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Abstract
BACKGROUND 
The relationship between microRNAs, such as miR-654-5p and miR-376b-3p, and the prognosis of colon cancer has not been studied until now. 

AIM
To evaluate the expression levels of miR-654-5p and miR-376b-3p and their clinical significance in colon cancer.

METHODS 
[bookmark: OLE_LINK3]RT-qPCR was performed to evaluate miR-654-5p and miR-376b-3p expression in 34 pairs of colon cancer and adjacent noncancerous tissues. Subsequently, the association of miR-654-5p and miR-376b-3p expression with clinical factors or the survival of patients suffering from colon cancer was determined by using The Cancer Genome Atlas.

RESULTS 
miR-654-5p was upregulated and miR-376b-3p was downregulated in colon cancer tissues compared with adjacent noncancerous tissues (P < 0.001). Increased miR-654-5p and decreased miR-376b-3p expression levels were significantly associated with metastasis and clinical stage. Moreover, a univariate analysis demonstrated that colon cancer patients with high miR-654-5p or low miR-376b-3p expression (P = 0.044 and 0.007, respectively) had a poor overall survival rate. A multivariate analysis identified high miR-654-5p expression and low miR-376b-3p expression as independent predictors of poor survival in colon cancer patients.

CONCLUSION 
Upregulated miR-654-5p and downregulated miR-376b-3p may be associated with tumour progression in colon cancer, and these microRNAs may serve as independent prognostic markers for colon cancer.
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Core tip: This was a prospective study. The relationship between microRNAs, such as miR-654-5p and miR-376b-3p, and the prognosis of colon cancer has not been studied until now. In this present study, we found that upregulated miR-654-5p and downregulated miR-376b-3p may be associated with tumour progression in colon cancer, and these microRNAs may serve as independent prognostic markers for colon cancer.


INTRODUCTION
Colon cancer is the third most common malignancy and a major cause of cancer-related deaths worldwide[1]. Approximately 600000 patients die from colon cancer every year. Despite the availability of effective diagnostic and treatment modalities, most patients are at a risk of recurrence and progression of this cancer[2]. Extensive studies have revealed new diagnostic and prognostic markers based on novel molecular networks, but only a few of these tests are recommended for daily practice because of their limited diagnostic and prognostic performance[3]. The identification of more reliable and accurate prognostic mediators of tumour occurrence, development, invasion and metastasis is necessary to define the progression of patients with colon cancer and to improve postoperative treatment strategies.
MicroRNAs (miRNAs) regulate gene expression and are involved in numerous cellular and physiological processes, including tumour growth, proliferation, apoptosis, and angiogenesis; they have a high degree of sequence conservation among distantly related organisms and may participate in critical biological processes[4-6]. Some miRNAs are differentially expressed in colon cancer tissues, body fluids, serum and plasma and may be useful as biomarkers for diagnosis and as therapeutic targets and are clinically important[7-10]. However, few miRNA expression profiling studies have been conducted in colon cancer to reveal diagnostic and prognostic biomarkers.
miR-654-5p and miR-376b-3p play a major role in regulating various biological activities, including cancer progression, liver regeneration, angiogenesis, and cardioprotection. miR-654-5p has been implicated in breast cancer, prostate cancer, Hodgkin lymphoma, and oral squamous cell carcinoma[11-14]. miR-376b-3p plays major roles in cancer progression, liver regeneration, angiogenesis, and cardioprotection[15,16]. Some studies have suggested that miR-654-5p and miR-376b-3p are metastasis-associated miRNAs in colon cancer[17]. However, the diagnostic and prognostic role of miR-654-5p and miR-376b-3p in colon cancer remains largely unknown. In this study, our primary aim was to investigate the expression of miR-654-5p and miR-376b-3p in colon cancer. Consequently, we studied the association between the expression of miR-654-5p and miR-376b-3p and the clinical features of colon cancer patients, including survival, and biomarkers that could be used as factors to predict prognosis. We investigated mainly the miR-654-5p and miR-376b-3p expression levels in colon cancer tissues by using an open source database, The Cancer Genome Atlas (TCGA). Our findings indicate that miR-654-5p and miR-376b-3p might provide a novel prognostic approach for colon cancer.

MATERIALS AND METHODS
Patient material and acquisition of genetic information
Tumour and adjacent noncancerous tissue samples of 34 patients (68 samples in total) were obtained from the Department of General Surgery, Northern Jiangsu Province Hospital. All samples from patients were obtained by taking their informed consent, and this project was approved by the Clinical Research Ethics Committees of the participating institutions. We retrieved the registered data of colon cancer patients from the TCGA data portal (https://https://cancergenome.nih.gov/) in January 2019. Demographic information, such as age and sex, and cancer characteristics, such as cancer location and status, were collected. We followed the TNM Classification of Malignant Tumors (TNM) staging according to the AJCC 7th edition, and patients whose TNM stage and age were not described in the data registry were excluded from the analysis.

RNA isolation from patient tissue samples
RNA isolation encapsulates all steps required for purifying total RNA, including small RNAs from tissues. RNA isolation was performed for the 34 patient samples using a miRNeasy Mini Kit (Qiagen, Hilden, Germany) according to the manufacturer’s instructions. After RNA extraction, the total RNA samples were stored at -80 °C until required. RNA concentrations were measured using a NanoDrop spectrophotometer.

Real-time quantitative PCR analysis of gene expression
Real-time quantitative PCR (RT-qPCR) was performed using the SYBR detection system. A total of 68 samples were tested for the estimation of miRNAs. Primers used for the detection of gene expression (miR-654-5p and miR-376b-3p) were purchased from the QuantiTect Primer Collection (Qiagen, Germany). The lyophilized primers were dissolved in 10× Tris-EDTA buffer (TE buffer; pH 8.0), and RNU6 was selected as a housekeeping gene for miR-654-5p and miR-376b-3p. The PCR programme used for the detection of miRNAs was as follows: Segment 1 (1 cycle), 95 °C for 15 min; segment 2, 94 °C for 15 s, 55 °C for 30 s and 70 °C for 30 s; 40 cycles.

Relative quantification of miRNA expression
miRNA expression was quantified using the delta delta CT (∆∆Ct) method as previously described. Average crossing point (Ct) values were obtained for the housekeeping gene of the selected miRNAs under control and experimental conditions. The four sets of values included the housekeeping gene under the experimental condition, the housekeeping gene under the control condition, and the selected miRNA under both experimental and control conditions. The calculated differences between the control and experimental values signified the ∆Ct values under the experimental (∆CTE) and control (∆CTC) conditions. The difference between ∆CTE and ∆CTC was calculated to derive the ∆∆Ct value, and the value of (2^-∆∆Ct) was calculated to obtain fold changes in miRNA expression.

Statistical analysis
SPSS software (v.19.0; IBM SPSS, Chicago, IL, United States) was used to statistically analyse all the results. Analysis of variance and least significance difference post hoc tests were used to analyse miR-654-5p and miR-376b-3p expression. Student’s t-test, Pearson’s χ2 test, and Fisher’s exact test were used to compare measurement data. The Kaplan-Meier method was used to analyse overall survival, and the log-rank test was uses to evaluate differences in survival. Cox’s proportional hazards regression model was performed for an independent prognosis. P ≤ 0.05 indicated a statistically significant difference.

RESULTS
miR-654-5p and miR-376b-3p showed significant differences between tumour tissues and adjacent noncancerous tissues
[bookmark: _Hlk25280699]The expression levels of miR-654-5p and miR-376b-3p were detected by RT-qPCR. The expression level of miR-654-5p was significantly higher (1.698 ± 0.952) in colon cancer tissues than in adjacent noncancerous tissues (1.062 ± 0.329) (P < 0.001) (Figure 1A). However, the expression level of miR-376b-3p was lower (0.562 ± 0.564) in colon cancer tissues than in adjacent noncancerous tissues (1.02 ± 0.226) (P < 0.001) (Figure 1C).

Correlation of miR-654-5p and miR-376b-3p expression in colon cancer with clinicopathological features
To validate the outcomes of the RT-qPCR analysis, data from the TCGA were used to evaluate miR-654-5p and miR-376b-3p expression in 413 colon cancer tissues (Table 1 and Table 2). Patients with colon cancer were divided into 2 groups (low and high groups) according to miR-654-5p and miR-376b-3p expression levels, and the results were compared by analysis of variance and least significance difference tests. In the miR-654-5p group, the results revealed that the expression of miR-654-5p was upregulated in colon cancer tissues and positively associated with miR-376b-3p (P = 0.005), metastasis (P = 0.036), race (P = 0.016), organ in which the cancer was detected (P = 0.044), and TNM stage (P = 0.043). In the miR-376b-3p group, the results revealed that the expression of miR-376b-3p was downregulated in colon cancer tissues and positively associated with miR-552-5p, TNM stage, and metastasis (P = 0.001, 0.002, and 0.049, respectively).

High miR-654-5p expression and low miR-376b-3p expression are associated with a poor prognosis and the aggressive progression of colon cancer
[bookmark: _Hlk25281487][bookmark: _Hlk25281588][bookmark: _Hlk25281516][bookmark: _Hlk25281611][bookmark: OLE_LINK1]The prognostic value of miR-654-5p and miR-376b-3p relative to the survival time of colon cancer patients was evaluated by the Kaplan-Meier method. The overall survival rate of all colon cancer patients with high miR-654-5p expression was significantly lower than that of patients with low miR-654-5p expression (P = 0.044) (Figure 1B). Similarly, the overall survival rate of all colon cancer patients with high miR-376b-3p expression was significantly lower than that of patients with low miR-376b-3p expression (P = 0.007) (Figure 1D). A similar result was also obtained in the survival rate of patients with advanced colon cancer. At stage Ⅳ of colon cancer, patients with high miR-654-5p expression had low survival rates (P = 0.025) (Figure 2D). In contrast, at stages Ⅱ and Ⅳ of colon cancer, patients with low miR-376b-3p expression had low survival rates (P = 0.042 and 0.05, respectively) (Figure 3B, Figure 3D). However, differences in miR-654-5p expression in patients with colon cancer were not significant at stages Ⅰ, Ⅱ, or Ⅲ, and the differences in miR-376b-3p expression were not significant at stages Ⅰ or Ⅲ (Figure 2 and 3).

miR-654-5p and miR-376b-3p serve as independent prognostic markers for the survival of patients with colon cancer
Cox’s proportional hazards model was used to decipher data obtained from the TCGA and determine whether miR-654-5p and miR-376b-3p could be used as independent prognostic markers for the survival rate of colon cancer patients. The univariate analysis revealed that miR-654-5p and miR-376b-3p expression levels were significant prognostic markers for the overall survival rate of patients with colon cancer: miR-654-5p (HR = 0.655; 95%CI: 0.434-0.989; P = 0.044); miR-376b-3p (HR = 1.782; 95%CI: 1.173-2.707; P = 0.007); TNM stage (HR = 0.305; 95%CI: 0.200-0.465; P = 0.000); metastasis (HR = 0.093; 95%CI: 0.048-0.180; P = 0.000). The multivariate analysis demonstrated that high miR-654-5p expression and low miR-376b-3p expression were significant independent prognostic markers in colon cancer: miR-654-5p (HR = 0.725; 95%CI: 0.421-1.372; P = 0.058); miR-376b-3p (HR = 0.518; 95%CI: 0.339-0.792; P = 0.012); TNM stage (HR = 2.199; 95%CI: 1.323-3.656; P = 0.002), metastasis (HR = 2.886; 95%CI: 1.739-4.790; P = 0.000) (Table 3).

DISCUSSION
With improvements in living standards and changes in the living environment, the incidence of colon cancer has significantly improved[18]. Multiple genetic mutations, multiple factors and multiple stages lead to a poor prognosis and an aggressive progression of colon cancer in which multiple tumour suppressor genes and oncogenes are involved. Alterations in the expression of miRNAs in cancer and correlations between miRNA expression profiles and clinicopathological features could be used in the diagnosis and therapies of different types of malignancies[19,20]. A number of deregulated miRNAs have been studied by expression analyses in colon cancer and compared with adjacent noncancerous tissues in patients with colon cancer and have indicated that such classes of miRNAs are closely associated with colon cancer.
However, no reports describing the biological role of miR-654-5p and miR-376b-3p in patients with colon cancer are available. Our study is the first of its kind to examine the expression of miR-654-5p and miR-376b-3p in patients with colon cancer. In this prospective study, we analysed the expression levels of miR-654-5p and miR-376b-3p using tissues from patients with colon cancer and adjacent noncancerous tissues. We performed experiments in which 68 tissue samples (cancer tissues and adjacent noncancerous tissues) were obtained from 34 cancer patients from the Department of General Surgery, Northern Jiangsu Province Hospital. Our findings reveal that miR-654-5p and miR-376b-3p are promising candidates that could be used as markers for colon cancer given that they demonstrated well-defined patterns of expression in the tested tissue samples.
Metastasis is a main cause of the majority of colon cancer-related deaths. Metastasis is a major prognostic factor that should be considered in patients with colon cancer[21,22]. Our research suggests that high miR-654-5p expression and low miR-376b-3p expression in tumours may impact tumour aggression and prognosis. When we tested the effects of both the upregulated and downregulated expression levels of miR-654-5p and miR-376b-3p, we observed that they are closely related to metastasis in tumours. We observed that miR-654-5p and miR-376b-3p were associated with the overall survival rate of colon cancer patients and were likely to have different levels of expression depending on the stage of cancer at diagnosis. When interpreting these results, several aspects of the study need to be considered. One of the drawbacks of this study was that the number of samples taken was small. Another factor was the difficulty encountered when carrying out follow-ups of cancer patients, and because such follow-ups are important, they were likely to have affected overall survival. Additionally, since we used an open source database, we had several limitations to our analysis. Incomplete information on cancer patients limited our understanding of the relationship between miR-654-5p, miR-376b-3p and colon cancer prognosis.
Transforming growth factor β (TGF-β) plays important pathological and physiological roles in regulating cell differentiation and proliferation, invasion, apoptosis, migration and modification of the microenvironment and cancer metastasis[23]. Interestingly, the TGF-β signalling pathway has a paradoxical effect on biology. It maintains proliferation, apoptosis and differentiation in normal cells and early-stage cancer cells but promotes cancer cell invasion, migration and metastasis in advanced-stage cancer cells. miR-654-5p plays a major role in regulating various biological activities, including cancer progression[11-14]. Similarly, miR-376b-3p is also implicated in regulating various biological activities, such as cancer progression, liver regeneration, angiogenesis, and cardioprotection[15,16]. To date, no report has demonstrated the roles of miR-654-5p and miR-376b-3p in colon diseases; however, our study revealed that miR-654-5p and miR-376b-3p participate in regulating the progression of colon cancer. To explain the relation between miR-654-5p and miR-376b-3p and metastasis, we used miRWalk (http://mirwalk.umm.uni-heidelberg.de/) to identify the targets of miR-654-5p and miR-376b-3p. We found that miR-654-5p is related to mothers against decapentaplegic homologue 2 (SMAD2), SMAD6, SMAD7, and SMAD9 and that miR-376b-3p is related to SMAD1, SMAD4, SMAD2, and SMAD7. SMADs are a crucial part of the TGF-β signalling pathway. Dysregulated miRNA expression targets SMAD7, which has been shown to be a TGF-β receptor type 1 antagonist. In contrast, the inhibition of SMAD7 led to an increase in the expression of the TGF-β pathway member TGF-β receptor type 1. This pattern of regulation indicates that the dysregulation of miRNAs may provide a positive feedback mechanism to the TGF-β pathway through SMAD7[24,25].
The results of this study showed that the expression levels of miR-654-5p and miR-376b-3p in colon cancer tissues were significantly higher and lower, respectively, than those in adjacent healthy tissues (P < 0.01). The expression levels of miR-654-5p and miR-376b-3p were associated with TNM stage and metastasis (P < 0.05). The survival rate of patients with high miR-654-5p expression was significantly low. The survival time of the group with high miR-376b-3p expression was long (P ≤ 0.05). In addition, the Cox multivariate regression analysis showed that TNM stage, metastasis, and miR-654-5p and miR-376b-3p expression were independent risk factors for a poor prognosis and the aggressive progression of colon cancer (Table 3). The expression of miR-654-5p was positively associated with the risk of disease progression and the degree of malignancy and negatively associated with the survival time of patients, while miR-376b-3p demonstrated the opposite effect. Thus, it is apparent that the expression of miR-654-5p and miR-376b-3p in colon cancer is an essential index that can be used determine the prognosis of colon cancer. The combination of miR-654-5p and miR-376b-3p expression and an immunohistochemical pathological examination may improve the diagnosis and prognosis of colon cancer and is worth pursuing further for clinical applications.
Our results have shown the association of the expression levels of miR-654-5p and miR-376b-3p with clinicopathologic features and prognosis in colon cancer patients. Nevertheless, we should further perform both in vitro analyses of molecular mediators and in vivo analyses in animal models of colon cancer to evaluate whether genes, inflammatory molecules, gastrointestinal tract microbiota, and the extracellular matrix could together contribute to carcinogenesis of the colon.
In conclusion, our study provides sensitive and accurate biomarkers that may aid in the prognosis of colon cancer. However, sustained effort is required to clarify the underlying molecular mechanisms by which miR-654-5p and miR-376b-3p may improve colon cancer metastasis.

Limitations
Our study found that Upregulated miR-654-5p and downregulated miR-376b-3p may be associated with tumour progression in colon cancer. However, incomplete information on cancer patients limited our understanding of the relationship between miR-654-5p, miR-376b-3p and colon cancer prognosis. Sustained effort is required to clarify the underlying molecular mechanisms by which miR-654-5p and miR-376b-3p may improve colon cancer metastasis.

ARTICLE HIGHLIGHTS
The relationship between microRNAs (miRNAs), such as miR-654-5p and miR-376b-3p, and the prognosis of colon cancer has not been studied until now. It is the first time that our study found that Upregulated miR-654-5p and downregulated miR-376b-3p may be associated with tumour progression in colon cancer.

Research background
Colon cancer is the third most common malignancy and a major cause of cancer-related deaths worldwide. Extensive studies have revealed new diagnostic and prognostic markers based on novel molecular networks, but only a few of these tests are recommended for daily practice because of their limited diagnostic and prognostic performance. This study evaluated the expression levels of miR-654-5p and miR-376b-3p and their clinical significance in colon cancer. In this present study, we found that upregulated miR-654-5p and downregulated miR-376b-3p may be associated with tumour progression in colon cancer, and these miRNAs may serve as independent prognostic markers for colon cancer.

Research objectives 
Evaluated the expression levels of miR-654-5p and miR-376b-3p and their clinical significance in colon cancer.

Research methods
Tumour and adjacent noncancerous tissue samples of 34 patients (68 samples in total) were obtained from the Department of General Surgery, Northern Jiangsu Province Hospital. We retrieved the registered data of colon cancer patients from the TCGA data portal (https://https://cancergenome.nih.gov/) in January 2019. Demographic information, such as age and sex, and cancer characteristics, such as cancer location and status, were collected. RT-qPCR was performed using the SYBR detection system. A total of 68 samples were tested for the estimation of miRNAs. miRNA expression was quantified using the delta delta CT (∆∆Ct) method. Average crossing point (Ct) values were obtained for the housekeeping gene of the selected miRNAs under control and experimental conditions. SPSS software (v.19.0; IBM SPSS, Chicago, IL, United States) was used to statistically analyse all the results. Analysis of variance and least significance difference post hoc tests were used to analyse miR-654-5p and miR-376b-3p expression. Student’s t-test, Pearson’s χ2 test, and Fisher’s exact test were used to compare measurement data. The Kaplan-Meier method was used to analyse overall survival, and the log-rank test was uses to evaluate differences in survival. Cox’s proportional hazards regression model was performed for an independent prognosis. P ≤ 0.05 indicated a statistically significant difference.

Research results
miR-654-5p and miR-376b-3p showed significant differences between tumour tissues and adjacent noncancerous tissues. Correlation of miR-654-5p and miR-376b-3p expression in colon cancer with clinicopathological features. High miR-654-5p expression and low miR-376b-3p expression are associated with a poor prognosis and the aggressive progression of colon cancer. miR-654-5p and miR-376b-3p serve as independent prognostic markers for the survival of patients with colon cancer.

Research conclusions
Upregulated miR-654-5p and downregulated miR-376b-3p may be associated with tumour progression in colon cancer, and these miRNAs may serve as independent prognostic markers for colon cancer.

Research perspectives
Our study provides sensitive and accurate biomarkers that may aid in the prognosis of colon cancer. However, sustained effort is required to clarify the underlying molecular mechanisms by which miR-654-5p and miR-376b-3p may improve colon cancer metastasis.
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Figure Legends
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Figure 1 MiR-654-5p and miR-376b-3p showed significance differences between tumor specimens and adjacent noncancerous tissues and associated with aggressive progression and poor prognosis of colon cancer. A: MiR-654-5p is up-regulated in colon tumor tissues. The miR-654-5p significantly increased in colon tumor samples compared to in matched noncancerous tissues; B: Kaplan-Meier curves of different miR-654-5p expression levels based on The Cancer Genome Atlas data. The overall survival of patients with colon varies with different miR-654-5p expression levels; C: MiR-376b-3p is downregulated in colon tumor tissues. The miR-376b-3p significantly decreased in colon tumor samples compared to in matched noncancerous tissues; D: Kaplan-Meier curves of different miR-376b-3p expression levels based on The Cancer Genome Atlas data. The overall survival of patients with colon varies with different miR-376b-3p expression levels.
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Figure 2 Kaplan-Meier curves of different miR-654-5p expression levels based on The Cancer Genome Atlas data. A: The overall survival of stage Ⅰpatients with colon varies with different miR-654-5p expression levels; B: The overall survival of stage Ⅱ patients with colon varies with different miR-654-5p expression levels; C: The overall survival of stage Ⅲ patients with colon varies with different miR-654-5p expression levels; D: The overall survival of stage Ⅳ patients with colon varies with different miR-654-5p expression levels.
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Figure 3 Kaplan-Meier curves of different miR-376b-3p expression levels based on The Cancer Genome Atlas data. A: The overall survival of stage Ⅰ patients with colon varies with different miR-376b-3p expression levels; B: The overall survival of stage Ⅱ patients with colon varies with different miR-376b-3p expression levels; C: The overall survival of stage Ⅲ patients with colon varies with different miR-376b-3p expression levels; D: The overall survival of stage Ⅳ patients with colon varies with different miR-376b-3p expression levels.



Table 1 Association between clinical or pathological factors and miR-654-5p expression levels in colon cancer using data from The Cancer Genome Atlas
	
	n
	MiR-654-5p expression

	
	
	low
	high
	χ2
	P-value

	Age
	
	
	
	0.006
	0.938

	≤ 60
	119
	59
	60
	
	

	> 60
	294
	147
	147
	
	

	Gender
	
	
	
	0.414
	0.520

	Female
	195
	94
	101
	
	

	Male
	218
	112
	106
	
	

	Race
	
	
	
	4.613
	0.099

	White
	202
	90
	112
	
	

	African 
	57
	30
	27
	
	

	Asian
	11
	7
	4
	
	

	Site
	
	
	
	0.144
	0.931

	Ascending
	162
	81
	81
	
	

	Transverse
	36
	17
	19
	
	

	Descending
	122
	62
	60
	
	

	TNM stage
	
	
	
	9.759
	0.002

	Ⅰ-Ⅱ
	229
	130
	99
	
	

	Ⅲ-Ⅳ
	184
	86
	108
	
	

	Metastasis
	
	
	
	5.463
	0.019

	M0
	352
	184
	168
	
	

	M1
	61
	22
	39
	
	

	MiR-376b-3p expression
	
	
	
	7.866
	0.005

	Low
	206
	117
	89
	
	

	High
	207
	89
	118
	
	


Table 2 Association between clinical or pathological factors and miR-376b-3p expression levels in colon cancer using data from The Cancer Genome Atlas
	
	n
	MiR-376b-3p expression

	
	
	low
	high
	χ2
	P value

	Age
	
	
	
	0.087
	0.768

	≤ 60
	119
	58
	61
	
	

	> 60
	294
	148
	146
	
	

	Gender
	
	
	
	0.707
	0.4

	Female
	195
	93
	102
	
	

	Male
	218
	113
	105
	
	

	Race
	
	
	
	8.274
	0.016

	White
	202
	91
	111
	
	

	African 
	57
	20
	37
	
	

	Asian
	11
	9
	2
	
	

	Site
	
	
	
	6.251
	0.044

	Ascending
	162
	84
	78
	
	

	Transverse
	36
	11
	25
	
	

	Descending
	122
	52
	70
	
	

	TNM stage
	
	
	
	4.097
	0.043

	Ⅰ-Ⅱ
	229
	104
	125
	
	

	Ⅲ-Ⅳ
	184
	102
	82
	
	

	Metastasis
	
	
	
	4.413
	0.036

	M0
	352
	168
	184
	
	

	M1
	61
	38
	23
	
	

	MiR-654-5p expression
	
	
	
	7.866
	0.005

	Low
	206
	117
	89
	
	

	High
	207
	89
	118
	
	





Table 3 Prognosis‑associated clinical characteristics in colon cancer using data from The Cancer Genome Atlas
	
	Univariate analysis
	Multi variate analysis

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

	Age
	0.354
	0.806(0.511-1.272)
	
	

	Gender
	0.575
	0.889(0.588-1.343)
	
	

	Race
	0.671
	0.911(0.592-1.403)
	
	

	TNM stage
	0.000
	0.305(0.200-0.465)
	0.002
	2.199 (1.323-3.656)

	Metastasis
	0.000
	0.093(0.048-0.180)
	0.000
	2.886 (1.739-4.790)

	MiR-376b-3p expression
	0.007
	1.782(1.173-2.707)
	0.012
	0.518 (0.339-0.792)

	MiR-654-5p
expression
	0.044
	0.655(0.434-0.989)
	0.058
	0.725 (0.421-1.372)
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