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Background: To explore the value of serum miR-139-3p expression level in predicting postoperative survival of colon cancer
patients.
Methods: We selected 158 cases enrolled in our hospital from January 2017 to December 2019. Using real-time fluorescence
quantitative PCR, the expression extents of serum miR-139-3p among patients suffering from colon cancer were detected. The
enrollment of patients was performed in the high or low miR-139-3p group on the basis of the cutoff value determined by ROC curve
analysis. The risk elements influencing the postoperative survival of colon cancer patients were analyzed by the Kaplan–Meier
approach and univariate and multivariate Cox regression models.
Results: Compared with control group, significantly lower expression level of serum miR-139-3p was shown in colon cancer group (P <
0.05). Its low expression of miR-139-3p was associated with TNM stage, degree of differentiation, tumor sizes, lymph node metastasis
and vascular infiltration in patients with colon cancer (all P < 0.05), which was also significantly associated with short survival time of
colon cancer patients (P < 0.05). Multivariate Cox regression model analysis displayed that TNM phase, lymph node metastasis and miR-
139-3p <2.17 were independent risk elements affecting postoperative survival (P < 0.05).
Conclusion: The low expression level of miR-139-3p is related to the short survival time of colon cancer patients, and it is expected
to be used as a biological indicator to predict the postoperative survival of colon cancer.
Keywords: colon cancer, miR-139-3p, prognostic evaluation

Introduction
Colon cancer is the most common malignant tumor of the digestive system, causing about 700,000 deaths each year,
accounting for about 10% of all cancers diagnosed globally.1,2 However, because the primary site of tumor is not clear,
the patient’s symptoms are not obvious, and the prognosis of colon cancer is still unsatisfactory. Since early diagnosis of
colon cancer is difficult, finding a reliable biomarker is crucial for the early diagnosis and prognostic evaluation. In recent
years, a large number of studies have shown that microRNA (miRNA) plays a predominant role in the occurrence and
development of cancer, and it participates in various cell physiological activities.3–6 miRNA is also considered as
a candidate biomarker for cancer. Recent studies have found that miR-139-3p is abnormally expressed in gastrointestinal
tumors and is involved in the pathogenesis of gastrointestinal tumors.7,8 There are few reports on the relationship
between the expression level of miR-139-3p and the prognosis of colon cancer. In this study, the serum miR-139-3p
expression level in patients with colon cancer was detected, and the relationship between its expression and postoperative
survival of colon cancer patients was analyzed, in order to provide a reference for evaluating the prognosis of colon
cancer and targeted therapy.
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Materials and Methods
Research Objects
A total of 158 colon cancer patients admitted to our hospital from January 2017 to December 2019 were selected,
including 87 males and 71 females, aged 31–77 (55.62±8.73) years old. Inclusion criteria: 1) Those who were diagnosed
with colon cancer by pathological examination and all underwent elective radical resection of colon cancer; 2) Those
who have not received anti-cancer treatment before operation. Exclusion criteria: 1) Those who cannot complete radical
resection; 2) Patients with other malignant tumors. One hundred and fifty-eight cases of colon cancer were classified into
52 cases from stage I to II, 106 cases from stage III according to TNM stage; there were 55 cases of well-differentiated
cancer and 103 cases of poorly differentiated cancer. Another 60 cases undergoing physical examination were enrolled as
controls including 37 males and 23 females, with an average of (48.73±8.95) years. This study used TNM pathological
staging, which is the most commonly used clinical staging method.

Research Methods
We use prospective research methods to follow up on 164 patients with colon cancer. The start time of follow-up is the
first day after the radical resection of colon cancer. The patients are investigated by telephone or outpatient service, and
the deadline is December 31, 2020. Record the overall survival (OS) and progression-free survival (PFS) of the patients.
In this study, chemiluminescence assay was used to determine CEA level using Roche electrochemiluminescence
immunoanalyzer and supporting kit. Positive criteria: CEA > 5 ng/mL was positive.

miR-139-3p Detection
MiR-139-3p primer design: Upstream: 5′-GCTAATCTGATGACTAGTCG-3′, downstream: 5′-AGCATTCAT
GCGTATGCG-3′. All patients took 5 mL of fasting venous blood and performed real-time fluorescent quantitative
polymerase chain reaction (RT-PCR) on the ABI 7500 fluorescent quantitative PCR instrument (ABI Company, USA).
Using U6 as internal reference. The systems and conditions for both reverse transcription reaction and amplification
reaction were based on previous literature reported before.9

Statistical Methods
The statistical analyses were conducted through SPSS20.0 software. x±S was employed to represent the measurement
data exhibiting a normal distribution. Comparisons between groups were analyzed with the independent sample T-test.
Enumeration data between groups was compared with the χ2 test. Single-factor survival analysis and multivariate survival
analysis were conducted by employing Kaplan-Meier, log-rank and Cox regression analyses.

Ethical Approval/Patient Consent
The present study was approved by the Ethics Committee of Danzhou People’s Hospital (number; 011/2016, dated 09/02/
2016). Patients with colon cancer and healthy controls have approved the informed consent. This investigation was
conducted based on the declaration of Helsinki.

Results
Expression Level and Best Cutoff Value
The expression level of serum miR-139-3p in the colon cancer group (1.94±0.63) was significantly lower than that of the
control group (4.96±1.42), and the difference was statistically significant (t = 10.635, P < 0.01) (Figure 1). When miR-
139-3p is 2.17, the Youden’s index is the largest: Taking 2.17 as the best cut-off point of miR-139-3p, its sensitivity is
87.5%, specificity is 80.6%, and the area under the curve is 0.871 (Figure 2).

Clinicopathological Characteristics of Patients
Taking miR-139-3p=2.17 as the cutoff value, 158 patients with colon cancer were divided into high miR-139-3p group
(miR-139-3p≥2.17, n = 65), low miR-139-3p group (miR −139-3p <2.17, n = 93). Compared the TNM stage, degree of
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Figure 1 Comparison of serum levels of miR-139-3p between colon cancer group and control group.

Figure 2 ROC curve of miR-139-3p for predicting survival of patients with colon cancer after operation.
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differentiation, tumor size, lymph node metastasis and vascular invasion between high miR-139-3p group and low miR-
139-3p group, the difference was statistically significant (P < 0.05); While there was no statistically significant difference
in gender, age, pathological type and primary site between the two groups (P > 0.05) (Table 1).

The Association Between the Expression Level and the Postoperative Survival
Of the 158 colon cancer patients, 5 were lost to follow-up, with a follow-up rate of 96.8% (153/158), the follow-up time
was 9 to 67 months, and the median follow-up time was 29 months. Survival analysis showed that the overall survival
rate of patients in the low miR-139-3p group was significantly lower than that in the high miR-139-3p group, the
difference was statistically significant (50.4% vs 72.6%; Log-rank χ2=9.102, P < 0.01) (Figure 3); The progression-free
survival rate of patients in the low miR-139-3p group was significantly lower than that in the high miR-139-3p group,
and the difference was statistically significant (28.4% vs 59.7%; Log-rank χ2=11.705, P < 0.01) (Figure 4). We import the
statistically significant factors in the univariate analysis into the COX regression analysis model. The results showed that
TNM stage, lymph node metastasis, CEA (+) and miR-139-3p <2.17 were independent risk factors affecting the

Table 1 Comparison of Clinical Features Between the High miR-139-3p Group and the Low miR-139-3p Group

Clinical Feature N miR-139-3p Group χ2 P

Low High

Age (years)

<60 99 56(56.6) 43(43.4)
≥60 59 37(62.7) 22(37.3) 0.577 0.448

Gender

Male 87 50(57.5) 37(42.5)
Female 71 43(60.6) 28(39.4) 0.154 0.694

CEA

Positive 133 86(64.7) 52(37.7)
Negative 25 7(28.0) 18(72.0) 10.174 0.001

Pathologic types

Tubular adenocarcinoma 116 73(62.9) 43(37.1)
Mucinous adenocarcinoma 42 20(47.6) 22(52.4) 2.986 0.084

Signet ring adenocarcinoma 0 / /

Squamous cell carcinomas 0 / /
TNM stages

I~II 52 23(44.2) 29(55.8)

III 106 70(66.0) 36(34.0) 6.851 0.009
Primary site

Left hemicolorectal 87 53(60.9) 34(39.1)

Right hemicolorectal 71 40(56.3) 31(43.7) 0.339 0.560
Differentiated degree

Well-differentiated 55 26(47.3) 29(52.7)

Intermediately differentiated 103 67(65.0) 36(35.0) 4.679 0.031
Tumor size

<5 cm 70 34(48.6) 36(51.4)
≥5 cm 88 59(67.0) 29(33.0) 5.495 0.019

Lymphatic metastasis

Yes 49 38(77.6) 11(22.4)
No 109 55(50.5) 54(49.5) 10.246 0.001

Vascular invasion

Yes 62 43(69.4) 19(30.6)
No 96 50(52.1) 46(47.9) 4.641 0.031
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Figure 3 Total survival time curves of colon cancer patients in high miR-139-3p group and low miR-139-3p group.

Figure 4 Comparison of progression-free survival curves between high and low miR-139-3p colon cancer patients.
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postoperative survival of colon cancer patients [HR (95% CI) = 2.683 (1.827~3.986), 2.914 (2.106~4.715), 3.916
(3.112~9.127)] (Table 2).

Discussion
Colon cancer is the most common gastrointestinal malignancy. Its incidence rate is second only to lung cancer and breast
cancer. Recently, the incidence rate and mortality rate of colon cancer have been increasing speedily, which severely
endangers human health and life. The occurrence and growth of colon cancer is a complex process, which is correlated to
many factors, including polyps, inflammatory bowel disease, high-fat diet, shortage of exercise, drinking, smoking and
obesity.10 Nonetheless, about half of colon cancer patients do not have polyp formation, inflammation or intestinal
diseases, and not all people with bad habits such as high-fat diet, shortage of exercise, drinking, smoking and obesity will
suffer from colon cancer. These findings indicate that other genetic or non-genetic elements regulating the risk of colon
cancer have not been found. Radical treatment surgery is one of the effective means to cure colon cancer. However,
postoperative local recurrence and metastasis rate is as high as 39%~75%, which seriously affects the treatment effect of
colon cancer patients.11,12 The sensitivity and specificity of traditional tumor markers for colon cancer are not high.
Hence, it is greatly significant to find a new marker to accurately predict the postoperative survival of colon cancer
patients.

miRNA is a cluster of about 21–25 nucleotides that regulates gene expression by targeting mRNA. miRNA is in small
volume, conserved, non-coding and endogenous.13,14 miRNA takes part in many biological and pathological processes
consisting of cell development, signal transduction, cell propagation, migration and apoptosis.15–17 Abnormal expression
of miRNAs is common. According to a large number of researches, miRNA expression is abnormal in body fluids of
colon cancer patients including serum, plasma and feces.16–18 miRNA has been considered as a diagnostic and prognostic
biomarker for the evaluation of the appearance, growth and prognosis of colon cancer. Various miRNAs can inhibit and
promote cancer. In addition, miRNA exerts an important effect on colon cancer-related signal pathways including Wnt/
b-catenin, EGFR, TGF-b, TP53.18 Researchers have shown that miRNA is abnormally expressed in colon cancer and
closely associated with the appearance, growth, metastasis and prognosis of colon cancer.7,8 Recent research has
confirmed that it exerts a great impact on the occurrence, invasion, metastasis, drug resistance and other pathological
processes of malignant tumors by regulating a variety of signal pathways.10 Ng et al observed that the expression extent
of colorectal cancer was noticeably decreased. It has a higher area under the curve, sensitivity and specificity for
diagnosing colorectal cancer, and can be adopted as a noninvasive biomarker for diagnosing colorectal cancer.13

This study demonstrated that miR-139-3p may be a tumor suppressor gene, and its decreased expression may take
part in the appearance and growth of colon cancer. The miR-139-3p may exert an anti-cancer effect on colon cancer.
The studies of Feng et al displayed that miRNA in colon cancer tissues showed markedly lower expression than that in
paired nearby non-cancer tissues and was closely linked to tumorigenesis and progression.14 It is a promising indicator
for forecasting the prognosis of colon cancer. The studies of Zhang et al found that miRNA expression level was
greatly related to TNM phase and lymph node metastasis, which could be employed as an independent factor to

Table 2 Univariate and Multivariate Cox Regression Analysis of Patients with Colon Cancer After Surgery

Clinical Feature Univariate Survival Analysis Multivariate Survival Analysis

HR 95% CI P HR 95% CI P

TNM stage 3.107 2.130~4.972 0.005 2.683 1.827~3.986 0.015

Differentiation degree 2.116 1.513~3.205 0.032 1.527 0.968~2.104 0.107
Tumor size 1.762 1.137~2.418 0.046 1.082 0.807~1.438 0.204

Lymphatic metastasis 3.475 2.713~5.682 <0.001 2.914 2.106~4.715 0.011

Vascular invasion 2.513 1.410~3.816 0.027 1.623 0.984~2.252 0.085
CEA(+) 2.982 1.975~4.538 <0.001 2.427 1.513~3.380 0.006

miR-139-3p<1.16 5.107 3.925~11.284 <0.001 3.916 3.112~9.127 0.003
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forecast the progression and prognosis of colon cancer.15 Other studies showed that miRNA combined with its related
target genes regulated the proliferation, apoptosis and aggression of colon cancer cells, consequently conducting
a significant effect on the clinical stage and metastasis of colon cancer.16 This study further explored the clinical value
of miR-139-3p and the prognosis of patients suffering from colon cancer, and analyzed the relationships between the
expression level of miR-139-3p and survival time. The results demonstrated that patients in low miR-139-3p group
showed noticeably lower total survival rate than that in high miR-139-3p group, and that the disease-free survival rate
of patients in low miR-139-3p group was dramatically lower than that in high miR-139-3p group, which indicated that
the low expression of miR-139-3p was related to the short survival time of patients with colon cancer. Besides,
multivariate Cox regression model analysis displayed that high TNM stage, lymph node metastasis and miR-139-3p
<2.17 were independent risk elements influencing postoperative survival of colon cancer patients. The studies of Liu
et al displayed that the level of miR-139-3p in colon cancer tissues was noticeably lower than that in nearby non-cancer
tissues.17 A lower level of miR-139-3p is remarkably related to low overall survival rate. The decreased expression
level of miR-139-3p can be employed as a biomarker to forecast the poor prognosis of colon cancer patients. Li et al
showed that low expression of miRNA was related to poor prognosis of colon cancer patients.18 Compared with high
expression of miRNA, low expression of miRNA had 1.92 times higher risk of short-term overall survival, suggesting
that miRNA may be a potential biomarker to forecast the prognosis of colon cancer. The studies of Yan et al found that
the low expression of miRNA had a significant impact on the total survival rate and progression-free survival rate of
patients with colon cancer, which is expected to be a hopeful biomarker for the prognosis of colon cancer.19 Some
researchers have also displayed that the abnormal expression of miRNA is greatly related to the clinical characteristics
and survival rate of patients, and can be adopted to predict the survival rate and disease progression of patients with
colon cancer.20

Although miR-139-3p is a hidden biomarker for the early diagnosis and prognosis of colon cancer patients, miR-139-
3p still calls for further research. First, real-time fluorescence quantitative PCR detected the expression level of miR-139-
3p in tumor cell lines and epithelial cell lines. Secondly, lentivirus vector was established by gene recombination
technology, and lentivirus vector was transferred into cancer cell lines to produce a tumor cell line with decreased
expression of miR-139-3p cell line.

Conclusion
In summary, the low expression level of miR-139-3p is related to the short survival time of colon cancer patients, and
it is expected to be used as a biological indicator to predict the postoperative survival of colon cancer. In the future,
more large-scale multi-center pre-treatment is urgently entailed forward-looking research to confirm our findings.
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