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The relationship between the polymorphism of MUC1 and suscepti-
bility to gastric cancer in Liaoning region

XU Qian, SUN Li-Ping, GONG Yue-Hua, XU Ying, DONG Nan-Nan, YUAN Yuan
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Abstract: Analyzed the relationship between 568 site A/G polymorphism in mucin 1(MUCL) gene in a population from
Liaoning Province and susceptibility to gastric cancer. Sequence specific primers-polymerase chain reaction(PCR-SSPs)
were performed to analyze the genotype of the A/G polymorphism in its 568 site of exon 2 for 138 gastric cancer cases and
131 normal ones tested, and ELISA was performed to test IgG antibody of H. pylori. We found that the distribution fre-
quency of AA, AG, GG three genotypes were 73.3%, 22.1%, 4.6%, respectively. The frequency of AA genotype was statis-
tically higher in the gastric cancer (GC) group compared to the control group(P=0.03), moreover, individuals with the
MUC1 AA genotype increased 1.92 fold risk for gastric cancer. And compared with subjects carrying both AG+GG geno-
type and H. pylori-IgG negative, there was an obviously increased risk of developing gastric cancer for those who carried
both AA genotype and H. pylori-IgG negative, both AG+GG genotype and H. pylori-IgG positive, and both AG+GG geno-
type and H. pylori-IgG negative, but there were no significantly differences between the every two of the latter three. Our
results indicated that there was a relationship between MUC1 A/G polymorphism and susceptibility to gastric cancer. And
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there were probably no statistically interaction between the 568 site A/G polymorphism in MUC1 and H. pylori infection in

the occurrence and development process of gastric cancer.

Keywords: polymorphism; mucin (MUC1); gastric cancer; H. pylori
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’ M  DNA marker DL2000; 1 ,2-1 3-1 4-1 PCR
MUC1 568 A/G 233 bp 2 22 32 42 pCR
12 uL. 2% 150 V, 30 min 1 3 2 GG ;3 AG ;4 AA
5 min DNA Fig.1 Identification of MUC1 genotypes by PCR-SSPs
’ M: DNA marker DL2000; 1: Negative compared case; 2-1, 3-1, 4-1
were added to primer 1, 2; Oppositely, 2-2, 3-2, 4-2 were added to
«C ) p ppositely.
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Fig.2 DNA sequencing analysis of different allelic PCR products containing MUC1 A/G polymorphism
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Table 1  Test of the Hardy-Weinbrg equilibrium at MUC1 568 site(A/G)

MUC1 Genotypes in control group

MUC1 Genotypes in GC group

AA AG GG Total AA AG GG Total
Observed 96 29 6 131 116 18 4 138
Calculated 93.2 34.6 3.2 131 113.2 23.6 1.2 138
Results x*=1.61, df=2, P=0.48 x*=2.70, df=2, P=0.26
2.4 MUC1 568 AIG 25 MUC1 568 AIG H. pylori
MUC1 568 AA AG GG3 H. pylori-IgG , H.
84.1%(116/138) 13.0%(18/ pylori-IgG 24.4%  37.0%,
138) 2.9%(4/138), A 90.6% (P=0.03, 3)
(125/ 138), G 9.4%(13/138) MUC1 A/G H. pylori-
AA (84.1% vs  1gG (4,
73.3%, P=0.03) GG , . AG+GG/ . AG+GG/
, AG+GG , AA/ AA/
, AG+GG , AA 2.76  (95%CI, 0.80~9.50), 2.16  (95%Cl,
1.92  (95%Cl: 1.06~3.50, 1.05~4.43), 3.43  (95%CI, 1.54~ 7.64), 3
2) (P>0.05) MUC1
A/G H. pylori
F2 MHBAS5FEE MUCLER 568 i SNP EEHE
TN B bL AR

Table 2 Genotype and allele frequencies of the MUC1 gene
in the normal group and gastric cancer group

F 3 H.pylori-lgG B 5 BES B MMX R
Table 3 The relationship between H. pylori-1gG infection
and susceptibility to gastric cancer

Group MUC1 Genotype
HP+ (%)  HP- (%) OR (95%Cl)
AG+GG n(%)  AAn(%) OR(95% Cl) Groups  Cases
Control 35 (26.7) 96 (73.3) 1.00 131 32(24.4)  99(75.6) 1. 00
Control 2.
Ge 22(15.9) 116(84.1)  1.92(1.06-3.50)# 138 51(37.0) 87 (63.0) 1.81(1.07-3.07)
: s #y*=4.67, P=0.03 GC
Notes: Compared with the control group: #y*=4.67, P=0.03. : x*=4.95; P=0.03.
x4 MUCLEFEEZSS H. pylori BEMAZE/EHR
Table 4 Interaction between MUC1 gene polymorphism and H. pylori infection
H. pylori IgG MUC1 A/G Genotype GC n (%) L P OR (95%Cl)
Control n (%)
- AG+GG 29 (22.1) 14(10.1) 1.000
AA 70 (53.4) 73 (52.9) 4.63 0.03 2.16 (1.05~4.43)
+ AG+GG 6 (4.6) 8 (5.8) 2.64 0.10 2.76 (0.80~9.50)
AA 26 (19.9) 43 (31.2) 9.54 0.00 3.43 (1.54~7.64)
3 MUC1 2 568 A/G
(SNP) (VNTR)
MUCI1 (2 000 kDa)
, MUC1 568 A/G (http://www.
L23L MUC1 ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=4072037),

1q21-24, 7 R , S 45 MUC1 568 A/G
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sst Population iy dnal oGy, Souce A/A AG GG HWP A G
$515354943 PDRY0 Global 136 IG 0.426 0.441 0.132 1.000 0.647 0.353
- —
555451185 _HapMap-CEU European 114 IG 0333 0491 0.175 1.000 0.579 0.421
— —
HapMap-HCB  Asian 90 IG 0.644 0.411 0.044 1.000 0.800 0.200
. -
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HapMap-YRI Sub-saharan african 120 1G 0.183 0.617 0.200 1.000 0.492 0.508
— —
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Fig.3 The frequencies of the 568 site A/G polymorphism of MUC1 gene in human genome project
MUC1 568 A/G 9 568
, Janssen [ MUCI 8 bp (8+27)bp
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, ACAG G , mRNA
( ) , AA AG ( 55, , mRNA +8 bp
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MUC1 568 A/G , MUCI/A A , mRNA
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84.1%, (73.3%, P=0.03) R MUCI1/B , 27 bp
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1.92  (95%Cl: 1.06-3.50) Kufe ' Hilkens
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MUCI1/B, 27 ( 4, , mRNA
DNA: MUCI/A MUCI/B

MUCL/A: LTS

MUC1/B:

CCAACCCTATG .'\("["["I'.-‘1.-\()TT(."J‘T.'\(.‘.'\(l("l'.-‘iCL‘.-\f_f.-'\{‘.(.'(.'(.'(”l' AAACCCGCAACAG 'I"I'(i'['l".-\l,tﬂ(‘. TTCTGG

‘("I‘.'\('(.'_r’\(l:’\('-(I(I(.'(.'T.-\.-\.'\(‘('(.'(i(l.r’\.-’\(l.-\('r‘ TTGTTACGGGTTCTGG
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4 MUCL EEMEYIERSGIES 568 (IESAGE SHERFIERESE

1 MUC1mRNA —ACAG; ¥ 568

Fig.4 The figure associated with MUCL splice recognized acceptor site and A/G polymorphism at 568 sitel!
Imeaned ACAG that was MUC1 mRNA splice recognized acceptor site; ¥ meaned the nucleic acid that was 568 polymorphism site.
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Fig.5 The figure of MUC1 mRNA second structure®

The second structure of mRNA was stable when it was
MUCI1/A; #= meaned the place where had no splice effect,
while the second structure of mRNA was instable when it
was MUCI1/B; — meaned the place where had splice ef-
fect; @ and ® meaned the polymorphism site.
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