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Abstract: This study was designed to explore the role of MiR203 promoter methylation in the process of Barrett’s esophagus 

carcinogenesis. RT-PCR was used to detect the expression levels of miRNA-203 in Barrett’s esophagus, esophageal cancer and 

normal esophageal mucosa cell lines, before and after the treatment of demethylation. MiR203 promoter methylation levels in 

these cell lines were measured by Methylation Specific PCR (MSP). Immunohistochemistry was used to test the expression and 

distribution of K-Ras, a target of miR203, in esophageal cancer, BE and normal esophagus tissues. The following results were 

found based on the above methods. MiR203 expression levels were reduced obviously in Barrett esophagus and esophageal 

cancer cells than normal esophageal cells, the difference was statistically significant (P=0.003). After demethylation treatment, 

miR203 expression levels were significantly increased in Barrett's esophagus and esophageal cancer cells, the differences were 

statistically significant (P=0.03). MSP results showed that miR203 promoter changed to be low-methylation or non-methylation 

after demethylation treatment. In conclusion, MiR203 in Barrett's esophagus and esophageal cancer cells reduced expression is 

related to its Promoter methylation, miR203 promoter methylation throughout the carcinogenesis of Barrett's esophagus, it may 

become a key molecular biomarker in process of Barrett esophagus cancerous, and may become the prevention and treatment 

targets of Barrett esophagus carcinogenesis. 
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1. Introduction 

Barrett’s esophagus (BE) was referred to a pathological 

phenomenon, what occurred in the lower esophagus, that 

simple columnar epithelium metaplasia replaced the 

stratified squamous epithelium, whatever with or without 

intestinal metaplasia, and which accompanied by special 

types of intestinal metaplasia was domestic grandpa as 

Esophageal Adenocarcinoma (EAC) of precancerous 

lesions. The carcinogenesis development process was 

usually metaplasia-hyperplasia-adenocarcinoma. It was 

reported that patients with BE risk higher 30-125 times than 

generals [1]. Therefore, it’s very important to find out BE 

carcinogenesis and its mechanism in early time, and it’s 

certain valuable to determine the molecular marker and 

therapeutic target. 

Epigenetics means the heritable changes in gene expression, 

but not in DNA sequence. The change way includes DNA 

methylation, chromatin remodeling, histone modifications and 

non-coding RNA, etc. DNA methylation is one of the 

important mechanisms of epigenetics
 
[2], it is closely related 

to the development of cancer [3, 4]. MicroRNAs (miRNA) is a 

kind of non-coding small RNAs, with about 22 to 28 

nucleotides, it can regulate cell proliferation, differentiation 

and apoptosis, and it can also regulate the development of 

cancer by suppressor genes or oncogenes. The epigenetics 

regulation in miRNA expression plays an important role in the 

development of cancer, so this study was designed to observe 

the relationship between miR203 promoter methylation and 

BE carcinogenesis. 

Main body 
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2. Method 

2.1. Materials and Methods 

Cell lines were bought from American Type Culture 

Collection (ATCC), including BE cell lines (B-T、B-T9、

B-T10), esophageal carcinoma cell lines (EC109、TE-10、

SEG-1) and Normal esophageal mucosa cells (NES). 

MiR203 promoter sequences and transcription start site were 

predicted by Public Library of Bioinformatics (figure 1). The 

RT-PCR primer sequences were designed as following 

sequences, reverse transcription 

TCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGC

TAGTGGT, forward primer 

ACACTCCAGCTGGGGTGAAATGTTTAGGACCA, 

reverse primer CTCAACTGGTGTCGTGGA. The MSP 

primer sequences were designed as following sequences, 

forward primer TGGGTGGTTGTAGTAGGGTAGG, 

methylation reverse primer 

ATTAAAAACCACTAAACCCAACG, un-methylation 

reverse primer CTATTAAAAACCACTAAACCCAACA. All 

the cell lines were cultured in 1640 culture medium 

containing 10% fetal bovine serum. Real-time PCR was used 

to detect miR203 expression levels above cell lines. 1% 

5-aza-2'-deoxycytidine and 0.1% Trichostatin A were 

dissolved in dimethyl sulfoxide as demethylation drugs. MSP 

was used to detect miR203 promoter methylation levels in 

certain cell lines. Immunohistochemistry was used to detect 

K-Ras protein expression levels in BE, esophageal cancer 

and normal esophageal tissues. 

 

Figure 1. Prediction of miR203 promoter sequences and transcription start site. 

2.2. Statistical Methods 

Spss 22.0 was used as statistical application, LSD test 

was used to test group comparison. The paired T test was 

used to detect miR203 expression levels in cell lines before 

and after demethylation, the differences of miR203 

expression levels between diseased tissues and adjacent 

normal tissues were also detected by paired T test analysis, 

Satterthwate t’ test was used if variance not neat. P < 0.05 

for the difference was statistically significant. The 

methylation rate was calculated of 

Methylation/Methylation + Un-methylation. 

3. Results 

3.1. MiR203 Expression Levels in Cell Lines 

RT-PCR tests in cell lines showed that miR203 expressed 

significantly lower in BE and esophageal cancer cell lines, 

especially in B-T and SEG-1 (Figure 2-A). After 

demethylation treatment, miR203 expression levels in B-T 

and esophageal cancer cell lines got significantly higher than 

before, but lower in B-T9 and almost the same in B-T10 

(Figure 2-B). The comparison of ascending range showed that 

it was significantly higher than BE cell lines after 

demethylation treatment (Figure 2-C). 
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Figure 2. MiR203 expression levels in cell lines. A: each miR203 expression 

level in cell lines; B: each change of miR203 expression level before and after 

demethylation; C: change mounts of BE and esophageal cancer cell lines 

before and after demethylation; *: P < 0.05. 

3.2. MiR203 Expression Levels in Tissues 

RT-PCR tests in BE and esophageal cancer tissues showed 

that miR203 expression levels were both lower in them than 

adjacent normal esophageal tissues, and it was more lower in 

esophageal cancer tissues than BE (Figure 3). 

 

 

Figure 3. MiR203 expression levels in tissues. A: miR203 expression levels in 

BE and adjacent normal tissues; B: miR203 expression levels in esophageal 

cancer and adjacent normal tissues; C: miR203 expression levels in BE and 

esophageal cancer tissues; *: P < 0.05. 

3.3. MSP in Cell Lines 

Results of MSP in cell lines showed that methylation and 

permethylation was found in miR203 promoter in BE and 

esophageal cancer cell lines, and non-methylation in normal 

cell lines (Figure 4-A). After demethylation treatment to BE 

and esophageal cancer cell lines, MSP was used again, the 

results showed that methylation levels of miR203 promoter in 

these cell lines changed into low methylation or 

non-methylation (Figure 4-B). The difference of methylation 

rate was significantly after demethylation treatment (Figure 

4-C). 

 

Figure 4. MSP test of miR203 promoter region in cell lines. A: each MSP test 

of miR203 promoter region in cell lines; B: each MSP test of miR203 

promoter region in cell lines after demethylation; C: comparison of 

methylation rate before and after demethylation; *: P < 0.05. 



24 Liu Tianyu et al.:  MiR203 Lost Suppressor Genes Function in the Process of Barrett’s Esophagus   

Carcinogenesis Because of High Methylation in Promoter 

 

3.4. MSP in Tissues 

The results of MSP in tissues showed that miR203 promoter methylation were found in BE and esophageal cancer tissues, but 

low methylation or non-methylation in adjacent normal tissues (Figure 5). 

 

Figure 5. MSP test of miR203 promoter region in tissues. A: each MSP test of miR203 promoter region in BE tissues; B: each MSP test of miR203 promoter 

region in BE adjacent normal tissues; C: each MSP test of miR203 promoter region in esophageal cancer tissues; D: each MSP test of miR203 promoter region 

in esophageal cancer adjacent normal tissues;*: P < 0.05. 

3.5. Protein K-RAS Expression in Tissues 

Protein K-RAS was tested by Immunohistochemistry in BE and esophageal cancer tissues. It expressed higher in BE and 

esophageal cancer tissues than adjacent normal tissues, and even more higher in esophageal cancer tissues than BE (Figure 6). 

 

Figure 6. Immunohistochemical test of Protein K-RAS expression in tissues. A: BE tissues; B: BE adjacent tissues; C: esophageal cancer tissues; D: esophageal 

cancer adjacent tissues. 

4. Discussion 

The diagnosis criteria of BE contains length and 

histological lesions, BE was usually divided into Long 

segmental Barrett’s esophagus (LSBE) and short segmental 

Barrett’s esophagus (SSBE) [5]. LSBE had a cancerous rate of 

0.5%~1% per year, 8%~20% of adults suffer from SSBE, 
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incidence of a disease was higher than LSBE, and about 35% 

of the EAC originated from SSBE. Due to the special 

anatomical site, it was difficult to the difference between BE 

and cardiac intestinal change [6]. It was not always perfectly 

match of squamous-columnar border with esophageal gastric 

junction by endoscopy [7], and there was lack of identification 

basis for distinguish of SSBE and gastric mucosa intestinal 

metaplasia. The aim of this study was to clarify the molecular 

mechanism of BE carcinogenesis from epigenetics, and to 

provide certain theoretical basis for diagnosis and treatment of 

BE carcinogenesis. It had been proved of abnormal expression 

of miRNAs in tumors, and abnormal promoter methylation in 

these miRNAs [8]. MiRNAs expression level decreased 

because of high methylation or super methylation in promoter, 

and then prompted the purpose gene (such as BCL6 [9], 

CDK6 [10] and MAP3K8 abnormal expression of [11], etc.) 

expressed abnormally, so that tumorigenesis occurred. 

Recently several researches examined miR203 expression 

levels in gastric cancer [12], pancreatic cancer [13], breast 

cancer [14] and multiple myeloma [15], but little in 

esophageal cancer and BE, so did its resons. 

MiR203 expression levels were detected in cell lines by 

RT-PCR, the results showed it expressed lower in BE and 

esophageal cancer cell lines than normal, and it got elevated 

after demethylation treatment. It prompted that miR203 

promoter methylation may exist in these cell lines, and 

miR203 could re-express or express higher by the way of 

demethylation. However, cell lines of B-T10 changed little 

and B-T9 got higher than before, it may be caused by different 

methylation situation of miR203 promoter or other reasons, 

such as chromatin remodeling
 
[16] 

 
and histone modifications 

[17]. Then miR203 promoter methylation was detected in cell 

lines and tissues by MSP, it suggested that methylation or high 

methylation were found in both BE cell lines and tissues, and 

it was similar in esophageal cancer cell lines and tissues. After 

the treatment of demethylation, MSP results showed low 

methylation or non-methylation in BE and esophageal cancer 

cell lines, and it was also found in BE and esophageal cancer 

adjacent normal tissues. The results suggested that low 

miR203 expression level may be caused by methylation or 

high methylation in its promoter in BE and esophageal cancer. 

Protein K - RAS mainly expressed in the cell membrane, 

and thus played an important role in the development process 

of tumor [18]. Protein K - RAS had been confirmed of 

abnormal expression in human malignant tumor, especially in 

digestive system tumors, such as colorectal cancer [19], 

gastric cancer [20] and liver cancer [21]. 

Esophageal cancer and precancerous lesions BE were 

collected as experimental objects, the protein K - RAS was 

confirmed expressed increased obviously in BE and 

esophageal cancer tissues compared to adjacent normal tissues 

by immunohistochemistry, and especially more obvious in 

esophageal tissues. It suggested that protein K - RAS 

expressed abnormally in precancerous lesions BE and 

esophageal cancer, as the same as other human malignant 

tumors. Combined with the corresponding miR203 expression 

in tissues and cells, it may be suggested that protein K - RAS 

expression in BE and esophageal cancer may be affected by 

abnormal miR203 expression level, miR203 may be one of the 

protein K - RAS expression regulation factors, and it was 

matched with results in ovarian cancer [22]. 

5. Conclusion 

This study found that the miR203 expression level was 

associated with BE carcinogenesis by measuring it in cell lines 

and tissues, and furthermore it was relevant to methylation or 

high methylation in its promoter region. So it could illustrate 

that miR203 expression and its methylation could be one of 

the evaluable indicators in BE carcinogenesis, and could 

provide certain theoretical basis for BE carcinogenesis 

prevention and treatment. Based on this research, miR203 

could be seemed as a new bio-marker in the diagnosis or 

process of following up in patients with BE. 
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