Int J Clin Exp Pathol 2017;10(7):7528-7533
www.ijcep.com /ISSN:1936-2625/1JCEP0052929

Original Article
The diagnostic and prognostic value of
serum miR-206 in colorectal cancer

Xingcun Liut, Weiging Zheng?, Xindong Zhang®, Miaomiao Dong?, Guoping Sun*

1Department of Gastrointestinal Surgery, The First Affiliated Hospital of Anhui Medical University, Hefei, Anhui,
China; *Graduate School of Anhui Medical University, Hefei, Anhui, China; 3Department of Occupational and Envi-
ronmental Health, School of Public Health, Anhui Medical University, Hefei, Anhui, China

Received March 14, 2017; Accepted May 23, 2017; Epub July 1, 2017; Published July 15, 2017

Abstract: Circulating microRNAs (miRNAs) are emerging as promising biomarkers for colorectal cancer (CRC). In
this study, we sought to examine the diagnostic and prognostic role of serum miR-206 in CRC. A total of 73 CRC
cases and 45 healthy control subjects were enrolled in this study. Quantitative reverse transcription PCR (QRT-PCR)
was used to measure the relative serum miR-206 levels. Serum miR-206 levels were significantly decreased in
CRC patients than normal controls. In addition, serum miR-206 demonstrated good diagnostic performance for
discriminating CRC patients from healthy controls. miR-206 levels were increased in the blood samples of CRC
patients who received surgery treatment. Moreover, serum miR-206 expression was closely associated with TNM
stage and lymph node metastasis. CRC patients with low miR-206 level suffered more unfavorable overall survival
and disease free survival compared to those with high miR-206 level. Furthermore, serum miR-206 was confirmed
to be an independent prognostic indicator for CRC. In summary, serum miR-206 might be a promising biomarker for

the diagnosis and prognosis of CRC.
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Introduction

Colorectal cancer (CRC) is one of the most fre-
quent malignancy and has become a major
global health problem. It is the third leading
cause of cancer mortality in the USA and ranks
the fourth in China [1, 2]. Great progress has
been made for the treatment of CRC in the past
decades, and the 5-year postoperative survival
rate for early CRC patients was currently favor-
able. However, most of CRC patients were diag-
nosed at advanced stages, leading to adverse
clinical outcome [3, 4]. Therefore, identification
of novel and reliable biomarkers for early detec-
tion as well as prognosis prediction of CRC is
urgently required.

MicroRNAs (miRNAs) are a class of small (18-
25 nucleotides long) non-coding RNAs that act
as post-transcriptional regulators by binding to
the 3’-untranslated region (3'-UTR) of target
messenger RNA (mRNA), resulting in mRNA
degradation and/or translational repression [5,

6]. Numerous studies have showed that dys-
regulation of miRNAs play crucial roles in the
initiation and progression of various types of
cancers [7, 8]. More importantly, miRNAs can
be stably detected in blood, and some circulat-
ing miRNAs show great potential for the detec-
tion and prognosis prediction of CRC [9]. For
instance, serum levels of miR-21, miR-29a,
and miR-125b were significantly increased in
patients with early colorectal neoplasm, and
could effectively discriminated CRC patients
from healthy controls [10]. Similarly, a four-miR-
NA signature including miR-23a-3p, miR-27a-
3p, miR-142-5p and miR-376¢-3p could distin-
guish CRC patients from healthy subjects with
high accuracy. In addition, serum miR-23a-3p
and miR-376¢-3p levels seem closely correlat-
ed with the prognosis of CRC [11].

MiR-206, locates on chromosome 6p12.2, is
highly conserved in genomic organization and
sequence [12]. Accumulating evidence has
showed that miR-206 involved in the initiation
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Table 1. Correlation between miR-206 expression in serum with

different clinicopathological features in CRC

Materials and methods

Ethics statement

Patients Low miR-206 High miR-206 P

Factors
(n=73) (n=37) value All subjects provided written
Age 160 informed consent, and our stu-
<60 32 13(35.1%) 19(52.8%) dy was conducted with the
260 41 24 (64.9%) 17 (47.2%) approval of the First Affiliated
Gender 341 Hospital of Anhui Medical Uni-
Man 44 20 (54.1%) 24 (66.7%) versity. All serum samples were
Woman 29 17 (45.9%) 12 (33.3%) handled and made anonymous
Tumor type 640 according to the ethical and
Colon cancer 33 18(48.6%) 15 (41.7%) legal standards.
Rectal cancer 40 19 (51.4%) 21 (58.3%) Patient features and blood
TNM stage .001 sample collection
I 47 17 (45.9%) 30 (83.3%)
n 26 20 (54.1%) 6 (16.7%) In our study, a total of 73 stage
Tumor size (cm) 102 /11 CRC patients aged between
< 39 16 (43.2%) 23 (63.9%) 43 gnd 69 years were rec_rulted.
>4 34 21(56.8%) 13 (36.1%) Patients _were excluded if they
] ] had received chemotherapy or
Histological grade 121 radiotherapy prior to surgery.
Well or moderate 52 23 (62.2%) 29 (80.6%) Tumor stages were evaluated
Poor 21 14 (37.8%) 7(19.4%) according to the criteria of the
Lymph node metastasis .010 Union for International Cancer
Yes 35 12 (32.4%) 23 (63.9%) Control (UICC) Staging System.
No 38 25 (67.6%) 13 (36.1%) In addition, we enrolled 45
healthy individuals between 38
to 62 years old as controls.
12 - p<0.05 Detailed clinicopathological characteristics of
c | CRC patients were presented in Table 1. All
-% patients accepted routine follow-up. Overall
o o ; survival (0S) was defined as the time from the
% 0.8 asd date of surgery to the date of death from tumor
8 A relapse or last follow-up. Disease-free survival
E T (DFS) was defined as the time from the date of
E 0a 3 _+ surgery to the date of relapse or death from
.% ’ %. relapse or last follow-up.
& Paired blood samples were obtained from 73
0.0 | | CRC patients before and after their cancer
CRC patients Controls resection surgeries. Moreover, venous blood

Figure 1. MiR-206 expression was significantly de-
creased in CRC patients in comparison with healthy
controls.

and progression of CRC [13-15]. However, the
clinical significance of serum or plasma miR-
206 in CRC had not yet been explored. In the
current study, we aimed to evaluate the diag-
nostic and prognostic value of serum miR-206
in patients with CRC.
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was withdrawn from each healthy volunteer. All
blood samples were centrifuged at 3000 r/min
for 10 min within 30 min after collection.
Supernatants were stored at -80°C until further
use.

Total RNA isolation and real-time RT-PCR

Total RNA was isolated from serum samples
using a miRcute miRNA isolation kit (Tiangen
Biotech, Beijing, China). Reverse transcription
was performed using the TagMan MicroRNA
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Figure 2. Low miR-206 expression was frequently
associated with higher TNM stage and lymph node
metastasis.
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Figure 3. MiR-206 expression was significantly up-
regulated in CRC patients after surgery.

Reverse Transcription Kit (Applied Biosystems,
Foster City, CA, USA). Real-time PCR was con-
ducted using Maxima SYBR Green gPCR Kit
(Thermo Scientific, CA, USA), and carried out
on an ABI PRISM 7500 Sequence Detection
System (Applied Biosystems, Foster City, USA).
Each reaction was independently repeated in
triplicate. Relative expression levels of miR-206
were normalized to the reference gene RNUG
and calculated using the 2-22¢t method.

Statistical analysis

All statistical analyses were conducted us-
ing MedCalc 15.6.1 (MedCalc, Mariakerke,
Belgium). P value less than 0.05 was consid-
ered significant. The Mann-Whitney U test was
conducted to compare the difference in se-
rum miR-206 levels between two groups. The
Fisher’'s exact test was used to analyze the cor-
relation between clinical variables and serum
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miR-206 expression levels. Receiver-operating-
characteristic (ROC) curve and the area under
the curve (AUC) were used to determine the
diagnostic accuracy of serum miR-206. Ove-
rall and disease free survival curves were
constructed using the Kaplan-Meier method,
and differences were compared by log-rank
tests. Multivariate Cox proportional hazards
model was used to estimate risk ratios for
relapse and prognosis.

Results

Serum miR-206 was significantly decreased in
CRC patients and its diagnostic value

We detected miR-206 levels in 73 CRC pa-
tients and 45 healthy subjects using qRT-PCR.
The expression of serum miR-206 was greatly
down-regulated in CRC patients compared to
the healthy controls (P<0.05, Figure 1). In addi-
tion, serum mMiR-206 levels in patients with
stage Il patients (n=47) were higher than those
in patients with stage Il (n=26). Moreover, a
significant downregulation in serum miR-206
expression was observed in patients with lym-
ph node metastasis (n=38) when compared to
patients without metastasis (n=35) (both
P<0.05, Figure 2). Interestingly, the levels of
serum miR-206 in post-operative blood sam-
ples of CRC patients were dramatically elevat-
ed compared to those in paired pre-operative
samples (P<0.01, Figure 3).

Additionally, the results of ROC curve analysis
showed that AUC value for serum miR-206 was
0.846, and the specificity and sensitivity were
80.00% and 82.19%, respectively. These find-
ings suggested miR-206 might serve as serum
indicator for discriminating patients with CRC
from healthy controls (Figure 4).

Serum miR-206 correlated with clinical char-
acteristics in CRC patients

We divided all the 73 CRC patients into two
groups based on the median serum miR-206
level. The high expression group had 36 sub-
jects while the low expression group had 37
people. As shown in Table 1, serum miR-206
expression was found to be strongly associated
with TNM stage (P=0.001), and lymph node
metastasis (P=0.010). However, no correlation
was observed between serum miR-206 expres-
sion and age (P=0.160), gender (P=0.341),
tumor type (P=0.640), tumor size (P=0.102),
histological grade (P=0.121).
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Figure 4. Serum miR-206 yielded AUC values of
0.846 with 82.19% sensitivity and 80.00% specificity
in discriminating CRC patients from normal controls.
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Figure 5. A. CRC patients with low miR-206 expres-
sion (n=37) had worse overall survival than those
with high miR-206 expression (n=36). B. CRC pa-
tients with low miR-206 expression (n=37) had worse
disease free survival than those with high miR-206
expression (n=306).
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Association between serum miR-206 expres-
sion and survival in CRC patients

The Kaplan-Meier analysis revealed that pa-
tients in high serum miR-206 expression group
had longer overall survival (P=0.022, Figure
5A) and disease free survival (P=0.013, Figure
5B) than those in low expression group.

Serum miR-206 was an independent prognos-
tic factor for CRC patients

Multivariate Cox proportional hazard regres-
sion model was performed and demonstrated
that serum miR-206 expression (0S: RR=1.75,
95% Cl=1.14-2.45, P=0.034; DFS: RR=1.94,
95% Cl=1.20-2.73, P=0.027), lymph node
metastasis (0S: RR=2.54, 95% Cl=1.32-3.91,
P=0.021; DFS: RR=2.96, 95% CI=1.44-4.78,
P=0.014) and TNM stage (0S: RR=3.62, 95%
Cl=1.63-5.82, P=0.008; DFS: RR=4.15, 95%
Cl=1.81-6.54, P=0.003) were independent pre-
dictors for CRC patients (Table 2).

Discussion

Previous reports have revealed that miR-206
played a tumor suppressive role in CRC. For
instance, Wang et al showed that over-expres-
sion of miR-206 repressed CRC cell prolifera-
tion, migration and induced apoptosis [13].
Moreover, Ren et al found that forced miR-206
expression greatly inhibited CRC cell invasion
and promoted apoptosis by directly targeting
FMNL2 [14]. In addition, Sun and colleagues
demonstrated that miR-206 level was markedly
lower in CRC tissues in comparison with adja-
cent normal controls. Down-regulation of miR-
206 was closely associated with more unfavor-
able disease characteristics and shorter overall
survival [15]. In the present study, we demon-
strated that serum miR-206 levels were remark-
ably lower in CRC patients and showed good
diagnostic performance for discriminating CRC
patients from controls. Also, serum miR-206
levels were elevated in those patients who
received surgery. Subsequently, a positive as-
sociation was found between decreased serum
miR-206 expression and worse clinical out-
come as well as unfavorable OS/DFS. Fur-
thermore, multivariate analysis confirmed that
serum miR-206 was an independent prognos-
tic predictor for CRC. Therefore, these data pro-
vided strong evidence that miR-206 might po-
tentially function as a tumor suppressor in CRC.
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Table 2. Multivariate analysis of parameters associated with overall
survival and disease free survival of CRC patients
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Besides CRC, miR-206 was also found to exhib-
it tumor suppressive properties in some other
tumor types. For instance, down-regulation of
miR-206 in breast cancer tissues was correlat-
ed with larger tumor size and advanced clinical
stage. Additionally, enforced miR-206 expres-
sion suppressed cancer cell growth, prolifera-
tion and colony formation in vitro by targeting
cyclinD2 [186]. In gastric cancer, enhanced miR-
206 expression restrained cell growth and
metastasis. Moreover, gastric cancer patients
with lower miR-206 expression suffered poorer
prognosis [17, 18]. Zhang et al showed that
miR-206 expression was significantly reduced
in both osteosarcoma tissues and serum. In
addition, down-regulation of miR-206 was posi-
tively associated with worse clinical outcome
and poorer survival [19]. In hepatocellular car-
cinoma, miR-206 expression was greatly under-
expressed in cancer tissues compared with
paracancerous normal tissues. Moreover, low
miR-206 expression was associated with poor
tumor differentiation, multiple tumor nodes,
lymph node metastasis, and advanced TNM
stage [20]. In non-small cell lung cancer, Zhang
and colleagues demonstrated that miR-206
was decreased in cancer tissues compared
with adjacent normal tissues. Furthermore,
increased miR-206 expression significantly
suppressed cancer cell proliferation, migration
and invasion via targeting SOX9 [21]. In glio-
blastoma, enforced miR-206 level remarkably
restrained cancer cell proliferation in vitro and
inhibited tumorigenicity in vivo through regulat-
ing BCL-2 [22]. All these results consisted with
our findings, and suggested that miR-206 acted
as a tumor suppressor. It should be noted that
the present work lacked a larger cohort of CRC
cases, and our results needs further validation
in future analysis.

In conclusion, the current study provided com-
pelling evidence that serum miR-206 had great
potential to be used as diagnostic and prognos-
tic biomarker for CRC.
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