA ABO73614) is involved in ovarian cancer and glioma, but its role in colorec-
tal cancer (CRC) is still unclear. A study was thus performed to examine the expression of IncRNA AB073614 in
CRC patients and its clinical significance. A total of 51 CRC patients were included in the study. Expression of In-
cRNA ABO73614 in tumor tissues and paired adjacent non-tumor tissues were detected by Quantitative Real-Time
Polymerase Chain Reaction (QRT-PCR). Logistic regression analysis was also performed. The relative expression of
IncRNA ABO73614 in the CRC tumor tissues was significantly higher when compared with the paired normal tissues
(P < 0.0001). The expression of INcRNA ABO73614 in the tumor tissues was obviously higher in CRC patients with
high grade (P = 0.003), larger tumor size (> 5 cm) (P = 0.008), distant metastasis (P = 0.0007), or poor differentia-
tion (P = 0.01). Multivariate logistic regression analysis suggested high expression of IncRNA ABO73614 was inde-
pendently associated with higher possibilities of high grade (OR = 26.08; P = 0.01), distant metastasis (OR = 91.14;
P = 0.03) and poor differentiation (OR = 28.15; P = 0.006). The findings above suggest that IncRNA ABO73614
may participate in the carcinogenesis and progression of CRC. More researches are needed to validate the role of

IncRNA ABO73614 in CRC, and to explore the underlying molecular mechanism.
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Introduction

Colorectal cancer (CRC) is one of the most com-
mon malignant diseases with more than one
hundred million newly diagnosed cases every
year worldwide [1]. Besides, there are over
600,000 deaths caused by CRC every year, and
CRC thus is a huge threat to human health [1,
2]. There were still 134,490 estimated new
cases of CRC in the United States, though many
preventive projects were applied [3]. In China,
there were over 376,000 estimated new CRC
cases and about 191,000 deaths caused by
CRC [4]. In the past decade, treatments for CRC
patients have been improved much, which has
led to some improvement in long-term out-
comes [5]. However, despite of those advances
in the treatment methods of CRC, the progno-
sis for those patients with advanced stages is
still poor with a 5-year survival rate less than
20% [5]. In the past two decades, there are

also a large number of progresses in our under-
standing of the development and progression
of CRC, which may help to the development of
some effective targeted biologics for CRC
patients. However, the improvement in the sur-
vival of some CRC patients using those target-
ed biologics is still limited [6, 7]. Therefore,
there is still urgent need for researchers to
investigate the pathogenesis of CRC and pro-
vide some promising new therapy targets for
CRC patients.

Recent studies on epigenetics have helped us
geta much better understanding of the carcino-
genesis of CRC, which also provide some prom-
ising therapy targets for CRC [8]. There are a
large number of clinical or experimental studies
suggesting the critical roles of epigenetics in
the development or the progression of CRC
[8-13]. Epigenetics mainly include DNA methyl-
ation, histone modifications and noncoding
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Figure 1. The relative expression of IncRNA
ABO0O73614 in the CRC tumor tissues was significantly
higher than normal tissue (Relative expression of In-
cRNA AB073614 was shown using 244 method).

RNAs, and long non-coding RNAs (IncRNAs) are
a newly found epigenetic biomarker [14]. Long
non-coding RNAs (IncRNAs) are a large group
of RNAs more than 200 nucleotides in length
but lack the ability to code proteins [15].
However, INcCRNAs have been suggested to
have widespread roles in regulating gene
expression and other biological functions [16].
Some well-known functions of IncRNAs include
chromatin remodeling, regulation of gene tran-
scription, and regulation of micRNAs [17].
Specific alterations of INcRNAs in CRC patients
have also been studied, and some useful diag-
nostic or prognostic biomarkers of CRC have
been found, such as Inc34a, IncRNA ASBEL
and IncRNA HOTAIR [8, 10, 11, 18, 19]. How-
ever, the roles of IncRNAs in both the develop-
ment and the development of CRC are largely
unknown, and more studies are needed to elu-
cidate their critical roles. LncRNA ABO73614 is
an IncRNA firstly identified in the tissues of pri-
mary hepatoblastoma, but its biological func-
tion is still unclear [20]. A study in ovarian can-
cersuggested INcRNA AB0O73614 was obviously
up-regulated in ovarian cancer tissues, and it
was a biomarker of poorer prognosis in ovarian
cancer patients [21]. Recent studies found
that the expression of InNcRNA AB073614 was
increased in glioma tissues and cell lines, and
it also was a poor prognostic biomarker in glio-
ma [22, 23]. However, there is still no study
exploring the expression and clinical signifi-
cance of IncRNA AB073614 in CRC patients,
and its role in CRC is still unclear. We thus con-
ducted this study to examine the expression of
IncRNA ABO73614 in CRC patients and assess
its clinical significance by analyzing the rela-
tionships of IncRNA ABO73614 with clinico-
pathological characteristics of CRC patients.
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Materials and methods
Clinical CRC samples

A total of 51 CRC patients who underwent sur-
gical resection of primary tumors between
January 2015 and December 2015 at the Fifth
Affiliated Hospital, Sun Yat-sen University were
included in the study. Patients receiving pre-
operative adjuvant radiotherapy or adjuvant
chemotherapy were not included in our study.
All tumor tissues and adjacent normal tissues
were collected from those 51 patients. All
tissues were stored in liquid nitrogen and at
-80°C until examination. The present study
was approved by the Ethics Committee of the
Fifth Affiliated Hospital, Sun Yat-sen University
and written consent forms were obtained from
all recruited patients. Data on the clinicopa-
thological factors of those included patients,
such as age, gender, tumor grade, tumor size,
lymphatic metastasis, distant metastasis, dif-
ferentiation and vascular invasion, were collec-
ted.

RNA extraction and quantitative real-time PCR
(QRT-PCR)

Expression of IncRNA ABO73614 in the tissu-
es was examined by qRT-PCR. To ensure tissue
homogeneity, the areas used for examination
were selected by a pathologist before extract-
ing total RNA. Total RNA was extracted from tis-
sues using TRIzol reagent following the manu-
facturer’s instructions. Next, a total of 3 uyg RNA
for each sample was reverse transcribed into
cDNA. gRT-PCR was then performed using a
Light Cycler 480 System and SYBR Green PCR
Master Mix, and GAPDH was used as a normal-
izing control. The forward and reverse primers
for IncRNA AB073614 were 5-TCTGCTCCTGG-
GTCTTACAC-3’ and 5-TGCAACCACATGTAACCA-
CA-3’, respectively. The forward and reverse
primers for GAPDH were 5-CCCATCACCATCTT-
CCAGGAG-3’' and 5-GTTGTCATGGATGACCTTG-
GC-3, respectively. The PCR cycles were pro-
grammed as 95°C for 10 min, followed by 40
repeated cycles at 95°C for 10 s, and 60°C for
one minute. The relative expression of IncCRNA
ABO73614 was calculated and normalized to
GAPDH using the 244t method.

Statistical analysis

Data were expressed as mean * standard error
(SE) or percentages. Student t-test was used to
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Table 1. Difference in the IncRNA ABO73614
expression in CRC patients grouped by clinico-
pathological characteristics

- . Expression
Chmecratioggtal | e, oy Pl
ABO73614*
Sex
Male 28 3.17+0.21 0.32
Female 23 3.57 £ 0.36
Age (year)
<58 26 3.16+0.25 0.33
>58 25 3.55+0.31
Grade
/1l 20 2.66 +0.32 0.003
/v 31 3.80+£0.22
Tumor size
<5cm 27 2.87 +0.22 0.008
>5cm 24 3.89+0.31
Lymphatic metastasis
Yes 25 3.64+0.29 0.15
No 26 3.07 £ 0.26
Distant metastasis
Yes 12 4.51 + 0.43 0.0007
No 39 2.99+0.19
Differentiation
Poor 33 3.72+0.27 0.01
High 18 2.68 £ 0.17
Vascular invasion
Yes 21 3.64+£0.38 0.23
No 30 3.15+0.20

*The relative expression of IncRNA ABO73614 was calculated
using 244% method and was shown as mean + SE.

analyze the difference in the expression of
IncRNA ABO73614 between tumor tissues and
normal tissues. The difference in the IncRNA
ABO073614 expression in CRC patients between
groups by clinicopathological characteristics
was also analyzed by Student t-test. Logistic
regression analysis was then performed to
assess the relationships of IncRNA ABO73614
expression with clinicopathological charact-
eristics in CRC patients. SPSS (Version 17.0,
Chicago, USA) and GraphPad Prism (Version
6.0, CA, USA) were used for statistical analysis.
A P-value of < 0.05 was considered statistically
significant.

Results
LncRNA ABO73614 expression in CRC tissues

The relative expression of IncRNA ABO73614
was examined in 51 paired CRC tumor tissues
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and normal tissues. As show in the Figure 1,
the relative expression of IncRNA ABO73614 in
the CRC tumor tissues was significantly higher
than normal tissues (P < 0.0001; Figure 1).

Difference in IncRNA ABO73614 expression
between groups by clinicopathological charac-
teristics

The expression of INcCRNA ABO73614 in tumor
tissues was obviously higher in CRC patients
with high grade compared with those with low
grade (3.80 + 0.22 vs. 2.66 + 0.32, P = 0.003)
(Table 1; Figure 2A). CRC patients with larger
tumor size (> 5 cm) also had increased expres-
sion of IncRNA AB0O73614 in the tumor tiss-
ues (P = 0.008) (Figure 2B). The expression of
IncRNA ABO73614 in the tumor tissues was
obviously higher in CRC patients with distant
metastasis (P = 0.0007) (Figure 2C) or poor dif-
ferentiation (P = 0.01) (Table 1; Figure 2D).

Correlations of IncRNA ABO73614 with clinico-
pathological characteristics

To investigate the correlations between INcCRNA
ABO73614 expression and clinicopathological
factors in CRC patients, logistic regression
analysis was further performed. As presented
in Table 2, univariate logistic regression analy-
sis suggested that high expression of INCRNA
ABO73614 was associated with high grade (OR
= 8.39; P =0.002), lymphatic metastasis (OR =
3.36; P = 0.03), distant metastasis (OR =
19.64; P = 0.007) and poor differentiation (OR
= 18.40; P = 0.001) (Table 2). In the multivari-
ate logistic regression analysis, high expres-
sion of IncRNA AB0O73614 was independently
associated with higher possibilities of high
grade (OR = 26.08; P = 0.01), distant metasta-
sis (OR =91.14; P = 0.03) and poor differentia-
tion (OR = 28.15; P = 0.006) (Table 2).

Discussion

The critical roles of IncRNAs in CRC have been
reported by more and more studies [8, 10,
11, 24-29]. Previous studies have suggested
IncRNA ABO73614 is involved in ovarian cancer
and glioma, but its role in CRC is still unclear
[24, 22]. We thus carried out this study to eval-
uate its role in CRC patients. To our knowledge,
it's the first study on the roles of IncRNA
AB0O73614 in CRC patients. The findings of the
present study suggested that the relative
expression of IncRNA ABO73614 in the CRC
tumor tissues was significantly higher when
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of IncRNA ABO73614 could
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Figure 2. Difference in INcRNA ABO73614 expression between groups by clin-
icopathological characteristics. Higher expression of in IncRNA AB073614
in CRC patients with high grade (A), larger tumor size (> 5 cm) (B), distant

metastasis (C), and poor differentiation (D).

compared with the paired normal tissues (P <
0.0001). Besides, high expression of IncRNA
AB073614 was obviously associated with some
clinicopathological characteristics of CRC pati-
ents, such as high tumor grade (P = 0.003),
larger tumor size (> 5 cm) (P = 0.008), distant
metastasis (P = 0.0007), and poor differentia-
tion (P = 0.01). The findings above indicate that
IncRNA ABO73614 have an important role in
CRC and may participate in the carcinogenesis
and progression of CRC.

LncRNAs have been suggested to have impor-
tant roles in the carcinogenesis of malignant
diseases [13-15, 30]. Some published studies
have proven that abnormal expressions of
some IncRNAs are strongly associated with
CRC development and progression [31-35].
Therefore, the roles of IncRNAs in CRC are gain-
ing more and more attentions. Studies on CRC-
associated IncRNAs have helped us get a much
better understanding of the carcinogenesis of
CRC, which also provide some promising thera-
py targets for CRC [8, 36]. Previous study in
ovarian cancer showed that IncRNA ABO73614
was abnormally expressed in the tumor tissues
of ovarian cancer [21]. Another study also found
elevated expression of IncRNA AB0O73614 in
glioma tissues and cell lines [22]. Knockdown
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added the evidence for Inc-
RNA ABO73614 as a tumor
promoting factor in the path-
ogenesis of cancer. Those fin-
dings also suggest the poten-
tial of IncRNA ABO73614 as a
therapeutic target in the treatment of malig-
nant diseases. However, the roles of IncRNA
ABO073614 in other types of cancer have not
been studied, which needed to be explored in
future researches. In addition, Cheng et al. sug-
gested that IncRNA ABO73614 could promote
the tumorigenesis of ovarian cancer by target-
ing ERK1/2 and AKT-mediated signaling path-
way [21]. However, the molecular mechanism
underlying the roles of IncRNA AB073614 in
CRC has not been elucidated and further stud-
ies are needed to provide possible explana-
tions.

Previous study proved that the survival time
of ovarian cancer patients with high expres-
sion of IncRNA ABO73614 was obviously lower
than those patients with low expression (P =
0.0025), suggesting the significance of IncRNA
ABO73614 as an useful prognostic biomarker
in ovarian cancer [21]. Another study found that
high IncRNA ABO73614 expression level was
also an unfavorable prognostic factor in
patients with glioma [23]. Several IncRNAs
have been reported to be associated with the
prognosis of CRC patients, such as IncRNA
HOTAIR, IncRNA H19 and IncRNA Loc554202
[19, 25, 26, 31]. However, no study has been
performed to evaluate the role of IncRNA
ABO073614 as a prognostic biomarker for CRC

Int J Clin Exp Pathol 2017;10(5):5882-5888
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Table 2. Logistic regression analysis of the associations between IncRNA ABO73614 expression and
clinicopathological characteristics in CRC

Univariate Analysis

Multivariate Analysis

Variables

OR 95% Cl P value OR 95% Cl P value
Sex (Female vs Male) 1.26 0.42-3.80 0.68 0.87 0.13-5.98 0.89
Age (< 58 years) 1.09 0.36-3.29 0.87 0.61 0.07-5.16 0.65
Grade (IlI/IV vs I/11) 8.39 2.22-31.7 0.002 26.08 2.06-329.84 0.01
Tumor size (> 5 cm) 2.83 0.90-8.83 0.07 1.09 0.10-11.98 0.94
Lymphatic metastasis 3.36 1.06-10.59 0.03 0.68 0.07-6.28 0.73
Distant metastasis 19.64 2.29-168.48 0.007 91.14 1.27-6524.2 0.03
Poor differentiation 18.40 3.54-95.50 0.001 28.15 2.64-300.25 0.006
Vascular invasion 2.44 0.77-7.65 0.13 0.57 0.05-7.06 0.66

OR, odds ratio; 95% Cl, 95% confidence interval; CRC, colorectal cancer.

patients, which can be investigated in future
studies.

The present study didn’t find obvious correla-
tions of IncRNA ABO73614 level with tumor
size, lymphatic metastasis and vascular inva-
sion in the multivariate logistic regression anal-
ysis (Table 2). This might be attributed to the
relatively small sample size of recruited CRC
patients, which was a limitation in our study. In
addition, owing to the relatively small sample
size of recruited CRC patients, we didn’'t per-
form subgroup analysis by sites of CRC.
Therefore, future studies with larger sample
size of CRC patients are required to validate the
findings in our study.

The findings from the current study suggests
that IncRNA ABO73614 is highly expressed of in
the tumor tissues of CRC, and it is obviously
associated with clinicopathological character-
istics of CRC patients, which suggests that
IncRNA ABO73614 may participate in the carci-
nogenesis and progression of CRC and may be
a potential and novel therapeutic target for
CRC. However, more studies are still needed to
validate the role of IncRNA AB073614 in CRC,
and to explore the underlying molecular mecha-
nism. Some studies on the role of IncRNA
ABO73614 as a prognostic biomarker in CRC
patients are also needed.
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