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Background: Colorectal cancer (CRC) mainly refers to colon and rectum cancer, which is the most common gastrointestinal
malignant tumor. MicroRNAs (miRNAs) in tumors participate in multiple processes of malignancy development,
including cell differentiation, proliferation, invasion, and metastasis. In this study we explored the relationship
of miR-1260b abnormal expression with clinical pathological features in CRC patients.

Material/Methods: The expression of miR-1260b was detected by real-time quantitative polymerase chain reaction (real-time PCR)
in 120 cases of CRC tissues. The correlation of miR-1260b expression with the clinicopathologic features of CRC
was analyzed by SPSS 21.0 statistical software. The Kaplan-Meier method was used for survival analysis. Cox
regression analyses were conducted to determine whether miR-1260b was an independent predictor of sur-
vival for CRC patients.

Results: The miR-1260b expression in CRC was significantly higher than the expression levels in the corresponding pa-
ra-carcinoma tissues (P<0.001). According to the expression levels of miR-1260b, 120 cases of CRC patients
were classified into either the miR-1260b high expression group or the miR-1260b low expression group. The
high expression levels of miR-1260b in CRC patients was associated with lymph node metastasis (P<0.05) and
venous invasion (P<0.001). However, the high miR-1260b expression had no significant correlation with other
clinical parameters (P>0.05). The high miR-1260b expression patients survived for shorter times than those CRC
patients with low miR-1260b expression (P<0.05). Multivariate analysis revealed that high miR-1260b means
poor prognosis of patients with CRC.

Conclusions: The high expression level of miR-1260b is an independent prognostic biomarker that indicates a worse prog-
nosis for patients with CRC.
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Background downstream tumor-associated genes. Thus, miRNAs in tu-

mors participate in multiple processes of malignancy devel-
Colorectal cancer (CRC) mainly refers to colon and rectum can- opment, including cell differentiation, proliferation, invasion,
cer, which is the most common gastrointestinal malignant tu- and metastasis [9,10]. By reviewing the relevant literature, we
mor. The incidence and mortality rates of CRC are next only  found that miR-1260b is abnormally expressed in multiple tu-
to those of gastric cancer, esophageal cancer, and primary liv- mors, indicating that it may be a carcinogenic or tumor-sup-
er cancer, which are all cancers that afflict the digestive sys- pressive miRNA. At present, the expression of miR-1260b in
tem [1]. CRC patients at stage I-ll and stage Ill have a bet- CRC is unclear. In the present study we investigated the ex-

ter prognosis and five-year survival rate is 60-80%. However, pression levels of miR-1260b in CRC tissues and para-carci-
prognosis of advanced CRC and postoperative recurrence of ~ noma tissues by real-time quantitative polymerase chain re-
CRC is poor [2]. A large number of molecules and complicat- action (real-time PCR). We also explored the relationship of
ed signaling pathway regulations are involved in the occur- miR-1260b abnormal expression with clinical pathological fea-
rence and development of CRC, among which are oncogene tures in CRC patients.

activation, tumor suppressor gene inactivation, and epigene-

tic modifications [3]. Currently, research effort is being made

to elucidate CRC pathogenesis, and there is an interest in fur- ~ Material and Methods

ther exploring the molecular dynamics and to target the mo-

lecular abnormalities in CRC. Patients and samples

MicroRNAs (miRNAs) are small RNAs (19-24 nucleotides in CRC tissues and adjacent tissues were obtained from 120
length) encoded by endogenous genes. miRNAs complementa- patients who had undergone complete surgical resection at
rily bind to the 3’ untranslated regions (UTRs) of target genes the First Hospital of Lanzhou University from January 2009 to
to form the RNA-induced silencing complex (RISC), which re- October 2010. All patients were confirmed for CRC by pathol-
sults in the degradation of mRNA and inhibits the expression ogy, and they did not receive chemotherapy, radiotherapy, or
of target genes by translation or other regulatory mecha- immunotherapy before surgery. According to the TNM stag-
nisms [4,5]. miRNAs can participate in many biological activ- ing system developed by the American Joint Committee on
ities, including cell division, hormone secretion, and cancer Cancer (AJCC)/Union for International Cancer Control (UICC),
development and progression [6]. More than 1000 kinds of  clinical staging for patients was performed. Specifically, 34

human miRNA have been identified, and over 50% of the miR- cases were in the | stage, 55 cases were in the Il stage, and
NA genes are located at susceptibility loci of tumor-associat- 31 cases were in the Ill stage. In this study, all patients with
ed chromosomes [7,8]. Compared with normal tissues, miRNA complete clinicopathological data signed an informed con-
expression in tumor tissues is often significantly up-regulat- sent form. This investigation was approved by the in-house
ed or down-regulated. Such expression patterns act similar- Medical Ethics Committee of the First Hospital of Lanzhou

ly to oncogenes or tumor suppressor genes by regulating the University.
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Figure 1. Expression level of miR-1260b in colorectal cancer and Figure 2. Expression level of miR-1260b in colorectal cancer
normal tissues. tissues with and without lymph node metastasis.
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Table 1. Correlation between miR-1260b expression and clinicopathological factors of colorectal cancer.
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Real-time PCR

CRC tissues and adjacent tissues were extracted for miR-1260b.
Trizol (Invitrogen, CA) was used to extract the total RNA and
was conducted as per the manufacturer’s instructions. Total
RNA isolated from patient samples were eluted in 50 pL di-
ethyl pyrocarbonate (DEPC) water and stored at —80°C until
use. The total RNA concentration was measured by ultraviolet
spectrophotometry. Reverse transcription was carried out using
reverse transcription kits (RR037A, TaKaRa Company, Japan)
with 0.5 pg RNA, totaling to a final volume of 20 pL. Other re-
agents included: 5 pL 5xPrimeScript Buffer, 1 pL PrimeScript
RT Enzyme Mix | (Haoqin Biotechnology, Shanghai, China), 2 uL
stem-loop RT primer, and DEPC water. Reverse transcription
reactions were as follows: 42°C for 15 min, 85°C for 5 s, and

4°C for 15 min, and then the reactions were stored at —80°C
until further use for real-time PCR.

Real-time PCR reagents included: 10 pL Real-time PCR Master
Mix, 1 pL upstream primer, 1 pL downstream primer, 2 plL
cDNA, and DEPC water to bring to a total volume of 20 pL.
Real-time PCR was performed using the 7300 Real-Time PCR
System (Applied Biosystems) under the following conditions:
95°C for 10 min and 40 cycles of 95°C for 15 s and 60°C for 1
min. Real-time PCR of patient samples were repeated 3 times.
The expression levels of miR-1260b was calculated by the com-
parative cycle threshold (Ct) method, and U6 small nuclear RNA
was used as an internal reference. The relative expression of
miR-1260b to U6 was determined using the equation 2724,
where AACt=Ct —Ct,, [11].

miR-1260b
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Figure 3. Kaplan-Meier survival curves of patients with colorectal cancer based on miR-1260b expression. (A) Disease-free survival of
patients with colorectal cancer. (B) Overall survival of patients with colorectal cancer. (C) Disease-free survival of patients
with lymph node metastases. (D) Overall survival of patients with lymph node metastases.

Statistical methods

We compared the miR-1260b expression in CRC cancer tis-
sues with miR-1260b expression in para-carcinoma tissues or
lymph node by paired t-test or Mann-Whitney test. Patients
were divided into the miR-1260b low expression group and
miR-1260b high expression group based on boundary values
(median 2724 values). The chi-square test was used for miR-
1260b expression and clinicopathological parameters. The
Kaplan-Meier method was used for survival analysis, and the
log-rank test was used to compare patient survival between
the 2 miR-1260b expression groups. To further analyze the
survival data, the Cox proportional hazards model was used
for joint effect analysis of each covariate. The overall survival

(OS) of CRC patients was considered as the primary outcome,
and disease-free survival (DFS) was defined as the second-
ary outcome. Multivariate analysis was conducted using the
Cox proportional hazards regression model. SPSS 21.0 statis-
tical software (SPSS, Chicago, IL) was used for statistical anal-
ysis. P value of <0.05 was regarded as statistically significant.

Results

miR-1260b and CRC

Of all patients, 67 were male and 53 were female. The age range
was 37-78 years old (average 53.6+10.2 years old). Among the
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Table 2. Univariate analysis of clinicopathological factors for overall survival of colorectal cancer patients.

Variable Cases

Age (yr)

HR 95%ClI
0.604-1.571

P value

120 patients in this study, there were 58 cases of colon can-
cer and 62 cases of rectal cancer. The miR-1260b expression
in CRC was significantly higher than the expression levels in
the corresponding para-carcinoma tissues (P<0.001, Figure 1).
To explore the relationship of miR-1260b expression level with
lymph node status, the expression level of miR-1260b in pa-
tients with different lymph node status was analyzed. Compared
with patients without lymph node metastasis, the miR-1260b
expression levels increased significantly in CRC tissues with
lymph node metastasis (P<0.001) (Figure 2).

Expression of miR-1260b and clinicopathological features
of CRC

According to the expression levels of miR-1260b (224 medi-
an value as the cut-off value), 120 cases of CRC patients were
classified into either the miR-1260b high expression group or
the miR-1260b low expression group. Specifically, 67 patients
with CRC were in the high expression group, and the other 53
were in the low expression group. We analyzed the relation-
ship between clinicopathological features of CRC patients and
miR-1260b expression (Table 1). The high expression levels of
miR-1260b in CRC patients was associated with lymph node
metastasis (P<0.05) and venous invasion (P<0.001). However,
the high miR-1260b expression had no significant correla-
tion with other clinical parameters, including age, sex, tumor
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Table 3. Multivariate analysis of clinicopathological factors for overall survival of colorectal cancer patients.

Variable Cases

Venous invasion

HR 95%ClI
0.630-2.011

P value

size, degree of differentiation, depth of invasion, or tumor lo-
cation (P>0.05).

miR-1260b expression and CRC patient prognosis

In order to analyze the relationship of miR-1260b expression
levels between and prognosis of patient with CRCs, we plot-
ted the survival curves (DFS and OS) of all patients by Kaplan-
Meier method. The results suggested that the CRC patients
with high miR-1260b expression levels had significantly short-
er survival rates than low miR-1260b expression patients.
(Figure 3). Univariate analysis showed that venous invasion
(P<0.05), depth of invasion (P<0.001), lymph node metasta-
sis (P<0.001), and high miR-1260b expression levels (P=0.003)
were significantly correlated with OS (Table 2). Multivariate
analysis using the Cox regression model suggested that high
miR-1260b expression was an independent indicator of poor
patient prognosis (Table 3).

Discussion

At present there are few reports about miR-1260b and there
is no published research on the correlation between CRC and
miR-1260b. Earlier studies showed that miR-1260b was ab-
normally and highly expressed in human peripheral blood den-
dritic cells, which suggests it may play an important role in the
immune response of dendritic cells [12]. Stoecklin et al. report-
ed that miR-1260b may be associated with gum disease [13].
In addition, miR-1260b is a molecular marker with high sen-
sitivity and specificity. Hirata et al. [14] determined that miR-
1260b was highly expressed in renal cell carcinoma; they found
that miR-1260b promoted renal cancer cell proliferation and
invasion in renal cell carcinoma cells and genistein inhibited

Wnt-signaling by regulating miR-1260b expression in renal
cancer cells. Another study reported that genistein exerts its
anti-tumor effect via downregulation of miR-1260b, which tar-
get sRRP1 and Smad4 genes in prostate cancer cells4[15]. The
expression level of miR-1260b in non-small cell lung cancer
tissues was higher than that of adjacent tissues, which might
be related to the development of non-small cell lung cancer
[16]. Therefore, miR-1260b may be involved in a variety of cel-
lular activities, which provides a new way of thinking and di-
rection for the study of CRC.

The existing research shows many miRNAs promote or in-
hibit the development of CRC through a variety of ways, and
that miRNAs have phase specificity during tumor develop-
ment [17,18]. Particularly, the same tumor has different miRNA
expression profiles in different stages of development [19,20].
In a recent study, miRNAs were routinely monitored to predict
onset of metastasis in breast cancer. Madhavan et al. identi-
fied panels of miRNAs, which include the metastasis-promot-
ing miRNAs family, as well as oncogenic and tumor-suppressive
miRNAs, which can serve as prognostic markers for malignant
breast tumors. These studies provide us with a new way ex-
plore the panel of multiple miRNAs as prognostic factor of
CRC[21]. In our study, we discovered that the expression lev-
els of miR-1260b increased in CRC tissues compared with pa-
ra-carcinoma tissues, and the miR-1260b expression was also
up-regulated in CRC tissues with positive lymph nodes. We
also evaluated the relationship between the expression level
of miR-1260b and clinicopathological features of patients with
CRC. The results showed that high miR-1260b expression was
closely related with lymph node metastasis and venous inva-
sion, which means that miR-1260b promotes the early-stage
metastasis of CRC. In addition, we plotted the curves of DFS
and OS using the Kaplan-Meier method, showing that higher
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expression level of miR-1260b was closely related with poor
DFS and 0S, suggesting that miR-1260b may be a poor mark-
er for prognosis of patients with CRC. Moreover, we used Cox
regression analysis to evaluate some clinical and pathologi-
cal factors. The final results suggest that high miR-1260b ex-
pression is an independent indicator of poor patient prognosis.

Conclusions

The high expression of miR-1260b suggests poor prognosis in
patients with CRC. The results from this study conclude that
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miR-1260b may be an important molecular marker for the prog-
nosis of CRC. However, more rigorous clinical and basic stud-
ies are needed to confirm the present results.
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