-+ 1124 - R EAKFFIR Acta Universitatis Medicinalis Anhui 2026 Jun;61(6)

) 2% BE BT 1) :2026-04-07 17:25:44 W % $ 33k hitps ://link. enki. net/urlid/34. 1065. R. 20260407. 1323. 004
O EREZEHR ©

2 AR BT VR S B B BET P i SQ IR 52

VERREE 0 07 ESOR L T SR
(BXEFR EABEFLEXAEFRCEFHAFR, &% 014040)

SLC7AI1I )&

HWE Br #HTER ﬁ%%%7mmnuumunﬁléﬁ@%#ﬁﬂaﬁmwankﬁﬂWU&MH%H%UImmw
BRI A . FTiE A 435 B NCGC H & F1 479 il g S PR s 2 o i ok 2R Tk o e I — FR a1 - B B 22 5% (PCR-
RFLP) 5 R X} SLC7ATT FEH - 947 14 (157674870, rsll734488\r512506138\r510022036)ﬂff?2§|l§}ﬂ”o GETT AT A8 A DL
B BR RIS FE 0 H, pylori UL M NCGC &1 . Z58 SNP rs7674870 1511734488 Fl 1s12506138 5 H. pylori YL 6 . 3% 5%
1B (P>0. 05) ;1512506138 115 CT F [ 7 1 CC 3 PR AL 7 AL g MEASE A T 5 TT 56 R AU A EL B IR T NCGC 1 &0 XU 5 B SLC7AT1
157674870 1511734488 1512506138 F4 £ 1) A-C-C Fll A-T-C BRI 5 NCGC & 95 KU F AR AH 56 5 A-T-T Fl G-C-C H A1 5 NCGC
KRB AL G . 8538 SLC7AII rs7674870 ., rs11734488 I3 H. pylori J& YL FI NCGC % 9% ) 56 B 1844 1 45 . SLC7A1
1512506138 IJ {1 NCGC AR AP P AL A7 o5, W RSB NCGC B & AR DR RE o Fh b3 =AM A5 0 1 A B R U 1T 2 53 4% NCGC Y

BRI A T I

R BRSO T R 11 AR IR 22 A s AT B 5 WA TR IR 5 B s R AE T

FEES R34
XEERER A XEHES 1000 - 1492(2026)06 - 1124 - 06
doi: 10. 19405/j. enki. issn1000 — 1492. 2026. 06. 018

B W LRI 2 — b AR BTT S
I (non-cardia gastric cancer, NCGC) /5 B ¥ 2y
70%0~80% , H I ALl 548 1 5 ik K S AL I B 1)
FHOEM S BRAET e i B S A | R Ay e e 200
1207 R B S R AT AL &R 5,
A D6 T it 48Tk W Tl 4735 J5 3 0 7 B 11738
JE BRI B H K (glutathione peroxidase 4/solute carrier
family 7 member 11/reduced glutathione, GPX4/SLC
TATI/GSH) 4l A5 75 T ANMIAE T, 78 15 988 2 B ik
JR T RSB T

SLCTALL J& Jjt 2 /4% 2 TR 52 [vi) e 3 AR 1 O
AL, SRR AP e BT R A SN A R
PR RGER T2 Ry o H I RE 45 R 4
LN GSH B9 5 8. GSH & LA fie 1 28 1 Bt 81k 1)
Z— i BRI A R AR RS . T ARR
BF 5 W], SLCTALL A Z NI vh 57 v 4k, £
HE GSH 5 B, 4 55 Jif 58 200 i ) 470 S AR RE 1, 41 il e

2026 - 03 - 04 #21lg
FEETH N B X AARRE AT H (45 : 2024MS08079) ;
A3k R 2 B BT 141 A & e 0300 H (455 < byextd-06)
VEFF R TERRI , 22, 5T 2k
TN, &, B LA S0, GAE MRS E-mail : jyb690
318@hotmail. com
XA SCHAT ) 45 Tk

JeA 20 M A R R T O O R MR R A . SR,
SLC7AI1 B9 P A% 4 R 2 251 (single nucleotide poly-
morphism , SNP) f& 75 5211 NCGC ¥ & 9 AU 38 A U,
el o BT T ] - %k BRI, R SLC7A 1L
B9 SNP 5 i 7] B2 FF & (Helicobacter pylori, H. py-
lori ) JE&HE KUK Be NCGC 29 KU R SR L 2 NCGC Y
W Ty R ST SR IR

1 HHEST®

1.1 FAREMSK GRS IR EREA . R
20 R 2015—2024 4F [8] T4 3 17 I eg 5 B 4 12 114 It
KYENCGC B, 3435 ), Horp 5% 326 1), <o
109 ], A4 1E 25~89 % Z [H] , HARZHURRYY sifk
SLYIRYT o X BRAL A [R] B R) L Sk B 2 B 2R — B
e = 5 S — M I B B fd R AR AR, 2 479 f41], L
o 55 Mk 335 491, 2tk 144 . BT A X BRI T
T WY I AT A R G s s AR s, B S
BILAEAEMS (£5 %) M EVCEL . BrA BFE 0 5234
R, B E T s R E B W Stk R 2= B
T FRZE 5y e (L5 R AR T [ 2024 ]8 5 ) .
1.2 KEHE

1.2.1 H. pylori#eml  ABFFER A “C IR ZE AL
B HINH. pylori 1gG HTAK ELISA 33457 & 76 1E # X 18
R H. pylori &Y, C IR R A &% [ 3



M ERKFF®  Acta Universitatis Medicinalis Anhui 2026 Jun;61(6)

< 1125 -

AR B PR AT FR S R, ELISA 3050 &1
FOR M T BG4 DR A BR ), B A 454 e 25 21
S U ) 7 s e BRR) S U B AR R A T L A AR 4 SR
R BRAE 350 5E R PH AR AR
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Fig.1 The position of each SNP in SLC7A11 gene

Noncoding region Coding region
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Tab.1 The overview of genotyping at each SNP locus

. Annealing PCRlength  Restriction Digestion Length of fragment
SNP Primersequence (5'-3 ") . N . . i
temperature (°C) (bp) enzyme  temperature ('C)  afterdigestion (bp)
F:CAGGACCTCGAATGGAACA AA:110/181
157674870 59 291 Hpy188 1 37
R:TCTTGATTTGCAGATGAATATACTG AG:110/181/291
11734488 F:-TCATGGCAAAATTTCTTAACATT 60 213 Sl 1 s5 TT:82/131
" R:TCCATGATCTCAATTGACTACACTT " CT:82/131/213
F:.TCTCTAGGGTAGAATGTTTACAGGAG CC:84/161
12506138 ’ 58 245 Tsp4d5 | 65 )
" RTCAGTCATGTGGTTGTGCTG P CT:84/161/245
F:GGTGGTTTTGATTTGCATTTCT AA:96/154
rs10022036 59 250 Tspd5 1 65
R:ACTGTTAACAAACAGACAACCTACA AT:96/154/250
A B C

pM 1 2 3 4 5 6 7

291

op 1 2 3 4 5

6 7 M M 1 2 3 4 5 6 7
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B2 SLC7A11ZEE SNP rs7674870.rs11734488.rs12506138 PCR 7= 4] B ik &
Fig. 2 Electrophoresis gel images of PCR products of SLC7A11 gene SNP rs7674870, rs11734488, and rs12506138
A: Electrophoresis gel image of PCR products of SNP rs7674870; B: Electrophoresis gel image of PCR products of rs11734488; C: Electrophore-
sis gel image of PCR products of rs12506138; M: 50 bp Ladder; A1-A6: PCR product of SNP rs7674870; B1-B6: PCR product of SNP rs11734488;

C1-C6: PCR product of SNP rs12506138; A7, B7 and C7: Negative control.
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Yl [ 2H 1 L RS 3 A1 #4745 Hardy Weinberg “F-
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KBS JC W 2 B (2 P>0.05) . W2, T
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B3 SLC7A11EE SNP rs7674870.rs11734488 . rs12506138 B 7= 1 B ik
Fig.3 Electrophoresis gel images of digestion products of SLC7A11 gene SNPs rs7674870, rs11734488, and rs12506138
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Joa AL b B S 8], PR A S SR A B b 25 T
B
2.1.3 SLC7AII ¥4k A 5 H. pylori & % ¢ % %
157674870 1511734488 . rs12506138 FL 4 Hi 6 Fif
AR (J /N 0. 03 RN TFAZEIT) : A-C-C L A-C-T,
A-T-C, A-T-T.G-T-C.G-T-T, Z&/¥rii s 5 H
pylori Gy IEFEAHAE(P>0.05) . W3,

bpM1234567bp

A: Electrophoresis gel image of digestion products of SNPs 1s7674870; B: Electrophoresis gel image of digestion products of SNPs rs11734488; C:
Electrophoresis gel image of digestion products of SNPs rs12506138; M: 50 bp Ladder; Al: PCR product of SNP rs7674870; A2-A3, A4-A5, A6-A7:
SNP rs7674870 TT, AA, AT genotypes; Bl: PCR product of SNP rs11734488; B2-B3, B4-B5, B6-B7: SNP rs11734488 CC, TT, CT genotypes; Cl-
C2, C3-C4, C5-C6: SNP 1512506138 TT, CC, CT genotypes; C7: PCR product of SNP rs12506138.

®2 &SNP 5H. pylori BRI HIREE DT [n(%) ]
Tab.2 Association analysis between each SNP and the risk of H. pylori infection [n(%) |

SNP Genetic model Genotype H. pylori H. pylori* OR (95%CI) P value  AIC BIC
157674870 Codominant AA 122 (41.7) 78 (42.4) 1 638.06 654.75
AG 131 (44.8) 85 (46.2) 1.00 (0.671-1.488)  0.998
GG 40 (13.5) 21 (11.4) 0.79 (0.430-1.450)  0.446
Dominant AA 122 (41.7) 78 (42.4) 1 638.30 654.99
AG+GG 171 (58.3) 106 (57.6) 0.95 (0.651-1.387)  0.792
Recessive AA+AG 253 (86.5) 163 (88.6) 1 637.67 654.36
GG 40 (13.5) 21 (11.4) 0.79 (0.446-1.397)  0.417
Overdominant AA+GG 162 (55.2) 99 (53.8) 1 638.19 654.88
AG 131 (44.8) 85 (46.2) 1.06 (0.726-1.533)  0.777
rs11734488 Codominant TT 214 (73.1) 143 (77.7) 1 638.21 654.89
CT 71 (24.2) 32 (17.4) 0.71 (0.440-1.132)  0.148
cC 8(2.7) 9(4.9) 1.71 (0.633-4.596)  0.291
Dominant TT 214 (73.1) 143(77.7) 1 637.42 654. 10
CT+CC 79 (26.9) 41(22.3) 0.81 (0.521-1.251)  0.338
Recessive TT+CT 285 (97.3) 175(95.1) 1 636.85 653.54
cC 8(2.7) 9(4.9) 1.84 (0.687-4.942)  0.225
Overdominant TT+CC 222 (75.8) 152 (82.6) 1 635.85 652.54
CT 71 (24.2) 32 (17.4) 0.69 (0.430-1.101)  0.119
s12506138 Codominant TT 95(32.4) 57 (31.0) 1 638.15 654. 84
CT 150 (51.2) 94 (51.1) 1.07 (0.699-1.625)  0.768
cC 48 (16.4) 33 (17.9) 1.12 (0.642-1.968)  0.682
Dominant TT 95 (32.4) 57 (31.0) 1 638.19 654. 88
CT+CC 198 (67.6) 137 (69.0) 1.08 (0.724-1.612)  0.706
Recessive TT+CT 245 (83.6) 151 (82.1) 1 638.23 654.92
cC 48 (16.4) 33 (17.9) 1.08 (0.658-1.778)  0.758
Overdominant TT+CC 143 (48.8) 90 (48.9) 1 638.32 655.00
CT 150 (51.2) 94 (51.1) 1.02 (0.704-1.489)  0.902
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1], SEIAEHE 1 61. 84+10. 61 %), 479 {51 g 1E H o} 1R
(FPE 355 4], Lotk 144 49, V- S 4E 84K 62. 74+10. 94
), e A5 X IR AL AR 18 43 A (f=2. 853, P=
0.091) FEBIS 5 (1=1. 254, P=0. 210) B I 22 5,
2.2.2 SLC7A11 % SNP 5 NCGC & J% R o) % %
rs7674870 .rs11734488 ,rs12506138 7 1E # Xf B £

{1 5 R 781 43 A5 4555 Hardy Weinberg -1, SLC7A11
rs12506138 7E 3L B 14 | M BB R R 5 NCGC
FHOCHR , PR AE L B PERTRL R ALC F1 BIC U 5/,
AR ) PSR Ry S AR A AL . CT i CC AR (R AY
AHHE T TT B AL B I T NCGC & i KU .
SLC7AI11 rs7674870 . rs11734488 5 NCGC & i K%
TCAFENE(P>0.05) . W4,

2.2.3 SLC7AII 47 5 NCGC £ % R e 6y % %
SLC7A11 rs7674870 .rs11734488 1512506138 = 4>

R3 BEABSH pyloriBEREER [n(%) ]
Tab.3 The relationships between haplotypes and the risk of H. pylori infection [n(%) |

Haplotype H. pylori* H. pylori” OR (95% CD Pvalue
A-C-C 19.52(5.3) 30.49(5.2) 1. 00 (0. 556-1. 790) 0. 994
A-C-T 19.50(5.3) 26.92 (4. 6) 1. 14(0. 625-2. 068) 0. 675
A-T-C 80.45(21.9) 130. 07 (22.2) 0.95 (0. 695-1. 308) 0.768
A-T-T 121.53(33.0) 187.53(32.0) 1. 02(0. 767-1. 344) 0.916
G-T-C 54.17(14.7) 72.68(12.4) 1.19(0. 814-1. 741) 0.368
G-T-T 61.85(16.8) 108. 72 (18. 6) 0.86(0.611-1.218) 0. 402
&4 FSNP5NCGCEBRMHIKEED T [n(%) ]
Tab.4 Association analysis between each SNP and the risk of NCGC [n(%) |
SNP Genetic model Genotype Control group Case group OR (95%CI) P value AlC BIC
rs7674870 Codominant AA 201 (41.9) 182 (41.8) 1 1268.40 1 287.67
AG 217 (45.3) 193 (44.3) 0.98 (0.743-1.300) 0.902
GG 61 (12.7) 60 (13.8) 1.08 (0.717-1.629) 0.709
Dominant AA 201 (41.9) 182 (41.8) 1 1268.46 1287.73
AG+GG 278 (58.0) 253 (58.1) 1.00 (0.771-1.308) 0.975
Recessive AA+AG 418 (87.2) 375 (86.1) 1 1268.26 1287.53
GG 61 (12.7) 60 (13.8) 1.09 (0.743-1.601) 0. 656
Overdominant AA+GG 262 (54.6) 242 (55.6) 1 1268.39 1287.66
AG 217 (45.3) 193 (44.3) 0.96 (0.742-1.253) 0.786
rs11734488 Codominant TT 359 (74.9) 335 (77.0) 1 1267.91 1287.18
CT 103 (21.5) 84 (19.3) 0.85 (0.610-1.173) 0.316
CC 17 (3.5) 16 (3.7) 0.98 (0.487-1.979) 0.957
Dominant TT 359 (74.9) 335 (77.0) 1 1267.60 1 286.87
CT+CC 120 (25.0) 100 (23.0) 0.87 (0.637-1.176) 0.355
Recessive TT+CT 462 (96.4) 419 (96.3) 1 1268.46 1287.73
CC 17 (3.5) 16 (3.7) 1. 02 (0. 506-2. 044 ) 0.962
Overdominant TT+CC 372 (78.4) 351 (80.7) 1 1267.45 1286.73
CT 103 (21.5) 84 (19.3) 0.85 (0.612-1.172) 0.316
rs12506138 Codominant TT 152 (31.7) 174 (40.0) 1 1259.23 1278.50
CT 246 (51.4) 210 (48.3) 0.75 (0.563-0.998) 0. 048
CC 81 (16.9) 51 (11.7) 0.54 (0.359-0. 822) 0. 004
Dominant TT 152 (31.7) 174 (40.0) 1 1261.77 1281.04
CT+CC 327 (68.3) 261 (60.0) 0.70 (0.532-0.917) 0.010
Recessive TT+CT 398 (83.1) 384 (98.3) 1 1263.13 1282.40
CC 81 (16.9) 51 (11.7) 0. 64 (0.439-0.939) 0.022
Overdominant TT+CC 233 (48.6) 225 (51.7) 1 1267.71 1286.98
CT 246 (51.4) 210 (48.3) 0.89 (0.687-1.156) 0.386
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#x5 BEBENCGCEFRMEXER [n(%)]
Tab.5 The relationships between haplotypes and the risk of NCGC [n(%) ]
Haplotype Case group Control group OR (95% CI) P value
A-C-C 19.76 (2.3) 50.83 (5.3) 0.42 (0.246-0.707) <0. 001
A-C-T 42.99 (4.9) 46.17 (1.8) 1.03 (0.674-1.581) 0. 883
A-T-C 157.98 (18.2) 211.39(22.1) 0.79 (0.625-0.992) 0. 043
A-T-T 336.27 (38.7) 310.62 (32.4) 1.33 (1.096-1.614) 0. 004
G-C-C 28.47 (3.3) 17.67 (1.8) 1. 81 (0.993-3.303) 0. 050
G-T-C 105.79 (12.2) 128.11 (13.4) 0.90 (0.684-1.189) 0.463
G-T-T 153.95 (17.7) 170. 88 (17.8) 1.00 (0.783-1.268) 0.979

A7 A 7 Fh LR A (35 % /N 0. 03 AT AL
1) :A-C-C A-C-T A-T-C A-T-T .G-C-C .G-T-C ,G-T-
To LA SHEsis 34 B8R IA M9 e WL T g 2 18 0
H1A-C-C BAPR T AT A-T-C 3R 5 NCGC % s KUK
R AR DG 5 A-T-T PR LA G-C-C AT 5 NCGC &
Ja B 3G ARG . L3R 5.

3 Wit

HRAE A 30 274 25, B T 4 M B8 1 AT NCGC,
H i, NCGC /2 B B Fs A% 0 E4K 55511 B
AR ESS, HEm A5 H. pylori &Y Sih ik &dEn]
T e PR R A G, T B ] R A R R
8 R I AE P DRI A AR AN T
NCGC (1 AR AR 5 E R S0 5T 5 38 2o B X P i A
B, Y H G 02 WER AR RS IR T R S
B R RS . 428 NCGC H 2 R R A &
A DI K b £ v A AR T B BRI AT
I, 07 35— SE BE FH T NCGC I A8 5 BB 0 5 i 3t
febn i R AR T R

H. pylori J& NCGC & J{ M iR s K+, 29 90% 1)
NCGC 5 H. pylori JEYAH G, B G & 1Y 15 9o KU A2
RIEGEE 1 3~12457 o AHZIRGL H. pylori J5 A TA]
N IGE JRy KA —FE , 29 80% 1 S8 & 5678 W itk
B L B B J R B Rr e R . RIEN AT
4 S AN 3 L B Ik 484 A DNA 45147, 2 BN [
MY E et B R EmHE R AL A
SRR AR SR AR A R AN R B B R AR
()35 15 P 22 AE B R I B e ) T — 2 1A .

SLCTAVL A AR IE I, 2 e & R /4 2R 2 [w)
iz IR System X FAZ 0 MF 3, v LR GSH K-,
PR 0 40 Bk E T, SLC7A11 534 4EF5 GSH A
BT HIRIET , MRS T AE bR & A b B s 1
A, HRw B T BREM R AR, RN
H Al 9T SLC7A11 ) SNP 5 H. pylori &Y Kt NCGC
R RUBSE B I M A A DL AR . PRI AR F S A4

S PUBEABE PR SLC7A1T R L2855 H. pylori
TG B NCGC 95 XU 1) SR ER A o

AW 58 45 5 7R, SNP rs7674870 . 111734488
Fl 1s12506138 5 H. pylori J&& Yt JC i 2 ¢ Bk (P>
0.05), SLC7AII rs12506138 7F 4t @1k B 1k Btk
BT 175 NCGC AH SCI , v 3 i AT R Sy f £
AR R I PR AL CC O CT 35 R AU AH L
T TT R R A 2RI T NCGC &9 XU o

NCBI ¥ 3 5 71 rs12506138 437 T SLC7A11 (1) 5'
R X, B R rs12506138 1] GE I8 i 520 SLC7ATT
(R SRR FZ M NCGC I A& AU o SR 1T IX — SNP
WNMR] 5% M 2 SRR L B 55 NCGC R AU 1) 56 R 3
A R — 2 BIE

1s7674870.1s11734488 5 H. pylori &L FINCGC
RIR T OCHK , 7R AR B A8 i AR AR AR
FH. 1s12506138 5 H. pylori YL JE 28, {H 5 NCGC
KA HER HonT BEAE NCGCIRAS 5 01 &% A= VEF .

{15 7 2 0 J2 , B 1s7674870., rs11734488
rs12506138 ¥4 H [ A-C-C B R HF A-T-C B R 7Y 1
FEARNCGC KR KB , 1T A-T-T BAfR R AN G-C-C B
PRI 3G i NCGC & XURS: , $27R 3K =4~ SNP #4) B
R BRI AT BEAE NCGC &9 ke 81— 2 BT

ARSI AEAE R PR 1 SE AR AR ok A [
— b DX HE, R A S R I, 5 2272 1Y
M XA RAEA S AT 0F 5, ABA A G 46 SNP 5 H.
pylori YL FINCGC & 93 AU 1 #H X, 2 NCGC &)
TN (R 3 A 4R AL S 06 LAl
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Association study of SLC7A11 gene polymorphisms with

helicobacter pylori infection and non-cardia gastric cancer
Wang Linli', Gao Fang’, Dong Wenjie', Chu Ning', Jia Yanbin'
('School of Basic Medicine and Forensic Medicine , *School of Medical Technology ,
Baotou Medical College, Baotou 014040)

Abstract  Objective To explore the correlation between the polymorphisms of the solute carrier family7 mem-
berl1 (SLC7A11) gene and the risk of non-cardia gastric cancer (NCGC) as well as the infection of Helicobacter py-
lori (H. pylori). Methods A total of 435 patients with NCGC and 479 healthy individuals undergoing physical ex-
aminations were included. The polymorphisms of the SLC7A11 gene (157674870, rs11734488, 1512506138,
1510022036 ) were genotyped using the polymerase chain reaction-restriction fragment length polymorphism (PCR-
RFLP) technique. The influence of each locus on H. pylori infection and the occurrence of NCGC was analyzed.
Results  No significant associations were found among SNP rs7674870, rs11734488, and rs12506138 and H. py-
lori infection (P>0.05). The CT genotype and CC genotype of 1s12506138, when in a codominant model, reduced
the risk of developing NCGC compared to the TT genotype; the A-C-C and A-T-C haplotypes constructed by
SLC7A11 rs7674870, rs11734488, 1512506138 were associated with a reduced risk of NCGC ; the A-T-T and G-C-
C haplotypes were associated with an increased risk of NCGC. Conclusion SLC7A11 rs7674870 and rs11734488
are not pivotal genetic loci for H. pylori infection and the pathogenesis of NCGC. SLC7A11 rs12506138 acts as a
protective genetic locus for NCGC and antagonizes its oncogenic progression. The haplotype composed of the above
three loci participates in regulating the overall genetic susceptibility to NCGC.

Key words solute carrier family 7 member 11; single nucleotide polymorphism; non-cardia gastric cancer; Heli-
cobacter pylori; haplotypes; ferroptosis
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