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Abstract. Clinical significance of micro-ribonucleic acid 
(miR)-27a and miR-31 in the early diagnosis and prognosis 
of colorectal cancer were investigated. Forty patients with 
colorectal malignancy admitted to Xintai People's Hospital 
from February 2014 to April 2018 were enrolled as the 
observation group, of which 30 patients were diagnosed via 
pathological biopsy. Another 40 patients diagnosed with 
colorectal polyp and receiving surgical treatment were 
selected as the control group. The relative amount of miR-27a 
and miR-31 was measured. The relative expression levels of 
miR-27a and miR-31 in patients were analyzed. The diagnostic 
sensitivity, specificity and accordance rates of positive miR-27a 
and miR-31 expression in colorectal cancer were recorded. The 
correlation of the relative expression levels of miR-27a and 
miR-31 with the survival time of patients were analyzed. In the 
observation group, the relative expression levels of miR-27a 
and miR-31 in patients with lymph node metastasis and distant 
metastasis were higher than those in patients without lymph 
node metastasis and distant metastasis (P<0.05). Histological 
type of patients with non-mucinous carcinoma had increased 
relative expression levels of miR-27a and miR-31 in compar-
ison with those with mucinous carcinoma (P<0.05). In terms 
of Duke's grade, the relative expression levels of miR-27a 
and miR-31 in patients with grade C and D were higher than 
those in patients with grade A and B (P<0.05). The diagnostic 
sensitivity, specificity and accordance rate of positive miR-27a 
expression were lower than those of positive miR-31 expres-
sion. The relative expression levels of miR-27a and miR-31 
were positively correlated with the survival time of patients 
(P<0.05). The expression levels of miR-27a and miR-31 are 
related to distant metastasis and tumor grade of patients with 
colorectal cancer, and positively associated with the survival 
time of patients, having high diagnostic value.

Introduction

Colorectal cancer is a digestive system disease seriously 
threatening human health, it ranks 3rd in the world in terms of 
incidence and mortality rates (1). With the changes in lifestyle 
and diet customs in China, the incidence rate of colorectal 
cancer has increased significantly (2). Previous studies have 
proven that the pathogenesis of colorectal cancer is related 
to many factors (3-5). As a kind of endogenous non-coding 
single-stranded ribonucleic acid (RNA), microRNA (miRNA) 
can adjust the expression balance between proto-oncogenes 
and oncogenes, thereby affecting the proliferation, differ-
entiation and apoptosis of malignant tumors and playing an 
important role in the occurrence and development of malig-
nant tumors (6).

A current study on miRNA confirmed that miR-150 
and miR-215 are associated with the incidence of colorectal 
cancer (7). However, research on the expression of miR-27a 
and miR-31 in colorectal cancer is rare, especially the value of 
miR-27a and miR-31 expression in the diagnosis of colorectal 
cancer and its association with the survival time of patients (8). 

In this study, the expression levels of miR-27a and miR-31 
and their early diagnostic significance in colorectal cancer 
were investigated, and the prognosis of patients was evaluated. 

Patients and methods

General data. A total of 40 colorectal malignancy patients 
admitted to Xintai People's Hospital (Xintai, China) from 
February 2014 to April 2018 were selected as the observa-
tion group. Of these, 30 patients were diagnosed through 
pathological biopsy. A further 40 colorectal polyp patients 
receiving surgical treatment were enrolled as the control group. 
All enrolled patients signed informed consent on enrollment. 
Approval for the study was obtained from the Ethics Committee 
of Xintai People's Hospital. None of the patients enrolled had 
tumor-related treatment prior to enrollment. Patients with defi-
nite malignant tumors of other sites, with severe heart, lung, 
liver and kidney dysfunction, with mental disorder, undergoing 
gastrointestinal surgery previously, or with Karnofsky perfor-
mance scale (KPS) score >70 points, were excluded.

Reagents and instruments. Reagents: TaqMan MicroRNA 
assay kit (provided by Applied Biosystems; Thermo Fisher 
Scientific, Inc., Waltham, MA, USA), and PrimeScript™ RT 
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reagent kit, TRIzol, fetal bovine serum and agar medium 
(Promega Corporation, Madison, WI, USA) and PCR kit 
(Jianlun Science and Technology Co., Guangdong, China) 
were used in the current study. Instruments used were: ultra-
low-temperature refrigerator (Sanyo, Osaka, Japan), 7500 HT 
real-time polymerase chain reaction (PCR) detector, and pure 
water and water purifier (Angel Water, Inc., Barrington, IL, 
USA).

Extraction of RNA. First, 200 µl blood gas sample was collected 
and refrigerated, followed by thawing at room temperature and 
shaking. Then, TRIzoI LS solution was added into the sample 
three times, shaken well, placed at room temperature for 
10 min and denatured at room temperature. Next, the sample 
was added with chloroform, mixed on a shaker, and put aside at 
room temperature for 15 min. Thereafter, RNA was extracted 
after centrifugation at 1,000 x g and 40˚C for 15 min, and the 
supernatant was collected and added with 1.5-fold 95% ethanol. 
miRNeasy was used as a manual to carry out RNA enrichment.

Measurement of serum miR-27a and miR-31 expression levels. 
Enzyme-linked immunosorbent assay was applied to measure 
serum miR-27a and miR-31 expression levels. Target RNA 
(0.5 µg) was taken and subjected to reverse transcription at 
37˚C and 85˚C for 1 h and 5 min to complementary deoxyribo-
nucleic acid (cDNA), respectively. cDNA (0.5 µl) (product of 
reverse transcription) was obtained and used for SYBR-Green 
qPCR (Thermo Fisher Scientific, Inc.). All the operations were 
conducted by a tester with more than 5 years of laboratory 
experience in strict accordance with the instructions. The 
reaction conditions were: 95˚C for 10 min, 95˚C for 10 sec, 
60˚C for 30 sec, 72˚C for 10 sec, continuously performed for 

40 cycles. The cycle threshold (Cq) values of all samples were 
recorded and expressed by the 2-∆Cq method (9), wherein ∆Cq 
is the difference between Cq(miR-27a or miR-31) and CqU6. β-actin 
was used as internal reference. Primer sequences were as 
follows: miR-27a, forward, 5'-TGCGTTCAGTGGCTAAG-3' 
and reverse, 5'-CTCAACTGGTGTCGTGGA-3'; miR-31, 
forward, 5'-ACGGCAAGATGCTGGGCA-3' and reverse, 
5'-CAGTGCTGGTCCGAGTGA-3'.

Evaluation of miR-27a and miR-31 positive results. The posi-
tive signal was based on the collection of living tissue samples, 
and qPCR was carried out. The cytoplasm of sample cells was 
mainly observed. The results were evaluated based on color 
development of samples, in which strongly positive: brown or 
blue-black, moderately positive: yellow or blue, weakly posi-
tive: light yellow or light blue, and negative: unlimited color.

Observation indicators. The relative expression levels of 
miR-27a and miR-31 in patients with different data in the 
observation group were measured. The change tendencies 
in relative expression levels of miR-27a and miR-31 in two 
groups at different time points [at enrollment, before surgery, 
at 3 days after surgery and after chemotherapy (at discharge)] 
were determined. The diagnostic sensitivity, specificity and 
accordance rates of positive miR-27a and miR-31 expression 
in colorectal cancer were detected. Finally, the correlations of 
miR-27a and miR-31 expression levels with the survival time 
of patients were analyzed.

Statistical analysis. Statistical Product and Service Solutions 
(SPSS) 13.0 software (IBM Corp., Armonk, NY, USA) was 
used for data processing. Measurement data were expressed 

Table I. Comparison of the relative expression levels of miR-27a and miR-31 among patients with different data in 
observation group.

Variable 	 n	 miR-27a	 t value	 P-value	 miR-31	 t value	 P-value

Sex			     0.388	 0.703		    0.017	 0.986
  Male	 23	 0.0086±0.0009			   0.00625±0.0008
  Female	 17	 0.0085±0.0009			   0.00621±0.0008
Tumor site			     0.000	 1.000		    0.000	 1.000
  Rectum	 16	 0.0085±0.0009			   0.00623±0.0009
  Colon	 24	 0.0085±0.0009			   0.00623±0.0008
Lymph node metastasis			     4.307	 <0.001		  11.742	 <0.001
  Yes	 23	 0.0135±0.0008			   0.00836±0.0010
  No	 17	 0.0063±0.0001			   0.00515±0.0006
Distant metastasis			   31.929	 <0.001		    4.120	 <0.001
  Yes	 12	 0.0165±0.0011			   0.00716±0.0009
  No	 28	 0.0059±0.0009			   0.00598±0.0008
Histological type						        3.907	 <0.001
  Mucinous carcinoma	   7	 0.0076±0.0010			   0.00601±0.0008
  Non-mucinous carcinoma	 33	 0.0099±0.0008			   0.00656±0.0009
Duke's grade			   49.602	 <0.001		  15.859	 <0.001 
  A and B	 30	 0.0035±0.0010			   0.00413±0.0010		
  C and D	 10	 0.0212±0.0009			   0.00959±0.0007
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as mean ± standard deviation (mean ± SD). The t-test was 
employed for comparison of the mean between two groups, 
and χ2 test was used for comparison of rate between groups. 
Pearson's correlation was used for correlation analysis. P<0.05 
was considered to indicate a statistically significant difference.

Results

Comparison of the relative expression levels of miR-27a and 
miR-31 among patients with different data in observation 
group. Among the 40 patients in observation group, those with 
lymph node metastasis and distant metastasis had enhanced 
relative expression levels of miR-27a and miR-31 in comparison 
with those without lymph node metastasis and distant metastasis 
(P<0.05). In histological types, the relative expression levels of 
miR-27a and miR-31 in patients with non-mucinous carcinoma 
were higher than those in patients with mucous carcinoma 
(P<0.05). In Duke's grades, the relative expression levels of 
miR-27a and miR-31 in patients with grade C and D were higher 
than those in patients with grade A and B (P<0.05) (Table I).

Changed trend in relative expression level of miR-27a in 
two groups at different time points. At enrollment, before 
surgery, at 3 days after surgery and after chemotherapy, the 
relative expression level of miR-27a was 0.0085±0.0009, 
0.0105±0.0010, 0.0036±0.002 and 0.0012±0.001, respectively, 
in observation group, and 0.0006±0.0001, 0.0005±0.0001, 

0.0003±0.0001 and 0.0002±0.0001, respectively, in control 
group. Observation group had an evidently higher relative 
expression level of miR-27a than control group at enrollment, 
before surgery, at 3 days after surgery and after chemotherapy 
(t=55.176, 62.932, 10.422 and 6.293, P<0.001<0.05) (Fig. 1).

Changed tendency in relative expression level of miR-31 in 
two groups at different time points. In observation group, 
the relative expression level of miR-31 was 0.00623±0.0008, 
0.00649±0.0008, 0.00156±0.0003 and 0.00119±0.0002 at 
enrollment, before surgery, at 3 days after surgery and after 
chemotherapy, respectively. In the control group, the relative 
expression level of miR-31 was 0.00032±0.0001 at enrollment, 
0.00031±0.0001 before surgery, 0.00029±0.0001 at 3 days after 
surgery and 0.00030±0.0001 after chemotherapy. The relative 
expression level of miR-31 was clearly increased in observa-
tion group compared with that in control group at enrollment, 
before surgery, at 3 days after surgery and after chemotherapy 
(t=46.362, 48.480, 0.963 and 6.982, P<0.001<0.05) (Fig. 2).

Comparison of positive miR-27a expression and pathological 
findings. The diagnostic sensitivity of positive miR-27a expres-
sion was 90.0%, the diagnostic specificity was 60.0%, and the 
diagnostic accordance rate was 82.5% (Table II).

Comparison of positive miR-31 expression and pathological 
findings. The diagnostic sensitivity, specificity and accordance 

Figure 1. Changed trend in relative expression level of miR-27a in two groups 
at different time points. The relative expression level of miR-27a in observa-
tion group is clearly higher than that in control group at enrollment, before 
surgery, at 3 days after surgery and after chemotherapy (P<0.05).

Figure 2. Changed tendency in relative expression level of miR-31 in two 
groups at different time points. The relative expression level of miR-31 in 
observation group is evidently higher than that in control group at enrollment, 
before surgery, at 3 days after surgery and after chemotherapy (P<0.05).

Table II. Comparison of positive miR-27a expression and 
pathological findings.

	 Pathological findings
miR-27a	 ---------------------------------------------------
expression	 Positive	 Negative	 Total

Positive	 27	   4	 31
Negative	   3	   6	   9
Total	 30	 10	 40

Table III. Comparison of positive miR-31 expression and 
pathological findings.

	 Pathological findings
miR-31	 ---------------------------------------------------
expression	 Positive	 Negative	 Total

Positive	 28	   3	 31
Negative	   2	   7	   9
Total	 30	 10	 40
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rate of positive miR-31 expression were 93.3%, 70.0%, and 
87.5%, respectively (Table III).

Correlation between the relative expression level of miR-27a 
and the survival time of patients. Pearson's correlation 
analysis showed that the relative expression level of miR-27a 
had a positive correlation with the survival time of patients 
(r=0.9264, P<0.001<0.05) (Fig. 3).

Correlation between the relative expression level of miR-31 
and the survival time of patients. Pearson's correlation analysis 
showed that there was a positive relation between the relative 
expression level of miR-31 and the survival time of patients 
(r=0.9415, P<0.001<0.05) (Fig. 4).

Discussion

Colorectal cancer is the most common malignant tumor of the 
digestive tract. The key is early diagnosis and treatment, and 
surgical resection is the most effective method (10). However, 
many patients are already in the advanced stage or do not have 
the opportunity to accept and undergo surgical treatment owing 
to lack of obvious clinical manifestations at the early stage, 
and no evidence of specific detection screening indicators (11). 
Therefore, an effective method for early diagnosis of colorectal 
cancer is imperative, which is preferably a non-invasive method 
with good reproducibility, specificity and sensitivity (12). The 
detection of plasma miRNA (an index relating to early diag-
nosis and prognosis evaluation of non-invasive tumors) has been 
widely used in clinical practice in recent years and successfully 
applied to the diagnosis, treatment and prevention evaluation 
of various malignant tumors (13). miRNAs are single-stranded 
non-coding RNAs, which are capable of specifically recognizing 
the 3'-untranslated region of target mRNAs, thereby promoting 
the degradation and reverse transcription of target mRNAs (14). 
Various studies have shown that miRNAs are associated with 
the occurrence and development of many malignancies (15-17).

In this study, patients with benign and malignant colorectal 
tumors were studied, and the expression levels of miR-27a 
and miR-31 were analyzed. Based on analyses of relative 

expression levels of miR-27a and miR-31 in 40 patients with 
different data in observation group, patients with lymph node 
metastasis, distant metastasis, non-mucinous carcinoma (histo-
logical type) and Duke's grade C and D had overtly elevated 
relative expression levels of miR-27a and miR-31, suggesting 
that the expression levels of miR-27a and miR-31 are associ-
ated with tumor development, tumor grade and histological 
type of patients with colorectal cancer. In addition, analyses on 
changed tendencies of the relative expression levels of miR-27a 
and miR-31 in two groups at different time points (at admission, 
before surgery, at 3 days after surgery and after chemotherapy 
or at discharge) revealed that miR-27a and miR-31 expression 
levels in observation group were distinctly higher than those in 
control group, indicating that the expression levels of miR-27a 
and miR-31 are correlated with the occurrence of colorectal 
cancer to some extent. Moreover, the positive expression 
of miR-27a and miR-31 and the pathological findings were 
compared, and it was found that the diagnostic sensitivity and 
specificity of positive miR-27a and miR-31 expression were 
over 90% and approximately 70.0%, respectively, and the diag-
nostic accordance rates were close to 90%. The above results 
indicate that miR-27a and miR-31 detection has guiding value 
for the diagnosis of colorectal cancer. Finally, the correlation 
analyses of the relative expression of miR-27a and miR-31 with 
the survival time of patients discovered that the relative expres-
sion levels of miR-27a and miR-31 were positively correlated 
with the survival time of patients, further suggesting that the 
relative expression levels of miR-27a and miR-31 in colorectal 
cancer patients are related to the survival time of patients. The 
lower the relative expression levels of miR-27a and miR-31 are, 
the longer the survival time of patients will be.

miR-31 regulates the levels of large tumor suppressor 
homolog 2 and protein phosphatase 2A subunit B isoform R2-α, 
thus accelerating the growth of malignant cells, and it also blocks 
the increase in levels of hypoxia-inducible factors (18), thereby 
leading to the proliferation of malignant cells. In particular, 
during the occurrence and development of colorectal cancer, 
miR-31 can activate the RAS signal transduction pathway in 
the body and inhibit the translation of Rasa-1, thus causing 
the proliferation of colorectal cancer cells  (19). Moreover, 

Figure 3. Correlation between the relative expression level of miR-27a and 
the survival time of patients by Pearson's correlation analysis. The relative 
expression level of miR-27a is positively correlated with the survival time of 
patients (P<0.05).

Figure 4. Relation between the relative expression level of miR-31 and the 
survival time of patients by Pearson's correlation analysis. The relative 
expression level of miR-31 is positively related to the survival time of patients 
(P<0.05).
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the overexpression of miR-31 may result in distant metastasis 
of malignant tumor cells, so the level of miR-31 in the blood 
of patients with colorectal cancer is obviously increased. In 
addition, it is confirmed that miR-27a is highly expressed in 
tissues of a variety of malignant tumors including pancreatic 
cancer, breast cancer, thyroid cancer and ovarian cancer (20). 
The possible mechanism is that the overexpression of miR-27a 
reduces the protein level of B-cell translocation gene 2, inhibits 
the Ras/MEK/ERK pathway in colorectal cancer cells and thus 
increases c-Myc levels, and it downregulates expression levels 
of Golgi protein 73 and other tumor suppressor genes (21).

In conclusion, the expression levels of miR-27a and miR-31 
are associated with distant metastasis and tumor grade of 
patients with colorectal cancer, having high diagnostic value 
and their expression levels are positively associated with the 
survival time of patients.
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