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Abstract

Objective: To study expression levels of miR-218 in colorectal cancer and normal tissues.

Methods: Using real-time quantitative PCR to detect the expression levels of miR-218 in 60 cases of colorectal cancer and the corresponding

normal tissues, calculate its relative expression.

Results: The relative expression of miR-218 in the tissues of 60 patients with colorectal cancer was 0.3297+0.2998, which was significantly
lower than the control group. The difference expression of miR-218 was statistically significant (P<0.05). There is no difference in the expressing of
miR-218 in the gender, age, gross form, pathological type, differentiated degree, lymphatic metastasis, depth of invasion, UICC Stage(P>0.05). There
are lower expressions in lymph node metastasis than in those without lymph node metastasis.

Conclusion: miR-218 showed low expression in colorectal cancer. Its lower expression levels may be prompted to lymph node metastasis
sooner. MiR-218 may act as a tumor suppressor gene involved in tumor development.
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Introduction

Colorectal cancer is one of the most common malignant
tumors in the digestive tract, ranking 4th in the fatal cause of
malignant tumors [1], and its incidence is increasing year by year.
Recurrence, metastasis and spread of tumors are still the main
causes of death. Therefore, it is of great significance to further study
the pathogenesis of colorectal cancer and find a more effective
treatment for it. Studies have found that MicroRNAs (miRNAs or
miRs) play an important role in cell proliferation, differentiation,
apoptosis, gene regulation and tumor occurrence and development.
Some miRNAs are involved in the mediation of tumor suppressor
genes, while others play a role as oncogenes. Gene chip technology
was used to detect the expression profile of miRNAs in various
tumor tissue samples, and it was found that most miRNAs were
down-regulated in tumor samples and a few miRNAs expression
levels were up-regulated. More and more studies have shown that
miRNAs have the role of oncogenes or tumor suppressors, and it
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plays an important role in the process of cell growth, proliferation
and apoptosis. The abnormal expression level of miRNAs is related
to the occurrence and development of many tumors. Therefore,
the study of the relationship between miRNAs and tumor is of
great significance for exploring the occurrence, development and
treatment of tumors.

Materials and Methods
General Information

From June 2016 to June 2018, 60 fresh samples of colorectal
cancer that were surgically excised and pathologically confirmed by
the affiliated hospital of Inner Mongolia Medical University were
collected as the experimental group and the corresponding normal
tissue samples as the control group. No preoperative chemotherapy
or radiation treatment was performed in all cases, and complete
case data was available.
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Experimental Methods

Extraction and Detection of RNA: Tissue samples were taken
within 1 h after excision, and quickly placed in a sterile enzyme-
free cryopreservation tube and stored in liquid nitrogen. Total RNA
was extracted by TRIzol reagent. RNA concentration was measured
using a DU800 nucleic acid protein analyser (BECKMAN, USA), and
RNA integrity was detected by agarose gel electrophoresis.

Reverse Transcription: Complementary DNA first strand
synthesis  kit, miRcute miRNA fluorescence
detection kit, miR-218 reverse
(provided by Beijing Tiangen Biochemical Technology Co., Ltd.),
U6snRNA (provided by Zhongmeitaihe Co., Ltd.). U6 forward
primer: 5-CTCGCTTCGGCAGCACA-3’; U6 reverse primer:
5’-AACGCTTCACGAATTTGCGT-3". Reaction system: 2 ug total RNA;
2 puL random primer; 2 pL high purity dNTP; Make up RNase-Free
ddH20 to 14.5 pL. After heating at 70 °C for 5 min and cooling for
2 min, add the following line: 4 pL of 5-fold concentration of first
strand synthesis buffer (containing DTT); 0.5 pL of RNasin. Add
1 pL (200 U) TIAN script M-MLV. Warm bath at 25 °C for 10 min;
then warm bath at 42 °C for 50 min. The reaction was terminated
by heating at 95 °C for 5 min and stored at -20 °C.

quantitative

forward primer, primer

PCR System and the Conditions: Add the following reaction
system to a 0.2 mL octatube at 4 °C: 2xmiRcute miRNA Premix 5
uL; 50xROX Reference Dye 0.8 pL; miR-218 forward primer 0.2 pL;
reverse primer 0.2 pL; dd H20 3.3 ul; complementary DNA 0.5 plL,
total system 10 pL. PCR reaction conditions: 94 °C for 2 min, 1 cycle;
94 °C for 20 s, 60 °C for 34 s, 50 cycles.

Detection of Relative Expression of miR-218: SYBR Green
fluorescence quantitative PCR was used to detect the relative

expression of miR-218 in colorectal cancer tissues and normal
tissues using U6snRNA as an internal reference. The miR-218
expression level was calculated as RQ (relative expression amount)
= 2-AACt. ACt=Ct(miR-218)-Ct(U6); AACt=ACt (cancer tissue) -ACt
(normal tissue). The higher the ACt value, the lower the expression
of miR-218. In the real-time PCR technique, the Ct (CyClethreshold)
value indicates the number of cycles experienced when the
fluorescent signal in each reaction tube reaches a set domain value.
There is a linear relationship between the Ct value of each template
and the logarithm of the initial copy number of the template. The
more the starting copy number, the smaller the Ct value.

Statistical Method

Statistical analysis performed using SPSS 19.0.
Measurement data were expressed as meantstandard deviation.
Pairwise t-test and analysis of variance were used for comparison

between groups. P<0.05 was considered statistically significant.

was

Results

In this experiment, the amplification curve is concentrated,
smooth, and has a stable plateau. The peak position is between
20 and 30 ct values (Figures 1 & 2), indicating the amplification
efficiency, specificity and template of the primers in this
experiment. The amount is more appropriate. The dissolution curve
is concentrated in a single peak (Figures 3 & 4), indicating that the
specificity of the test is good, and the product is single. In 60 cancer
patients, the relative expression of miR-218 in 2 cases was >1, <1
in 58 cases and <0.5 in 4 cases. Relative expression was 0.3297 +
0.2998. Cancer and normal tissue of miRNAs - 218 express multiple
2- A A Ct difference (t = 17.320, P = 0.000). The relative expression
level of miR-218 was not significantly different among all factors
except lymph node metastasis (P>0.05), as shown in Table 1.

Table 1: Relationship between relative expression of miR-218 and clinicopathological features of patients.

Relationship between Relative Expression of miR-218 and Clinicopathological Features of Patients
Characteristic Number (n=100) 2-AACt (X %S) TorF P

Male 33 0.37%0.16

Gender 1.35 0.26
Female 27 0.29+0.11
<65 34 0.34+0.15

Age 0.28 1.14
>65 26 0.32+0.13
Uplift type 31 0.35+0.09

Gross Form 0.32 0.65
Ulcer type 29 0.31+£0.12
Adenocarcinoma 56 0.32+0.14

Pathological Type 1.47 0.23
Other Types of Cancer 0.46+0.11
Poor Differentiation 4 0.39+0.18

Differentiated Degree Moderate Differentiation 30 0.28+0.09 0.66 1.59
High Differentiation 26 0.37+0.13
Yes 15 0.28+0.11

Lymphatic Metastasis 2.33 0.02*
No 45 0.48+0.22
T1T2 10 0.30+£0.17

The Depth of Invasion 0.57 0.64
T3T4 50 0.34+0.10
1 8 0.27+0.12

UICC Stage I 36 0.28+0.12 2.87 0.08
111 16 0.47+0.21
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Figure 1: Amplification curve of miR-218.
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Figure 3: Dissolution curve of miR-218.
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Discussion

By analysing more patients with colorectal cancer, miR-
218 expression was significantly decreased in colorectal cancer
compared to non-tumor tissues. Low expression of miR-218 was
also demonstrated in comparison of colon cancer cell lines with
normal colon tissue [2]. The down-regulation of miR-218 also
appeared in other cancers, including gastric cancer [3-4], glioma
[5], nasopharyngeal cancer [6], lung cancer [7] and bladder cancer
[8]. Human miR-218 contains two different genes (miR-218-1 and
miR-218-2), which are processed to encode an identical mature
sequence. MiR-218-1 and miR-218-2 were embedded in the
introns of SLIT2 gene on chromosome 4p15.2 and SLIT3 gene on
chromosome 5q35.1, respectively. 4p15.1 ~ 15.3 frequent absences
can lead to colorectal cancer [9]. Therefore, heterozygous deletions
in this region may be associated with down regulation of miR-
218 in colorectal cancer patients. On the other hand, SLIT family
host genes are often inactivated in colorectal cancer through their
promoter methylation [10]. Studies have found that the expression
of miR-218 restores when the DNA methylation inhibitor 5-aza-
2 ‘-deoxycytidine is used in colorectal cancer cell lines. In
nasopharyngeal carcinoma and oral squamous cell carcinoma, miR-
218 is down regulated by promoter methylation [11-12].

These data suggest that methylation of the CpG island (the
dinucleotide genome segment) may also contribute to miR-218
silencing in colorectal cancer. In the tumor origin stage of colorectal
cancer, down regulated miR-218 means that it may play a role
as a potential tumor suppressor gene. The experimental results
show that miR-218 expression in colorectal cancer tissue level is
significantly lower than that of normal tissue. MiR-218 May play the
role of tumor suppressor gene in colorectal cancer and improve the
level of the expression of miR-218 may be a potential for colorectal
cancer treatments. From the level of expression of miR-218 and the
relationship between the clinicopathological features of colorectal
cancer can be seen that, miR-218 expression level and gender,
age, clinical stage, tumor gross morphology, histology, has nothing
to do with infiltrating depth and differentiation degree of tumor,
associated with lymph node metastasis, The expression was lower
in those with lymph node metastasis than in those without (the
data in the Table 1 has been adjusted). The lower the expression
level of miR-218 in colorectal cancer may indicate the earlier lymph
node metastasis, and miR-218 may be involved in the occurrence
and development of tumor as a tumor suppressor gene and is
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expected to be a molecular marker for the diagnosis and prognosis
of colorectal cancer [13].
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