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ABSTRACT ~ BACKGROUND AND AIM: To analyze whether promoter methylation of O%methylguanine-DNA
methyltransferase  (MGMT) gene is associated with the risk for esophageal squamous cell carcinoma(ESCC), and to
evaluate the clinical significance in the screening and early diagnosis of ESCC. MATERIALS AND METHODS: 91 patients
with newly diagnosed, untreated esophageal cancer were recruited in the present study. Esophageal cancer tissues, tissues
adjacent to the tumors and peripheral blood were collected to determine CpG island hypermethylation of the promoter.
Methylation specific PCR(MSP) was used to examine the methylation status of MGMT gene, total mRNA was extracted
from esophageal cancer tissues and tissues adjacent to the tumors, expression levels of MGMT gene were measured by
quantitative real-time reverse transcription-PCR. RESULTS: The risk for ESCC showed significant correlation to promoter
hypermethylation of MGMT gene (OR =7.750, 95% CI =2.736 ~21.955). There was no significant correlation between
methylation status and mRNA level. Hypermethylation of MGMT gene in plasma from ESCC patients was significantly
correlated to that in tumor tissue(P < 0.01) . The detection rate of CpG island hypermethylation of MGMT promoter in
plasma was moderately correlated with that in tumor tissue(Kappa = 0.603, P <0.01) . cONCLUSION: This study
suggested that CpG island hyper- methylation of MGMT gene was associated with an enhanced risk for ESCC. Detection
of the aberrant methylation in the promoter of MGMT gene from ESCC patient plasma might provide valuable information
for the screening and early diagnosis of ESCC.
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Table 1 Oligonucleotides sequences of primers for MSP

Product Anneal

S (bp) temperature

(c)

Primer Primer sequences

Pan-F  5°-GGATATGTTGGGATAGTT-3~

PanR 5 -CCAAAAACCCCAAACCC3”
UF 5" TTTGTGTTTTGATGTTTGTAGGTTTTTGT-3"
UR  5°-ACTCCACACTCTTCCAAAAACAAAACA-3”
M¥  5°-TTTCGACGTTCGTAGGTTTTCGC-3”
MR 5°-GCACTCTTCCGAAAACGAAACG3~

289 55.5
93 67

81 67

@D cDNA
RNA

1.3.3 mRNA
RNA 1 ~2 pg
0.5 rg DEPC 70 C 5 min
5 x MMLV buffer 5 #1 10 mmol/ L dNTP
1.25 1 RNase 20 U MMLV 200 U DEPC
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2.1 MGMT CpG
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MGMT CpG
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300 bp
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1 MGMT CpG MSP . 1 50 bp
DNA Marker 246810 MGMT-M H 35
7911 MGMT-U

Fiure 1 MSP of CpG island hypermethylation of MGMT gene by
electrophoretogram. Lanel: 50 bp DNA Marker; Lane 2, 4, 6, 8, 10:
PCR products of MGMT-M primer; Lane 3,5,7,9,11: PCR products of
MGMT-U primer
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Table 2 Distribution of relative mRNA expression levels of MGMT gene
in ESCC tissues and tissues adjacent to the tumors

Group n ACH 2 -ane OR(95% CI)"® P value”
Cases 91 5.389+1.055 0.714

1.311(1.041~1.651)  0.022
Controls 91 4.908+1.566___1.00

a ACt=Ct, interest gene — Ct, B-actin b Adjusted in a Logistic regres-

sion model including age in years, gender, smoking status and alcohol usage

2.4  MGMT CpG

mRNA
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mRNA
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( 3)
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Table 3 The level of mRNA expression under CpG island methylation
statuses of MGMT gene

Group States n ACt t value P value

ESCC + 45 5.408 £ 1.077 0.1 0.920
- 46 5.385+1.054

Controls + 18 4.823+1.603 0.21 0.835
- 73 4.696 +2.444

Match case — ,control — 42 0.661+1.817° 0.27" 0.850

case — ,control + 4 0.593 + 1.356" 0.07°¢ 0.942

case + ,control — 31 0.370+ 1.685* 0.69° 0.493

case + , control + 14 0.842 +2.070" 0.31° 0.758

ESCC: esophageal squamous cell carcinoma; a: AACt = ACt case —
ACt control; b: analysis of variance; c: compared with the groups without

mathylation of case and control by t-test
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