
         Journal  of Clinical and Basic Research (JCBR). 2019; 3(3): P 5-11.  

5 

 

 

Expression Analysis of MicroRNA-196a in Esophageal Cancer 

Mohaddese Maghsudlu1, Ehsan Farashahi Yazd*2, Taghi Amiriani3 

 

1. Department of Genetics, Faculty of Medicine, Shahid Sadoughi University of Medical Sciences, 

Yazd, Iran ORCID ID: 0000-0003-3586-5429. m.maghsudlu.2@gmail.com 

2. Stem Cell Biology Research Center, Yazd Reproductive Science Institute, Shahid Sadoughi 

University of Medical Sciences, Yazd, Iran ORCID ID: 0000-0003-1122-0626. 

ehsanfarashahi@gmail.com 

3. Sayad Shirazi Hospital, Golestan Center of Gastroenterology and Hepatology, Golestan University 

of Medical Sciences, Gorgan, Iran 

 

ABSTRACT 

Backgrounds and objectives: Esophageal squamous cell carcinoma (ESCC) is a prevalent subtype 

of esophageal cancer in certain areas of the world. Molecular evaluations can provide a better 

understanding of the disease that could contribute to earlier diagnosis and treatment. Amplification 

or absence of microRNA (miRNA) genes has been described in many types of cancer, indicating 

that altered patterns of miRNA expression may affect cell cycle and its features. In this study, we 

investigated alteration of miR-196a expression in ESCC tissues and its association with tumor 

status.  

Methods: The study was done on 30 specimens including matched tumor and normal tumor margin 

tissues. RNA extraction and complementary DNA synthesis were performed using specific primers. 

Quantitative PCR was done to assess the relative expression of miR-196a in tumor tissues of 

patients with ESCC. Data were normalized by expression level of SNORD gene as an internal 

control. The GraphPad Prism and SPSS software were used for analysis of data. 

Results: MiR-196a expression was higher in cancer tissues compared to normal tissues (P>0.05). 

The miRNA upregulation had no significant correlation with clinicopathological features such as 

age, gender and survival rate. 

Conclusion: The results of the present study indicate a nonsignificant increased expression of miR-

196a in ESCC tumor specimen. Future studies with a larger sample size could confirm our findings.  
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INTRODUCTION 

Esophageal cancer (EC) is one of the most 

prominent cancers in the world. Esophageal 

squamous cell carcinoma (ESCC) is the 

common histopathological type of EC, which 

is diagnosed by an early-stage lymph node 

metastasis (1-3). ESCC accounts for 90% of 

EC cases in the Asian EC belt that extends 

from Northern Iran to the North-Central 

China. Diagnosis of EC in the late stages and 

when the symptoms appear makes treatment 

usually ineffective. Therefore, it is imperative 

to seek reliable biomarkers for an early 

detection and prognosis of ESCC (4).  

MicroRNAs (miRNAs) are a class of small 

non-coding, single stranded RNAs of 17-25 

ribonucleotides, which are known as 

important regulators of gene expression (5). 

Binding of these molecules to 3’-untranslated 

region of target mRNAs leads to mRNA 

degradation or translational repression (6). 

Studies show that miRNAs are involved in 

numerous cellular pathways related to 

differentiation, proliferation, apoptosis and 

metabolism, and are also important for 

regulation of tumor suppressor genes in many 

cancers (7). MiRNA dysregulation has been 

detected in different types of primary and 

metastatic cancer (8, 9). Several studies have 

investigated this dysregulation in 

malignancies of the gastrointestinal tract (10). 

Among miRNAs that play a role in various 

stages of cancer, miRNA-196 family can be 

considered as tumor status markers, especially 

in malignancies with squamous cell origin 

and cancers of digestive system. MiR-196a 

belongs to the mentioned family and its genes 

are located on chromosomes 12 and 17 in the 

homeobox gene clusters (Hox) regions. Both 

genes transcribe the same functional mature 

miRNA sequence. Evidence suggests that 

expression of this microRNA may be altered 

in esophageal adenocarcinoma cancer cells. 

Moreover, it’s up regulation has been recently 

discovered in the saliva specimens from 

ESCC patients and ESCC cell lines (11, 12). 

It seems that the level of miR-196a expression 

is associated with metastasis, poor prognosis 

and reduced overall survival of the patients 

(13, 14). Therefore, in the present study, we  

 

evaluated the relative expression level of 

miR-196a in cancer and normal margin 

esophagus tissues. Moreover, we investigated 

whether altered expression of this miRNA 

was associated with the patient’s short-term 

survival. 

 

MATERIALS AND METHODS 

Sample collection 

Overall 30 ESCC and normal tissue 

specimens were taken from 15 patients (7 

females and 8 males, mean age 71 years) who 

had undergone endoscopy. Written consent 

was obtained from all patients prior to 

sampling. The samples were only collected 

from patients with squamous cell carcinoma 

and those with adenocarcinoma were 

excluded. Moreover, patients with recurrent 

disease and those receiving chemotherapy 

were not included in the study. Considering 

the limited sampling time and large number of 

excluded subjects, the number of samples was 

not large. The patients were followed up for 6 

months. The study was approved by the ethics 

committee of Shahid Sadoughi University of 

Medical Sciences, Yazd, Iran.  

Fresh samples were soaked in RNA Later 

(Qiagen, Hilden, Germany) and kept at -80 

°C.  

 
RNA extraction, cDNA synthesis and qPCR 

Total RNA was extracted from the tissue 

samples using the RNA RiboEx extraction kit 

(GeneAll). Then, cDNA was synthesized 

using the MicroRNA 1st Strand cDNA 

Synthesis Kit (Stem cell Tech, Tehran, Iran) 

and the polyA tailing method was used. To 

form the polyA tails, the samples were 

incubated at 37 °C for 30 minutes. Next, they 

were incubated at 60 °C for 20 minutes for 

polyA polymerase inactivation. Finally, the 

reverse transcription step was carried out on 

polyadenylated samples by incubation at 25 

°C for 10 minutes, at 42 °C for 60 minutes 

and at 70 °C for 10 minutes. RT-qPCR was 
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done using 1 μL cDNA, microRNA QPCR 

master mix (Stem cell Tech, Tehran, Iran) and 

commercial miR-specific primers with the 

following sequences: forward primer for 

miR196a (ATT GAT GCG TAG GTA GTT 

TCA), and the reverse universal primer (Stem 

cell Tec, Tehran, Iran). The SNORD gene was 

used as an internal control and the forward 

primer sequence was AGA TTT AAC AAA 

AAT TCG TCA C. RT-PCR was performed 

in a Rotor Gene real-time quantitative PCR 

instrument (Qiagen, Germany) under the 

following conditions: 95 °C for two minutes, 

followed by 40 cycles of 95 °C for five 

seconds and 60 °C for 30 seconds. All RT-

qPCR amplifications were carried out in 

duplicate, and a negative control was placed 

for each reaction for quality control. Finally, 

accuracy of the amplified RT-qPCR products 

was determined by assessing presence of 

single, sharp melting curves. 

 

 Statistical analysis 

Data obtained from the RT-PCR experiment 

were analyzed using the GraphPad Prism 6 

software (GraphPad Software Inc., San 

Diego, USA) and SPSS16 software (SPSS 

Inc., Chicago, IL). Level of miRNA 

expression in each sample was normalized to 

that of the SNORD gene. Then, miRNA 

expression level in the tumor samples and 

normal samples was compared using the 2-

ΔΔCt method. Normal distribution of the data 

was confirmed by the Kolmogorov–Smirnov 

test. Comparisons were made between the two 

groups using t-test at significance of 0.05. The 

Chi-square test and logistic regression 

analysis were used to evaluate the relationship 

between miRNA expression and 

clinicopathological characteristics of ESCC 

patients. 

 

RESULTS 

MiR-196a was slightly upregulated in ESCC 

tumors  

The relative expression of miR-196a in tumor 

tissues was slightly higher (3.2 ± 6.3) than in 

normal adjacent tissues (P=0.488) 

(Figure1A). Figure 1B shows the melting 

curve of final products amplified by miR-

196a primers.  

 

 

 

Figure 1. Specific gene expression analysis of miR-196a. A) Relative expression of miR-196a in tumor 

and tumor margin samples. B) Melting curve of the final product replicated with miR-196a primers. 
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Correlation analysis of the miR-196a with 

clinicopathological features of ESCC 

patients 

Expression level of miR-196a was 

categorized into high and low groups 

according to the median value; however, no 

significant correlation was noted between 

miR-196a expression and patients’ clinical 

characteristics (Table 1).  

 
 

Table 1. The relationship between miR-196a expression and clinical characteristics of patients with 

ESCC  

Clinical profile Variable 

Total number 

miR-196a 

overexpression 

miR-196a 

underexpression P-value 

15 8 7 

Age 

 

<70 years 6 4 2 

0.257 

>70 years 9 4 5 

Sex 

 

Male 8 3 5 

0.16 

Female 7 5 2 

Survival 

<6 months 6 2 4 

0.130 

<6 months 9 6 3 

 

.DISCUSSION 

Recently, extensive research has been 

performed on the role of miRNAs expression 

in cell function, survival and development. 

Investigating miRNAs expression patterns in 

different cancers can be also beneficial (15). 

MiRNAs have been suggested as potential 

biomarkers and therapeutic targets for various 

diseases (16).   

MiR-196a is involved in normal development 

and the pathogenesis of diseases, such as 

cancer. This miRNA is capable of regulating 

different genes in various cell types and under 

different statuses. Although located in the 

Hox gene cluster, miR-196a regulation can be 

also modulated by factors such as circular 

RNAs in oral squamous cell carcinoma. Thus, 

further research is required to clarify the 

regulation of miR-196a in different tissues, 

including EC (17). Regarding the regulatory 

function of microRNAs in cells, determining 

their putative targets could reveal the outcome 

of expression alterations in normal and 

affected tissues. Amongst all putative targets 

for miR-196 that have been found by in silico  

 

 

approaches, Hox mRNAs are preferentially 

targeted by the miR-196 gene family which 

are associated with malignancies, such as 

gastrointestinal tumors. Other significant 

targets thought to be involved in different 

cancers include, p27kip in gastric cancer (18), 

NFKBA in pancreatic cancer (19), NME4 in 

oral cancer (20) and Annexin A1 in head and 

neck and esophageal adenocarcinoma (21). 

Considering tissue similarities, Annexin A1 

and NME4 seem to be appropriate candidates 

for future research on ESCC. A recent study 

on Annexin A1 in Het-1A cell line of human 

normal esophageal epithelial and the EC109 

cell line of ESCC indicated that miR-196a 

may affect different features of ESCC cells 

such as proliferation, invasion and migration 

by targeting ANXA1. The study also stated 

that the Annexin A1-induced regulation of 

MMP-2, COX2 and E-cadherin may 

contribute to the development of cancer cell 

characteristics. Thus, the miR-196a/ANXA1 

axis may be considered a potential therapeutic 

target in ESCC (22). 
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Overexpression of miR-196a is common in 

digestive tract malignancies such as oral, 

gastric, colon and colorectal cancers and 

correlates with poor prognosis (13, 14, 23). In 

a recent study on gastric cancer stem cells, 

miR-196a was remarkably upregulated in 

less-differentiated and more invasive gastric 

cancer cells (24). A study on head and neck 

squamous cell carcinoma revealed that 

downexpression of miR-196a with anti-miR 

reduced invasion and migration of tumor cells 

as well as fibronectin adhesion (25). Despite 

the strong evidence on the oncogenic function 

of miR-196 in cancers, few reports have 

indicated that the miR-196 family can act as 

tumor suppressors in some cancers, such as 

melanoma and breast cancer (26). Some 

studies have suggested miR-196a as a non-

invasive biomarker for diagnosis, staging and 

prognosis of cancers (27-29).  

Correlation of aberrant miR-196a expression 

and single nucleotide polymorphisms with 

chemosensitivity and radioresistance has been 

demonstrated in different studies, suggesting 

that investigating expression patterns and 

known polymorphisms might be useful in 

development of therapeutic strategies (29, 

30). 

Upregulation of miR-196a was previously 

shown in esophageal adenocarcinoma, in 

saliva specimens and ESCC cell lines (11, 12, 

22). The alteration of miR-196a expression is 

in concordance with previous studies, but the 

lack of statistical significance as well as the 

non-significant relationship between 

expression changes and short survival could 

be due to the small sample size in our study.   

 

CONCLUSION 

Overall, the present study shows that miR-

196a expression is altered in ESCC 

specimens. Considering the important role of 

this miRNA in cancers of the upper 

gastrointestinal tract and its capability as a 

potential biomarker, further investigations 

with a larger sample size and on serum 

samples could be beneficial.  
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