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MicroRNA-124 alone might represent an indicator
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Abstract
Background: Previous studies have demonstrated that microRNAs (miRNAs) played a crucial role in
various diseases, including cancers. The aim of the study was to evaluate the clinical signi�cance of miR-
124 in patients with cholangiocarcinoma (CCA).

Methods: The expression pattern of miR-124 was detected in CCA tissues using quantitative reserve
transcription polymerase chain reaction (qRT-PCR). The correlation of miR-124 expression with
clinicopathological features and overall survival of patients were explored using chi-square test, Kaplan-
Meier methods and Cox regression analyses.

Results: The miR-124 expression level was strong down-regulated in CCA tissues compared with normal
para-cancerous tissues (P<0.001). Moreover, aberrant miR-124 expression was signi�cantly associated
with differentiation (P=0.045) and lymph node metastasis (P=0.040). In addition, Kaplan-Meier method
and log-rank test revealed that patients with low miR-124 expression has a poorer overall survival
compared with those with high miR-124 expression (P=0.002). Furthermore, multivariate analysis
con�rmed that miR-124 expression (P=0.006; HR=2.006; 95%CI: 1.224-3.289) was an independent
prognostic indicator in CCA.

Conclusions: Collectively, our results de�ned miR-124 expression plays important roles in CCA patients.
MiR-124 expression might used as a valuable prognostic biomarker for patients with CCA.

Background
Cholangiocarcinoma (CCA) is a devastating malignancy derived from bile duct epithelial cells, and the
mortality associated with CCA is currently increasing worldwide [1]. According to the statistics, the
incidence of CCA changes widely among different geographic regions; the highest number of cases
occurs in southeast Asia while the lowest number occurs in Australia [2]. Anatomically, CCA is
categorized as intrahepatic cholangiocarcinomas (IHCCs) and extrahepatic cholangiocarcinoma
(EHCCs), the latter being further divided into perihilar CCAs and distal CCAs [3]. CCA is di�cult to
diagnosis in early-stage due to its lack of early symptoms [4], and it is featured by high frequency of
recurrence and metastasis. What’s more, there is no effective chemoprevention or treatment, leading to an
unfavorable prognosis [5].

MicroRNAs (miRNAs) are a type of endogenous coding small molecular RNAs with 18–25 nucleotides in
length that could negatively control the translational inhibition of target mRNAs through base-pairing with
their 3’-untranslated region (3’-UTR) [6, 7]. MicroRNAs are known to play an important role in diverse
biological processes, such as apoptosis, cell proliferation, and differentiation [8], which displays their
functionality in carcinogenesis as tumor suppressor genes or oncogenes [9–11].

miR-124 is one of the cancer-related miRNAs. It is a brain-enriched miRNA and was �rst discovered to be
involved in stem cell regulation and neuro-development [12, 13]. Previous studies indicated that miR-124
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is down-regulated in various cancers. For example, in colorectal cancer, miR-124 is strongly decreased,
and promotes apoptosis of colorectal cells [14]. In addition, Li et al. revealed that miR-124 is reduced and
negatively related to lymph node metastasis in breast cancer [15]. The above studies indicated miR-124
play a crucial role in tumorigenesis and progression. However, the clinical signi�cance of miR-124
remains unknown in CCA.

In the present study, we measured the relative expression level of miR-124 in CCA tissues via qRT-PCR,
and analyzed the relationship of miR-124 level with clinicopathological features. We also explored the
prognostic performance of miR-124 in CCA.

Methods
Patients and tissues samples

The use of tissues for this study has been approved by the Ethics Committee of the PLA Rocket Force
Characteristic Medical Center. At the time of initial diagnosis, all patients had provided consent in the
sense that their tumor samples could be used for investigation purposes. Written informed consents were
received from all participants involved in the study.

In total, 119 frozen cancerous samples from CCA patients undergoing surgery from at our department
were collected in this study. In addition, 119 matched para-cancerous samples were collected. All the
specimens were diagnosed by two pathologists separately. None of the patients recruited in this study
had undergone preoperative chemotherapy or radiotherapy. The clinical features of the patients, including
age, gender, tumor size, location, distant metastasis, differentiation, TNM stage, and lymph node
metastasis were listed in Table 1. The overall survival time was computed as the time from the date of
�rst pathologic diagnosis to the date of death or last follow-up.

RNA extraction and quantitative reserve transcription polymerase chain reaction (qRT-PCR)

Total RNA from fresh tissues was isolated using the mirVana miRNA Isolation kit (Ambion, Austin, TX,
USA) according to the manufacturer’s instructions. Single-stranded cDNA for microRNA analysis was also
synthesized by RT using the TaqMan MicroRNA Reverse Transcription Kit (Applied Biosystems, Foster
City, CA, USA) according to the manufacturer’s instructions. qRT-PCR method was used to assess the
expression levels of miR-124 with  TaqMan miRNA assay kit (Applied Biosystems, Foster, CA, USA) on a
7500 Fast Real-time PCR System (Applied Biosystems, California, USA). U6 RNA was used as an
endogenous reference for normalizing the expression levels of miR-124. The threshold cycle (Ct) was
de�ned as the fractional cycle number at which the �uorescence passed the �xed threshold. Each sample
was measured in triplicate, and the relative amount of miR-124 to U6 was calculated using the 2-△△CT

method.

Statistical analysis
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All statistical analyses were preformed with the SPSS 18.0 software (SPSS Inc., Chicago, IL, USA) and
graphs were generated via GraphPad Prism 5.0 (GraphPad Software Inc., USA). Data are shown as the
mean ± standard deviation (SD). The Independent Student t test was used to compare the differences
between groups. The relationship of miR-124 expression with clinicopathological factors was analyzed
using Chi-square test. Patients survival and their differences were determined by the Kaplan-Meier
method and log-rank test. A Cox’s regression model was used for univariate and multivariate analysis.
P<0.05 was considered to indicated a statistically signi�cant result.

Results
Aberrant expression of miR-124 in CCA tissues

Firstly, we compared the miR-124 expression in 119 CCA tissues and  para-cancerous tissues with qRT-
PCR assay. As indicated in Figure 1, the miR-124 level was signi�cantly lower in CCA tissues than para-
cancerous samples (P<0.001), suggesting that expression of miR-124 was down-regulated in CCA
tissues.

Association of miR-124 expression with clinicopathological characteristics in CCA

The correlation between miR-124 expression and clinicopathological parameters was examined in 119
cases (Table 2). Based on the median value (1.48) of miR-124 expression, all patients were divided into
two groups as followings: low miR-124 expression group (n=63) and high miR-124 expression group
(n=56). Among the parameters listed, a signi�cant correlation was observed between low miR-124
expression and differentiation (P=0.045), lymph node metastasis (P=0.040). However, there were no
relationships between miR-124 expression and other clinicopathological factors, including age, gender,
tumor size, location, distant metastasis and TNM stage (all P>0.05)(Figure 2).

Relationship between miR-124 expression and overall survival

Next, we analyzed the correlation of miR-124 expression with patients clinical outcome. Kaplan-Meier
analysis showed that miR-124 expression was signi�cantly associated with poor overall survival in CCA
patients. According to log-rank test, the overall survival rate of patients with low miR-124 expression was
lower than that of patients with high miR-124 expression (P=0.001).

In univariate Cox regression analysis, miR-124 expression (P=0.003, HR=2.107, 95%CI: 1.287-3.448) was
a prognostic factor for cancer mortality in CCA. Additionally, lymph node metastasis (P=0.001, HR=2.269,
95%CI: 1.416-3.638) was also signi�cantly related to overall survival. In a multivariate analysis, miR-124
expression was an unfavorable independent prognostic indicator in patients with CCA (P=0.006,
HR=2.006, 95%CI: 1.224-3.289).

Discussion
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CCA is the most common primary hepatic malignancy worldwide. Despite tremendous improvements in
developing multimodal treatments, the clinical outcome of CCA patients remains unfavorable. Thus, it is
of great signi�cance to identify powerful prognostic indicator for CCA.

The discovery that non-coding components of the genome, including miRNAs, can conduct to the
pathogenesis of cancer has led researchers to contemplate using these molecules to guide clinical
strategies custom [16]. So far, a large number of studies suggest that miRNAs play a key role in tumor
development. Increasing evidence suggest that deregulated expression of miRNAs participates in the
initiation of CCA progression, where they act as either suppressors or promoters at the post-
transcriptional regulation stage. For instance, Yang et al. reported that miR-144 was signi�cantly down-
regulated in CCA tissues and might be a tumor suppressor of CCA cell proliferation and invasion through
targeting LIS1 [17]. Zhang et al. showed that miR-26a was increased in human CCA tissues and cell lines
and overexpression of miR-26a increased proliferation of CCA cells and colony formation in vitro [18].
Wang et al. revealed that miR-138 was underexpressed in CCA tissues, and downregulation of miR-138
promoted the proliferation, migration and invasion of CCA cells [19]. Liu et al. con�rmed that over-
expression of miR-21 signi�cantly promoted cell migration, invasion, and xenografts growth [20].

Previous research con�rmed that miR-124 was dysregulated in various cancers, and aberrant miR-124
expression was involved in the prognosis of tumors. For example, Dong et al. showed that miR-124 had
lower expression in breast cancer specimens and low miR-124 expression was a signi�cant independent
predictor of poor survival in breast cancer [21]. Gilje et al. showed that miR-124 is a potential new
biomarker for prediction of neurological prognosis following cardiac arrest [22]. Han et al. demonstrated
that miR-124 had a low expression in osteosarcoma tissues and low miR-124 expression was an
unfavorable prognostic factor for overall survival [23]. Zhang et al. proved that miR-124 expression level
was signi�cantly decreased in lung cancer tissues and miR-124 was an independent prognostic factor for
overall survival in lung cancer [24]. However, to our knowledge, the clinical signi�cance of miR-124 in CCA
has not been reported. Therefore, we investigated the feasibility of miR-124 as a new potential biomarker
of prognosis for CCA.

In the present study, our data showed that miR-124 expression was signi�cantly decreased in CCA tissues
in comparisons with normal para-cancerous tissues. The relationship between miR-124 expression and
various clinicopathological characteristics of CCA patients was investigated. The results indicated that
abnormal miR-124 expression was dramatically correlated with differentiation and lymph node
metastasis. It demonstrated that miR-124 might be involved in tumor metastasis and progression of CCA.
Furthermore, the overall survival rate of low miR-124 group was signi�cantly shorter than that of high
miR-124 expression group. Finally, in a multivariate Cox model, we found that miR-124 expression was an
independent poor prognostic indicator for overall survival of CCA patients. Our results were in line with
previous studies. For example, Tian et al. showed that miR-124 was reduced in CCA tissues and
negatively related to lymph node involvement and distant metastasis [25].

Conclusion
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In conclusion, our results showed that miR-124 expression was remarkably reduced in CCA tissues. The
expression of miR-124 was closely associated with the progression of CCA patients. More importantly,
the down-regulation of miR-124 is an independent poor indicator of prognosis in CCA patients. We
believed that it is just the beginning of a long and still unexplored avenue of a highly promising
investigation of miR-124. A more in-depth and larger-scale study remains to identify the role of miR-124 in
CCA.
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Table 1. The relationship between miR-124 expression and clinicopathological features
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Features Cases (n=119) MiR-124 expression χ2 P-value

Low (n=63) High (n=56)

Age (years)          

<68 58 26 32 2.990 0.084

≥68 61 37 24    

Gender          

Male 73 43 30 2.695 0.101

Female 46 20 26    

Tumor size (cm)          

<5 63 33 32 0.271 0.603

≥5 54 30 24    

Location          

Intrahepatic 24 14 10 0.351 0.554

Extrahepatic 95 49 46    

Distant metastasis          

Negative 88 42 46 3.686 0.055

Positive 31 21 10    

Differentiation          

Well-moderate 76 35 41 4.006 0.045

Poor 43 28 15    

TNM stage          

- 61 28 33 2.489 0.115

- 58 35 23    

Lymph node metastasis          

Absent 69 31 38 4.233 0.040

Present 50 32 18    

 

Table 2. The univariate and multivariate analyses of clinical factors for overall survival of CCA
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Factors Univariate analysis Multivariate analysis

HR (95%CI) P-value HR (95%CI) P-value

MiR-124 expression 2.107 (1.287-3.448) 0.003 2.006 (1.224-3.289) 0.006

Age 0.901 (0.565-1.438) 0.663 - -

Gender 1.504 (0.924-2.448) 0.100 - -

Tumor size (cm) 1.353 (0.848-2.160) 0.204 - -

Location 0.814 (0.466-1.422) 0.470 - -

Distant metastasis 1.397 (0.839-2.327) 0.199 - -

Differentiation 1.153 (0.711-1.870) 0.563 - -

TNM stage 1.446 (0.905-2.310) 0.122 - -

Lymph node metastasis 2.269 (1.416-3.638) 0.001 2.175 (1.354-3.492) 0.001

Figures
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Figure 1

The relative expression of miR-124 was examined in CCA tissues via qRT-PCR assay. Results showed that
miR-124 level was signi�cantly lower in CCA tissues compared with normal para-carcinoma tissues
(P<0.001).



Page 12/12

Figure 2

Kaplan-meier analysis of the impact of miR-124 expression on overall survival. Patients with low miR-124
expression had a shorter overall survival rate than those with high miR-124 expression (P=0.002).


