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Single nucleotide polymorphisms and helicobacter pylori-related
gastric cancer
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Affiliated Hospital of China Medical University, Shenyang 110001, China

Abstract: Helicobacter pylori-related gastric cancer is a special-type gastric cancer determined by genetic, environmental,
and life style factors. A series of single nucleotide polymorphisms (SNPs) of susceptibility genes, including inflamma-
tion-related genes, gastric acid inhibition-related genes, and immune response-related genes, could be specifically involved
in the development of Helicobacter pylori-related gastric cancer that consists of three major stages: Helicobacter pylori
infection, gastric atrophy development, and carcinogenesis. The aim of the present paper was to review and evaluate the
most recently published evidence on the contribution of SNPs to the carcinogenesis of Helicobacter pylori-related gastric

cancer in humans.

Keywords: helicobacter pylori-related gastric cancer; SNP; host; association

3
(Helicobacter pylori, Hp) , ; Hp
Hp H ,
Hp 5
3 ,
: Hp , R R
ks BHA: 2010-05-15; &[5 H#A: 2010-07-26
E&mHE: (973 )y ( 2010CB529304) ( LS2010167)

fEZ BN , , Tel: 024-83282153; E-mail: hecaiyun851110@126.com
BiEH: , , , E-mail: yyuan@mail.cmu.edu.cn



110 i3 f{ HEREDITAS (Beijing) 2011 33
Hp 2 1.1.2  IL-10
(Single nucleotide polymorphism, IL-10 ,
SNP) DNA -592C/4 -819C/T -1082G/A , -592/-819
; 19 SNP Hp
1%, El-Omar Y
3
bl SNP Hp Zambon U2 Hp 1L-10-10824
4]
3 ) —819T/-5924 ATA (—1082/-819-592)
3 IL-10 ,
SNP Rad ™!  mRNA ATA
1 Hp SNP IL-10 mRNA GCC
( ) , Hp
Hp LPS IL-10-1082G/-819C/-592C
) ,  ATA/GCC ATA/ATA
3 , [7.14.15] Hp
[16]
SNP 1.1.3  HAb X g2 R A8 X A E SNP
Hp -2(COX-2)
, [4] , , Achyut H74
11 SNP -765 G/A :
(MPO)
, MPO-463G/A
Hp ’ ReYe: CAG A
, IL-1p IL-6 IL-8 s Hp
TNF-0. IFN- IL-4 IL-13 IL-1 ’ ’
a Y o, .ra G/G ’
IL-10 (Interleukin, IL) it} Hp y
, COX-2 MPO SNP 1201
Hp
1.2 SNP
1.1.1 IL-8
IL-8 25IAT Hp IL-1p TNF-o,
A IL-8 ,
, Hp s s B
( ) 5.7 , [21,22]
1.2.1 IL-1B
18.9] SNP AA
IL-1B ,
-511/-31/+3945 C/T
13.6% 58.3% 21.7% 29.0%, A s
El-Omar 23
34.1% 77.1% 47.8%
IL-1B SNP ,
43.5%, IL-8-251A4/T
IL-1B-31C —=51IT Hp
, A Hp

[81

Hp



2 : 111

IL-1B-31C —=51IT IL-1B 2.1 SNP
Furuta 24 Zeng 23] Hp ’
Hp IL-1B-51IT
Figueiredo 2% ’ (Pathogen
IL-1B-511T CagA+, vacAsl, vacAml associated molecule patterns, PAMPs)
Hp ’ (Pattern recognition receptors, PRRs) s
, SNP 3ITT ,
=511CC , ,
e (D
122 TNF-A TLRs PTPNI1 SHP
TNF-a , IL-1p2 NODL ’ Hp
TNF-4-308 G/A 857 A/T -1031T/C
-3084 -857TT —1031TT 211 TLRs
Hp , Hp Toll (Toll—like receptor, TLR) )
B2 BlOmar DU IL-IB51IT TLR2 TLR4 TLRS 11 : TLR4
IL-1RN*2*2 TNF-A4-3084 Hp (LPS), TRAF6-MAP3K7-
27, NF-kB/AP-1 ,
, TLR4 3 Asp299Gly
Thr399lile Hp
Hold ¥ 10% TLR4 3
2 Hp SNP Asp299Gly  Thr399lle ,
Hp Hp
SNP
TLR4 SNP , Hishida B4

TLR4+3725 G/C C

H.pylori

IV L3 AT EA

1 _E A

1 BERKIRS Hp M RRIIERZRE



112 i ! HEREDITAS (Beijing) 2011 33

Hp 61

Hp TLR4 CD14
-159 T T

Bl TLR9-1237T/C C Hp
[36]

2.1.2 PTPNII

Hp CagA+ , CagA v

R Src

11(Protein-tyrosine
phosphatase, non receptor-type 11, PTPNII)
SHP-2 , CagA-SHP2-ERK ,
PTPNII 3 G/A ,

SNP A
[37~39]

Hp GG 1a JSNP

, SNP Hp

CagA+ 37~39

2.1.3 NODI
NODs

binding oligomerzation domain, NOD) ,
(Peptidoglycan, PGN) I\Y
, iE-DAP NODI
NODI-NF-xB R IL-1p IL-8 pB-

s caspase-9

(Nucleotide

caspase-1

> >

[4l. 42] (43 NODI

G796A(E266K)A Hp
13.35

Kara

2.2 SNP

Hp
SNP , IL-1B-31T/-511T 1IL-2-330G IL-8-2514
IL-10ATA MPO-4634 TNF-A-3084/-857TT/-1031TT

, IL-13-111IT
[2.16.20-22.34. 36,

>

: (ROS)
(NOS) , NOOI C609T (Prol87Ser)

iNOS C150T(Ser608Lex) ~ SNP
, Hp

, MTHFR-677T RUNX3
rs760805 T/A PPAR-yAlal2 FASL-844C hOGGI

[44. 457,
b

Cys326 MBL 1 A Hp
[45~51]
3 Hp SNP
Kuraoka ¢
HER-2 SNP
) Ille/Val Val/Val
, Hilyama
17 p53 72
SNP(Arg/Pro) , Pro/Pro
Arg/Arg 29.8%
( )
: Hp
Hp ,
Hp
Hishida 2*3% Hp
TLR4+3725 G/C PTPNII G/A
: ; Ye o U Hp
IL-8-2514 ,
OR 1.40(0.86-2.34), OR
2.06(1.16-3.68), ;
Taguch Y IL-8-251 A/A
OR 2.35 (1.12-4.94), OR
2.22(1.08-4.56),
; Goto I iNOS C150T Hp
, CIT

(OR =2.02, 95% CI: 1.04-3.92), C/T + T/T
(OR=1.94, 95%CI: 1.00-3.78),

Hp 3
SNP ( 2), Hp



113

H  RRMAGESNP IS 10 COX2  MPO
Bz RUPBMBADCERISNE  IAB TNEA

G

2
B3 H L

P

2 BEEFASNPHRMS5 HpHXBELAFRIREIIMER

SNP
SNP
SNP (
) b 2
CDHI PSCA
49, 50 [2]
PGC
/ MUCI VNTR Hp 3]
[51.52]
[4]
SNP Hp
[5]
SNP Hp
Hp
SNP Hp
, Hp [6]
) Hp
(7]
£ 2 3k (References):

[1] Fock KM, Talley N, Moayyedi P, Hunt R, Azuma T, Su-

gano K, Xiao SD, Lam SK, Goh KL, Chiba T, Uemura N,
Kim JG, Kim N, Ang TL, Mahachai V, Mitchell H, Rani
AA, Liou JM, Vilaichone RK, Sollano J. Asia-Pacific
consensus guidelines on gastric cancer prevention. J Gas-
troenterol Hepatol, 2008, 23(3): 351-365.[DOI]

Snaith A, EI-Omar EM. Helicobacter pylori: host genetics
and disease outcomes. Exp Rev Gastroenterol Hepatol,
2008, 2(4): 577-585. [DOI]

Mooney SD, Krishnan VG, Evani US. Bioinformatic tools
for identifying disease gene and SNP candidates. Methods
Mol Biol, 2010, 628: 307-319. [DOI]

Hamajima N, Naito M, Kondo T, Goto Y. Genetic factors
involved in the development of Helicobacter py-
lori-related gastric cancer. Cancer Sci, 2006, 97(11):
1129-1138. [DOI]

Taguchi A, Ohmiya N, Shirai K, Mabuchi N, Itoh A, Hi-
rooka Y, Niwa Y, Goto H. Interleukin-8 promoter poly-
morphism increases the risk of atrophic gastritis and gas-
tric cancer in Japan. Cancer Epidemiol Biomarkers Prev,
2005, 14(11 Pt 1): 2487-2493. [DOI]

Ohyauchi M, Imatani A, Yonechi M, Asano N, Miura A,
Iijima K, Koike T, Sekine H, Ohara S, Shimosegawa T.
The polymorphism interleukin 8 -251 A/T influences the
susceptibility of Helicobacter pylori related gastric dis-
eases in the Japanese population. Gut, 2005, 54(3):
330-335. [DOI]

Lu WL, Pan KF, Zhang L, Lin DX, Miao XP, You WC.
Genetic polymorphisms of interleukin (IL)-1B, IL-1RN,
IL-8, IL-10 and tumor necrosis factor o and risk of gastric

cancer in a Chinese population. Carcinogenesis, 2005,


http://dx.doi.org/10.1111/j.1440-1746.2008.05314.x
http://dx.doi.org/10.1586/17474124.2.4.577
http://dx.doi.org/10.1007/978-1-60327-367-1_17
http://dx.doi.org/10.1111/j.1349-7006.2006.00290.x
http://dx.doi.org/10.1158/1055-9965.EPI-05-0326
http://dx.doi.org/10.1136/gut.2003.033050

114

i3 HEREDITAS (Beijing) 2011

33

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

26(3): 631-636. [DOI]

Savage SA, Hou L, Lissowska J, Chow WH, Zatonski W,
Chanock SJ, Yeager M. Interleukin-8 polymorphisms are
not associated with gastric cancer risk in a Polish popula-
tion. Cancer Epidemiol Biomarkers Prev, 2006, 15(3):
589-591. [DOI]

Canedo P, Castanheira-Vale AJ, Lunet N, Pereira F,
Figueiredo C, Gioia-Patricola L, Canzian F, Moreira H,
Suriano G, Barros H, Carneiro F, Seruca R, Machado JC.
The interleukin-8-251*T/*A polymorphism is not associ-
ated with risk for gastric carcinoma development in a
Portuguese population. Eur J Cancer Prev, 2008, 17(1):
28-32. [DOI]

Ma SL, Tang NL, Lam LC, Chiu HF. The association be-
tween promoter polymorphism of the interleukin-10 gene
and Alzheimer's disease. Neurobiol Aging, 2005, 26(7):
1005-1010. [DOI]

El-Omar EM, Rabkin CS, Gammon MD, Vaughan TL,
Risch HA, Schoenberg JB, Stanford JL, Mayne ST,
Goedert J, Blot W], Fraumeni JF Jr, Chow WH. Increased
risk of noncardia gastric cancer associated with proin-
flammatory cytokine gene polymorphisms. Gastroen-
terology, 2003, 124(5): 1193—-1201. [DOI]

Zambon CF, Basso D, Navaglia F, Belluco C, Falda A,
Fogar P, Greco E, Gallo N, Rugge M, Di Mario F, Plebani
M. Pro- and anti-inflammatory cytokines gene polymor-
phisms and Helicobacter pylori infection: interactions in-
fluence outcome. Cytokine, 2005 29(4): 141-152. [DOI]
Rad R, Dossumbekova A, Neu B, Lang R, Bauer S, Saur D,
Gerhard M, Prinz C. Cytokine gene polymorphisms influ-
ence mucosal cytokine expression, gastric inflammation,
and host specific colonisation during Helicobacter pylori
infection. Gut, 2004, 53(8): 1082-1089. [DOI]

Bai XL, Sun LP, Liu J, Chen W, Zhang Y, Yuan Y. Corre-
lation of interleukin-10-1082G/a single nucleotide poly-
morphism to the risk of gastric cancer in north China: a
case-control study. Chinese Journal of Cancer, 2008,
27(1): 35-40. [DOI]

Sugimoto M, Furuta T, Shirai N, Nakamura A, Kajimura
M, Sugimura H, Hishida A. Effects of interleukin-10 gene
polymorphism on the development of gastric cancer and
peptic ulcer in Japanese subjects. J Gastroenterol Hepatol,
2007, 22(9): 1443-1449. [DOI]

Lee JY, Kim HY, Kim KH, Kim SM, Jang MK, Park JY,
Lee JH, Kim JH, Yoo JY. Association of polymorphism of
IL-10 and TNF-A genes with gastric cancer in Korea.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Cancer Lett, 2005, 225(2): 207-214. [DOI]

Achyut BR, Ghoshal UC, Moorchung N, Mittal B. Role of
cyclooxygenase-2 functional gene polymorphisms in
Helicobacter pylori induced gastritis and gastric atrophy.
Mol Cell Biochem, 2009, 321(1-2): 103-109. [DOI]
Kamali-Sarvestani E, Farsiani H, Shamoon Pour M, Ba-
zargani A, Lankarani K, Taghavi AR, Saberifiroozi M.
Association of myeloperoxidase —463 G/A polymorphism
with clinical outcome of Helicobacter pylori infection in
Iranian patients with gastrointestinal diseases. fran J Im-
munol, 2007, 4(3): 155-160.

Roe I, Nam S, Kim J, Shin J, Bang W, Yang M. Associa-
tion of the myeloperoxidase -463G->A polymorphism with
development of atrophy in Helicobacter pylori-infected
gastritis. Am J Gastroenterol, 2002, 97(7): 1629-1634.
Hsu PI, Jwo JJ, Yang CL, Hsu PN, Yang HB, Lai KH,
Chen IS, Chuah SK, Wu DC, Chen A. Association of the
myeloperoxidase polymorphism with the risk of gastric
cancer. Anticancer Res, 2008, 28(2B): 1317-1323. [DOI]
Danon SJ, O'Rourke JL, Moss ND, Lee A. The importance
of local acid production in the distribution of Helicobacter
felis in the mouse stomach. Gastroenterology, 1995,
108(5): 1386-1395. [DOI]

Graham DY, Opekun AR, Osato MS, El-Zimaity HM, Lee
CK, Yamaoka Y, Qureshi WA, Cadoz M, Monath TP.
Challenge model for Helicobacter pylori infection in hu-
man volunteers. Gut, 2004, 53(9): 1235-1243. [DOI]
El-Omar EM, Carrington M, Chow WH, McColl KE,
Bream JH, Young HA, Herrera J, Lissowska J, Yuan CC,
Rothman N, Lanyon G, Martin M, Fraumeni JF, Jr., Rabkin
CS. polymorphisms associated with in-
creased risk of gastric cancer. Nature, 2000, 404(6776):
398-402. [DOI]

Furuta T, Shirai N, Takashima M, Xiao F, Sugimura H.

Interleukin-1

Effect of genotypic differences in interleukin-1 beta on
gastric acid secretion in Japanese patients infected with
Helicobacter pylori. Am J Med, 2002, 112(2): 141-143.
[DOI]

Zeng ZR, Hu PJ, Hu S, Pang RP, Chen MH, Ng M, Sung
JJ. Association of interleukin 1B gene polymorphism and
gastric cancers in high and low prevalence regions in
China. Gut, 2003, 52(12): 1684-1689. [DOI]

Figueiredo C, Machado JC, Pharcoah P, Seruca R, Sousa S,
Carvalho R, Capelinha AF, Quint W, Caldas C, van Doorn
LJ, Carneiro F, Sobrinho-Simdes M. Helicobacter pylori
and interleukin 1 genotyping: an opportunity to identify


http://dx.doi.org/10.1158/1055-9965.EPI-05-0887
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Canedo%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Castanheira-Vale%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lunet%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pereira%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Figueiredo%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gioia-Patricola%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Canzian%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moreira%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Suriano%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barros%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carneiro%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Seruca%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Machado%20JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18090907
http://dx.doi.org/10.1016/j.neurobiolaging.2004.08.010
http://dx.doi.org/10.1016/S0016-5085(03)00157-4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WDF-4F02GVT-3&_user=10&_coverDate=02%2F21%2F2005&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1580946700&_rerunOrigin=google&_acct=C000050221&_vers
http://dx.doi.org/10.1136/gut.2003.029736
http://www.ncbi.nlm.nih.gov/pubmed/18184461
http://dx.doi.org/10.1111/j.1440-1746.2006.04613.x
http://dx.doi.org/10.1016/j.canlet.2004.11.028
http://dx.doi.org/10.1007/s11010-008-9924-0
http://www.ncbi.nlm.nih.gov/pubmed/18505072
http://dx.doi.org/10.1016/0016-5085(95)90686-X
http://dx.doi.org/10.1136/gut.2003.037499
http://www.nature.com/nature/journal/v404/n6776/abs/404398a0.html
http://dx.doi.org/10.1016/S0002-9343(01)01036-1
http://gut.bmj.com/content/52/12/1684.abstract

115

[27]

(28]

[29]

(30]

[31]

(32]

(33]

[34]

high-risk individuals for gastric carcinoma. J Nat!/ Cancer
Inst, 2002, 94(22): 1680-1687. [DOI]

Gehmert S, Velapatino B, Herrera P, Balqui J, Santivanez
L, Cok J, Vargas G, Combe J, Passaro DJ, Wen S, Meyer F,
Berg DE, Gilman RH. Interleukin-1 beta single-nucleotide
polymorphism's C allele is associated with elevated risk of
gastric cancer in Helicobacter pylori-infected Peruvians.
Am J Trop Med Hyg, 2009, 81(5): 804-810. [DOI]

Yang J, Hu Z, Xu Y, Shen J, Niu J, Hu X, Guo J, Wei Q,
Wang X, Shen H. Interleukin-1B gene promoter variants
are associated with an increased risk of gastric cancer in a
Chinese population. Cancer Lett, 2004, 215(2): 191-198.
[Do1]

Beales IL, Calam J. Interleukin 1 B and tumour necrosis
factor alpha inhibit acid secretion in cultured rabbit parie-
tal cells by multiple pathways. Gut, 1998, 42(2): 227-234.
[DOT]

Atsuta Y, Ito LS, Oba-Shinjo SM, Uno M, Shinjo SK,
Marie SK, Goto Y, Hamajima N. Associations of
TNF-4-1031TT and -857TT genotypes with Helicobacter
pylori seropositivity and gastric atrophy among Japanese
Brazilians. Int J Clin Oncol, 2006, 11(2): 140-145. [DOI]

Hamajima N, Shibata A, Katsuda N, Matsuo K, Ito H,
Subjects  with
TNF-A-857TT and -1031TT genotypes showed the highest
Helicobacter pylori seropositive rate compared with those
2003, 6(4):

Saito T, Tajima K, Tominaga S.

with other genotypes. Gastric Cancer,
230-236. [DOI]

Machado JC, Figueiredo C, Canedo P, Pharoah P, Carvalho
R, Nabais S, Castro Alves C, Campos ML, Van Doorn LJ,
Caldas C, Seruca R, Carneiro F, Sobrinho-Simdes M. A
proinflammatory genetic profile increases the risk for
chronic carcinoma.
Gastroenterology, 2003, 125(2): 364-371. [DOI]

Hold GL, Rabkin CS, Chow WH, Smith MG, Gammon
MD, Risch HA, Vaughan TL, McColl KE, Lissowska J,
Zatonski W, Schoenberg JB, Blot WJ, Mowat NA,

Fraumeni JF Jr, EI-Omar EM. A functional polymorphism

atrophic  gastritis and gastric

of toll-like receptor 4 gene increases risk of gastric carci-
noma and its precursors. Gastroenterology, 2007, 132(3):
905-912. [DOI]

Hishida A, Matsuo K, Goto Y, Mitsuda Y, Hiraki A, Naito
M, Wakai K, Tajima K, Hamajima N. Toll-like receptor 4
+3725 G/C polymorphism, Helicobacter pylori seroposi-
tivity, and the risk of gastric atrophy and gastric cancer in
Japanese. Helicobacter, 2009, 14(1): 47-53. [DOI]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

Tahara T, Shibata T, Hirata I, Nakano H, Arisawa T. CD14
promoter-159 polymorphism is associated with reduced
risk of intestinal-type gastric cancer in a Japanese popula-
tion. Dig Dis Sci, 2009, 54(7): 1508-1512. [DOI]
Ng MT, Van't Hof R, Crockett JC, Hope ME, Berry S,
Thomson J, McLean MH, McColl KE, EI-Omar EM, Hold
GL. Increase in NF-kappaB binding affinity of the variant
C allele of the toll-like receptor 9 -1237T/C polymorphism
is associated with Helicobacter pylori-induced gastric
disease. Infect Immun, 2010, 78(3): 1345-1352. [DOI]
Hamajima N, Rahimov B, Malikov Y, Abdiev S, Ahn KS,
Bahramov S, Kawai S, Nishio K, Naito M, Goto Y. Asso-
ciations between a PTPN11 polymorphism and gastric at-
rophy--opposite in Uzbekistan to that in Japan. Asian Pac
J Cancer Prev, 2008, 9(2): 217-220. [DOI]
Hishida A, Matsuo K, Goto Y, Naito M, Wakai K, Tajima
K, Hamajima N. Associations of a PTPN11 G/A polymor-
phism at intron 3 with Helicobactor pylori seropositivity,
gastric atrophy and gastric cancer in Japanese. BMC Gas-
troenterol. 2009, 9: 51. [DOI]
Kawai S, Goto Y, Ito LS, Oba-Shinjo SM, Uno M, Shinjo
SK, Marie SK, Ishida Y, Nishio K, Naito M, Hamajima N.
Significant association between PTPNII! polymorphism
and gastric atrophy among Japanese Brazilians. Gastric
Cancer, 2006, 9(4): 277-283. [DOI]
, , .PTPN11 3

H. pylori

, 2009, 9(11): 1233-1237. [DOI]

Werts C, Girardin SE, Philpott DJ. TIR, CARD and
PYRIN: three domains for an antimicrobial triad. Cell
Death Differ, 2006, 13(5): 798-815. [DOI]
Yoo NJ, Park WS, Kim SY, Reed JC, Son SG, Lee JY, Lee
SH. Nodl, a CARD protein, enhances pro-interleukin-1f
processing through the interaction with pro-caspase-1.
Biochem Biophys Res Commun, 2002, 299(4): 652—658.
[DOI]
Kara B, Akkiz H, Doran F, Bayram S, Erken E, Gumur-
dullu Y, Sandikci M. The significance of E266K poly-
morphism in the NODI1 gene on Helicobacter Pylori in-
fection: an effective force on pathogenesis? Clin Exp Med,
2010, 10(2): 107-112. [DOI]
Goto Y, Hamajima N, Honda H, Matsuo K, Yamamoto K,
Tamakoshi A, Ando T, Goto H. Association between
Helicobacter pylori seropositivity and NAD(P)H:quinone
oxidoreductase 1 (NQOI) C609T polymorphism observed

in outpatients and health checkup examinees. Gastric


http://www.ajtmh.org/cgi/content/abstract/81/5/804
http://dx.doi.org/10.1016/j.canlet.2004.07.012
http://dx.doi.org/10.1136/gut.42.2.227
http://dx.doi.org/10.1007/s10147-005-0549-y
http://dx.doi.org/10.1007/s10120-003-0258-z
http://dx.doi.org/10.1016/S0016-5085(03)00899-0
http://dx.doi.org/10.1053/j.gastro.2006.12.026
http://dx.doi.org/10.1111/j.1523-5378.2009.00659.x
http://dx.doi.org/10.1007/s10620-009-0793-5
http://dx.doi.org/10.1128/IAI.01226-09
http://www.ncbi.nlm.nih.gov/pubmed/18712962
http://dx.doi.org/10.1186/1471-230X-9-51
http://dx.doi.org/10.1007/s10120-006-0391-6
http://d.wanfangdata.com.cn/Periodical_rdyxzz200911004.aspx
http://dx.doi.org/10.1038/sj.cdd.4401890
http://dx.doi.org/10.1016/S0006-291X(02)02714-6
http://www.springerlink.com/content/fg07285p41006027/

116

i3 HEREDITAS (Beijing) 2011 33

[45]

[46]

[47]

(48]

[49]

Cancer, 2005, 8(1): 12-17. [DOI]

Goto Y, Ando T, Naito M, Goto H, Hamajima N. Inducible
nitric oxide synthase polymorphism is associated with the
increased risk of differentiated gastric cancer in a Japanese
population. World J Gastroenterol, 2006, 12(39):
6361-6365. [DOI]

Kuraoka K, Matsumura S, Hamai Y, al e. A single nucleo-
tide polymorphism in the transmembrane domain coding
region of HER-2 is associated with development and ma-
lignant phenotype of gastric cancer. Int J Cancer, 2003,
107(4): 593-596. [DOI]

Hiyama T, Tanaka S, Kitadai Y, Ito M, Sumii M, Yoshi-
hara M, Shimamoto F, Haruma K, Chayama K. p53 Codon

72 polymorphism in gastric cancer susceptibility in pa-

tients with Helicobacter pylori-associated chronic gastritis.

Int J Cancer, 2002, 100(3): 304-308. [DOI]

Ye BD, Kim SG, Park JH, Kim JS, Jung HC, Song IS. The
interleukin-8-251 A allele is associated with increased risk
of noncardia gastric adenocarcinoma in Helicobacter py-
lori-infected Koreans. J Clin Gastroenterol, 2009, 43(3):
233-239. [DOI]

Aoki M, Yamamoto K, Noshiro H, Sakai K, Yokota J,
Kohno T, Tokino T, Ishida S, Ohyama S, Ninomiya I, Ue-
saka K, Kitajima M, Shimada S, Matsuno S, Yano M, Hi-
ratsuka M, Sugimura H, Itoh F, Minamoto T, Machara Y,

[50]

[51]

[52]

Takenoshita S, Aikou T, Katai H, Yoshimura K, Takahashi
T, Akagi K, Sairenji M, Yamamura Y, Sasazuki T. A full
genome scan for gastric cancer. J Med Genet, 2005, 42(1):
83-87. [DOI]

Sakamoto H, Yoshimura K, Saeki N, Katai H, Shimoda T,
Matsuno Y, Saito D, Sugimura H, Tanioka F, Kato S, Ma-
tsukura N, Matsuda N, Nakamura T, Hyodo I, Nishina T,
Yasui W, Hirose H, Hayashi M, Toshiro E, Ohnami S, Se-
kine A, Sato Y, Totsuka H, Ando M, Takemura R, Takaha-
shi Y, Ohdaira M, Aoki K, Honmyo I, Chiku S, Aoyagi K,
Sasaki H, Ohnami S, Yanagihara K, Yoon KA, Kook MC,
Lee YS, Park SR, Kim CG, Choi 1J, Yoshida T, Nakamura
Y, Hirohashi S. Genetic variation in PSCA is associated
with susceptibility to diffuse-type gastric cancer. Nat
Genet, 2008, 40(6): 730-740. [DOI]

Sun LP, Gong YH, Dong NN, Wang L, Yuan Y. Correlation
of pepsinogen C (PGC) gene insertion/deletion polymor-
phism to PGC protein expression in gastric mucosa and
serum. Chinese Journal of Cancer, 2009, 28(5): 487-492.
[DOI]

Xu Q, Yuan Y, Sun LP, Gong YH, Xu Y, Yu XW, Dong NN,
Lin GD, Smith PN, Li RW. Risk of gastric cancer is asso-
ciated with the MUC1 568 A/G polymorphism. Int J Oncol,
2009, 35(6): 1313-1320. [DOI]

“2011 & (EfR) BRI ITIES I EILEREBF

13

“011 »
30

2011 1

2010 2011 ?
2009

,2011 8

14-15

0.760, 13

(i 45 i


http://www.ncbi.nlm.nih.gov/pubmed/17072962
http://dx.doi.org/10.1002/ijc.11450
http://dx.doi.org/10.1002/ijc.10483
http://journals.lww.com/jcge/Abstract/2009/03000/The_Interleukin_8_251_A_Allele_is_Associated_With.6.aspx
http://dx.doi.org/10.1136/jmg.2004.021782
http://dx.doi.org/10.1038/ng.152
http://www.cjcsysu.cn/ENpdf/2009/5/487.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19885554

	宿主基因单核苷酸多态性与幽门螺杆菌相关胃癌
	何彩云, 袁媛
	关键词: 幽门螺杆菌相关胃癌; SNP; 宿主; 相关性
	Single nucleotide polymorphisms and helicobacter pylori-related gastric cancer
	HE Cai-Yun, YUAN Yuan
	Keywords: helicobacter pylori-related gastric cancer; SNP; host; association
	1  Hp感染胃炎表型相关的SNP
	1.1  炎症反应相关基因SNP
	1.1.1  IL-8
	1.2  胃酸分泌抑制相关基因SNP 

	2  Hp感染萎缩表型相关的SNP
	2.1  免疫识别菌体物质相关基因SNP
	2.2  其他萎缩相关基因SNP

	3  Hp感染胃癌表型相关SNP
	4  展 望 
	参考文献(References): 








