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Abstract

Background: One of the most important epigenetic factors in lung cancer is aberrant DNA methylation. So far, many
studies have been performed on the methylation of various genes and microRNAs in various cancers, especially lung
cancer. So because of the high importance of microRNAs in cancer. In this study, mir-146b methylation was checked in
NSCLC tissues.

Method: Analysis methylation of mirl46b was investigated in 30 samples NSCLC tissues and 30 adjacent normal tissues
using by MS-HRM method.

Results: Study on mirl46b methylation showed that there was no significant difference between the methylation levels of
this microRNA in tumor samples compared with healthy samples (P>0.05). However, this study was designed as a pilot

study, and further investigations are required to confirm our findings.
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I. INTRODUCTION

One of the most common cancers in world is lung cancer
and malignant changes in the epithelial cells of the lung can
lead to this cancer (1, 2). The performance of current
treatments for lung cancer depends on the time of diagnosis
and if the tumor is detected at an early stage, the chance of
survival is higher. Only 13% of patients with lung cancer
survive more than 5 years (3). Two major types of lung
cancer are small cell lung cancer (SCLC) and non-small cell
lung cancer (NSCLC) (4). The type of NSCLC is the most
common type that about 85% of lung cancer belong to its,
also this type of lung cancer includeslenocarcinoma
(AdC), squamous cell carcinoma (SqCC), and large cell
carcinoma (5, 6)In the development of lung cancer are
involved genetic factors, epigenetics and environmental
factors which of environmental factors can be indicated to

smoking, exposure to tobacco smoke, asbestos, arsenic,
radon gas and air pollution (7, 8). In 2016, around 224390
cases of lung cancer were diagnosed in the United States, of
which 158080 died and in 2014, about 8251 people died of
lung cancer in Australia (9, 10). DNA aberrant methylation
that one of the most important epigenetic changes is deeply
involved in the development of human cancers. (11, 12). In
particular, the aberrant methylation of the CPG Islands in
the promoter region causes the gene to be muted (13). So
far, many studies have examined the role of microRNAs in
various cancers, especially lung cancer (14, 15). The study
of microRNAs in cancer patients can be used as new
diagnostic or pre-diagnostic methods (16). Many studies
have been conducted on mirl46b in lung cancer (17, 18).
Mirl46 was first identified as an immune regulator in
response to microbial infections. Further studies showed that
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mir-146a/b was in the NF-KB dependent pathway and was
induced by TLR. This micro-RNA inhibits the NF-KB
pathway by targeting two essential proteins in the message
transmission path called TRAF6 and IRAK, also studies
have shown that mirl46b acts as a tumor suppressor (19-
21). So far the expression level of mirl46b has been
checked in lung cancer (22), therefore in this study, we
investigated the methylation changes of mir-146b by using
the MS-HRM method.

II. M ATERIAL AND METHODS

2.1 Patients and Samples

Human NSCLC tissues (n = 30) and adjacent non-tumor
tissues were obtained from patients at Masih daneshvari
Hospital, Tehran, Iran, with informed consent from each
patient. The type of the disease was diagnosed by the
pathologists and the patientsd not receive any type of
treatment. Clinicopathologic characteristics of thirty
NSCLC patients are presented in table 1.

Table 1 Clinicopathologic characteristics of thirty NSCLC

patients.

Variable Value (n = 30)
Gender

Male 22 (73%)

Female 8 (27%)
Smoking history

Never-smoker 22 (73%)

Current smoker 8 (27%)
Cell type

Adenocarcinoma 17 (57%)

Squamous cell carcinoma 13 (43%)
Stage

I 9 (30%)

[ 11 (36.66%)
I 10 (33.34%)

2.2 DNA Extraction and Bisulfite treatment

DNA was extracted by using the Qiagen DNA
Extraction Mini Kit (Qiagen, United States) from each
tumor and normal tissues according to the manufacturer’s
specifications. The concentration of DNA was determined
by spectrophotometry and Integrity of DNAs were assessed
by 1.0% agarose gel electrophoresis. Then, 1000ng
Genomic DNA of each tumoand normal tissues were
treated with Sodium bisulfite by usifZ DNA Methylation
Kit (Zymo Research, Orange, CA), according to the
manufacturer's recommendation. The entire converted DNA
was stored at -70 °C until use.

2.3 Preparation of controls

For unmethylated control, we used white bloocell
DNA and then, fully methylated DNA was made by
treatment a same white blood DNA extracted with
Sssl according to the manufacturer's recommendation
(Thermo Scientific, United States). Finally, by diluting fully
methylated DNA with unmethylated bisulfate-treated DNA,
all controls with different ratios (10%, 25%, 50% and 75%
methylated controls) wermenstructed.

2.4 MS High resolution melting (MS-HRM)

MS-High Resolution Melting was performed in a 20-
reaction containing 4 of 5x HOT FIREPOtEvaGreefi
HRM Mix (ROX), 14l of bisulphite converted DNA, 14}
of H20 and 1l of mixed forward and reverse primers (6
Pmolil concentration) by using an StepOnePlus™ Real-
Time PCR Systems (ABI Applied Bio-systems, Thermo
Fisher Scientific, USA). The thermocycler conditions were
as follows: initial denaturation at 95°C for 15 min; followed
by 40 cycles of 94°C for 15 seconds, 58°C for 20 seconds
(annealing time), 72°C for 30 seconds (extension time); and
a final extension at 72°C for 5 min. The melting curve stage
was performed as follows: denaturation at 95°C for 15s,
60°C and 58°C for 1 min, followed by HRM step ramping
from 58°C to 95°C, rising 0.3%. The primers used for
amplification are listed in Table 2.

Table 2.Designedorimer sequences for Mir-146b.

Target genes Sequences (5> 37) Product
length
Mir-  Forward GGGGGTAGGAGGGGAAATTATT 108bp

146b Reverse

CCGCCTTTAATCTCGTTAATAAAACTA
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2.5 Satistical analysis

Statistical analysis was performed using the GraphPad
Prism v7.03 (GraphPad Software Inc., USA) and Chi-square
test. For all tests, & value <0.05 was considered
statistically significant.

Ill. R ESULTS

In this paper, the methylation status of mir-146b was
examined in 30 samples NSCLC tissues and 30 adjacent
normal tissues by MS-High resolution melting method. As
mentioned in the materials and methods section, in this
study controls were considered 0%, 10%, 25%, 50%, 75%
and 100% methylated that figure 1 illustrates results
obtained of controls. Also, for more certainty two 50%
methylated controls were provided. Cut off for this study
was considered 10%. This study reported that were
hypermethylated 1 (3.33%) out of the 30 NSCLC samples.
In contrast, none of the normal samples were in the
promoter region of methylated, so that there was no
significant difference of methylation status between tumor
samples with adjacent normal samples (P=0.31). (Fig. 2 and
3 show the results of the mir-146b methylation).

IV. DISCUSSION

DNA hypermethylation of tumor suppressor genes was
an important epigenetic event in the progression of early
changes in the progression of NSCLC, the silencing of
genes through promoter hypermethylation is now
recognized as a major and causal epigenetic event. It is also
closely associated with transcriptional silencing of genes
(23). In this paper, we have analyzed Mirl46-b gene
promoter methylation status in 30 NSCLC patients by the
MS-HRM method.

As mentioned, mirl46b acts as a tumor suppressor and
earlier research on this miRNA determines different results
in various cancers. Li et al demonstrated that expression of
mirl46b significantly reduced in NSCLC patients and they
also shown low levels of miR-146b expression are
associated with poor prognosis (24). In another study, it was
found that the expression of mir-146b vamsvnregulated in
human prostate cancer tissues (25). According to the results
obtained in these studies, we expected to see the
hypermethylation of this gene in this patients, but MS-high
resolution melting analysis didn't show any significant
difference in methylation level between tumor and non-
tumor adjacent tissues. One of the reasons that could be
proposed for this contradiction, is that the samples in this
study are often at the early stages of lung cancer and
according to the research by He et al, mir-146b inhibits
epithelial-mesenchymal transition by regulating FOXM1 in
lung cancer cells and this process occurs in the advanced
stages of the disease (26). Moreover, the decrease of mir-
146b expression levels in cancerous lung tissues can be
related to the mutation in this gene as well as to different
epigenetic factors or regulatory factors at transcriptional
level or to post-transcriptional factors.

In summary, we didn’t see any significant difference in
methylation level between tumor and adjacent normal lung
tissues for mir-146b. However, this study was designed as a
pilot study, and further investigations are required to
confirm our findings.
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Figure 1. The graph (A) related to 0% methylation control, (B) related to 10% methylation control, (C) related to 25%

methylation control, (D) related to 50% methylation control, (E) related to 75% methylation control and (F) related to 100%
methylation control.
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Figure 2. The graphs related to the mir-146b with controls and samples. (A) related to difference plot of mir-146b methylation,
(B) related to aligned melt curves of mir-146b methylation and (C) related to difference plot of mir-146b methylation control so
that controls are from down to up consists of 0%, 10%, 25%, 50%, 50%, 75% and 100% methylation.
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Figure 3. The graph related to methylation of mir-146b in NSCLC tumor samples compared to non-tumor adjacent samples.
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