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Association between IncRNA H19 polymorphisms and susceptibility to gastric car-
cinoma and EBV-associated gastric carcinoma in Han population in Qingdao

WEI Meirong', WANG Xiaofeng’, LUO Bing® (1. Department of Basic Medicine, Medical College of XiJing University, Xi’an 710123,
Shaanxi, China; 2. Department of Microbiology, Medical College of Qingdao University, Qingdao 266021, Shandong, China)

[Abstract] Objective: To evaluate the potential associations between the single nucleotide polymorphisms (SNPs) of IncRNA H19
genes and the susceptibility to gastric cancer (GC), especially to EBV-associated gastric cancer (EBVaGC) in Han population in Qingd-
a0. Methods: 225 cases of pathologically confirmed fresh gastric cancer tissues or paraffin embedded gastric cancer tissues during Janu-
ary 2015 and October 2018 were collected from Affiliated Hospital of Qingdao University, as GC group; in the meanwhile, 200 healthy
people underwent physical examination at Outpatient were collected as control. The 225 cases of cancer tissues were assigned into two
groups according to the transcription result of EBV-encoded small molecule non-polyadenylation (EBER 1) by In situ hybridization:
EBVaGC group (70 cases) and EBVnGC group (155 cases). DNA was extracted from the tissues of two groups and peripheral blood of
healthy participants. According to the general setting of HaploView software (MAF>0.05, °>0.8), four TagSNPs (rs217727, 1s2735971,
1rs2839698 and rs3741216) of H19 were screened. Genotyping of each SNP locus was carried out by using Tag-Man MGB allele typing
kit, and the gene polymorphisms were examined. Results: H19 SNPs of collected tissue samples were in accordance with the Hardy-

Weinberg equilibrium. Compared with control group, patients carrying TT genotype of H19 rs217727 loci had significantly increased
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susceptibility to gastric cancer (¥’=9.073, P=0.003, OR=1.999, 95% CI=1.271-3.143), so did the T allele (’=13.475, P=0.001, OR=
1.661, 95% CI=1.266-2.180). In contrast, patients carrying TC and CC genotype of rs2839698 loci had significantly increased suscepti-

bility to gastric cancer (¥’=9.407, P=0.002; »*=6.517, P=0.011), and patients carrying C allele had obviously increased susceptibility to
GC (y’=6.163, P=0.013, OR=1.417, 95%CI=1.076-1.867; ’=9.542, P=0.02, OR=2.070, 95%CI=1.298-3.302). As for the rs2735971 and
rs3741216, there was no significant difference between the GC group and the control group (all P>0.05). The distribution of 4 H19

SNPs showed no statistical difference in both EBVaGC group and EBVnGC group (all P>0.05). Conclusion: There was an associa-

tion between H19 gene polymorphism (rs217727 and rs2839698) and gastric carcinoma; patients carrying the TT genotype of rs217727

and C allele of 1s2839698 may increase the risk of gastric carcinoma. No significant association was observed between H19 SNP poly-

morphism and risk of EBVaGC.
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PR UF (1) DNA , ¢ 24 3% 5 TaqMan MGB %547 5 [K] 43
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Tab.1 Primer sequence and probe sequence of H19 SNP coding gene

Gene Primer sequence(5'-3") Probe sequence
217727 F: CAAAGAGACAGAAGGATGAAAAAGAA T: FAM-TCAACCGTCCGCCG-MGB
R: CGGCGACTCCATCTTCATG C:FAM-TCAACCGTCCACCGC-MGB
1s2735971 F: CACCTCCGATTCCACAACTACA T: FAM-CCAATTCTGTGCCATC-MGB
R: GAGGCTTCCCCTTCAGTCTCA C: FAM-CAATTCCGTGCCATC-MGB
1s2839698 F: CATCGTCCCCAGCTGATGTC T: FAM-CTGGGCGCCTACT-MGB
R: GGAGTGATGACGGGTGGAG C: FAM-CCTGGGCACCTAC-MGB
rs3741216 F: GCCTCCACGACTCTGTTTCC T: FAM-CCCTTCTGAATTTTAT-MGB

R: CACAACTCCAACCAGTGCAAA

A: HEX-CCCTTCTGAATTTAAT-MGB

2 H19 SNP7£ B AR RA R S 1R HW IR
Tab. 2 HW test for the distribution of H19 SNP in gastric cancer and the control group

GC group (1=225) Control group (7=200)
Genotype v P v P
Actual value Expected value Actual value Expected value
1s217727
CcC 88.00 68.02 1.11 0.5 63.00 36.13 4.56 0.10
TC 72.00 111.38 44.00 97.75
TT 65.00 45.56 93.00 66.13
152735971
CcC 60.00 44.76 1.05 0.5 48.00 31.21 5.82 0.06
TC 81.00 110.99 62.00 95.59
TT 84.00 68.81 90.00 73.21
rs3741216
AA 79.00 68.81 2.30 0.25 70.00 59.41 2.52 0.25
AT 91.00 110.99 78.00 99.19
TT 55.00 44.76 52.00 41.41
152839698
CcC 90.00 68.34 5.12 0.06 88.00 80.47 4.89 0.10
TC 68.00 111.32 78.00 92.71
TT 67.00 45.34 34.00 26.65

22 HEMHIOr217727 42 5 & A BAA S AR
RE R 5

FER 2 BRI 45 R (K 3D B, 54l L
B, H19 18217727 A s AE 5 g AL FE DR RN TT 1485 717
N EE 0 RO AR 22 1 N (4=9.073, P=
0.003, OR=1.999,95% CI=1.271~~3.143), Z: 7 FE A T
1E 5 %8 411 0 A B 8 i T XS R4 (°=13.475, P=
0.001, OR=1.661, 95%CI=1.266~2.180). {H 5 & 41
H19 rs2735971 A3 s JE PR 22 25 1 (F DR B L 45 7 5 AT A
R 5 s S R R 50 B L i 2 S AN A
(P>0.05).
2.3 EBVaGCA2EBVnGC#LH191s217727.1s2735971

e AR SEMILE AL Z R

EBVaGC 1 EBVnGC 2H 7' H19 rs217727.1s2735971
RL R R DR 22 A T LRI Y | S A R PRI AR S48y S A
PRI ) B 25 3 (% 4) BoR, Z R B LG e L
(P>0.05).
24 F/EMHI9 1528396984 5 & A HA S AR
E LA

FR Z BRI LS R (R 5 EoR, SXTRRAE,
B R L A H19 152839698 £ pai 71 425 K] 7Y | &5 A7 225 [A] 43
iSRG Gt 2R (P<0.05) . 55X R 4§,
i 2H 4% 7 TC L CC 5= R B N o] 2 35 14 00 15 9 1)
KI5 R (4=9.407 , P=0.002 ; ’=6.517, P=0.011) ; & B
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B e 1) XU 35 R AT A A C 2 JE [, B C S 3
DRI\ R R e 1 DU B S 386 1 (°=6.163 , P=0.013,
OR=1.417 ,95% CI=1.076~1.867 ; y*=9.542 , P=0.02 , OR
=2.070, 95% CI=1.298~3.302). {H §H & 41 HI9

183741216 7 f LR 22 25 Mk (O [R) AR | 45 Ay J5k IR A %
A 2 A L TR R ) 5 06 IR A1 L i E R TS
2 X (P>0.05),

*3 BEASXRE H19 rs217727.1r52735971 £ E AR L
Tab.3 Comparison of H19 rs217727 and rs2735971 gene polymorphisms between GC and control group

Genotype GC Control
H19 SNP 7 P OR(95%CI)
Allele (1=225) (mr=200)
1s217727 cC 88(39.1) 63(31.5) _ . 1
TC 72(32.0) 44(22.0) 0393 0531 0.854(0.520-1.401)
TT 65(28.9) 93(46.5) 9.073 0.003 1.999(1.271-3.143)
248(55.1) 170(42.5) ) . 1
T 202(44.9) 230(57.5) 13.475 <0.001 1.661(1.266-2.180)
TC+ CC 160(71.1) 107(53.5) 14.061 <0.001 0.467(0.313-0.698)
TC+TT 137(60.9) 137(68.5) 2678 0.102 1.397(0.935-2.086)
152735971 TT 84(37.3) 90(45.0) B . 1
TC 81(36.0) 62(31.0) 2202 0.138 0.714(0.458-1.115)
cc 60(26.7) 48(24.0) 1.413 0235 0.747(0.416-1.209)
T 249(55.3) 242(60.5) 3 . 1
C 201(44.7) 158(39.5) 2317 0.128 0.809(0.615-1.063)
TC+ CC 141(62.7) 110(55.0) 2,574 0.109 0.728(0.494-1.073)
TC+TT 165(73.3) 152(76.0) 0397 0.529 1.152(0.742-1.786)

%4 EBVaGC4A5 EBVnGC 4B H19 rs217727.rs2735971 £ F & 7S MR EL 35

Tab. 4 Comparison of H19 rs217727 and rs2735971 gene polymorphisms between EBVaGC and EBVnGC group

Genotype EBVaGC EBVnGC R
H19 SNP x P OR(95%CI)
Allele (1=70) (1=155)

rs217727 TT 23(32.9) 65(41.9) - . 1
TC 25(35.7) 47(30.3) 1.390 0.238 0.665(0.337-1.312)
CC 22(31.4) 43(27.7) 1.070 0.301 0.692(0.343-1.393)

C 71(50.7) 177(57.1) - - 1
T 69(49.3) 133(42.9) 1.588 0.208 0.773(0.518-1.154)
TC+ CC 48(68.6) 112(72.3) 0319 0.572 1.194(0.645-2.208)
TC+TT 47(67.1) 90(58.1) 1.669 0.196 0.678(0.375-1.225)

1s2735971 TT 30(42.9) 54(34.8) - - 1
TC 19(27.1) 62(40.0) 2.968 0.085 1.813(0.918-3.581)
CC 21(30.0) 39(25.2) 0.008 0.930 1.032(0.516-2.064)

T 79(56.4) 170(54.8) - - 1
C 61(43.6) 140(45.2) 0.099 0.753 1.067(0.713-1.594)
TC+ CC 40(57.1) 101(65.2) 1.325 0.250 1.403(0.788-2.499)
TC+TT 49(70.0) 116(74.8) 0.577 0.447 1.275(0.681-2.386)

2.5 EBVaGC #» EBVnGC %1 H19 rs2839698.1s3741216
ERE SREF T H AE R R
B PR 2 A PRI 45 2R (3R 6) 171k, EBVAGC M

EBVnGC 2H 4 H19 rs2839698 . rs3741216 fi7 5 K %
A (3 DR] Y | 25 A7 358 DR A0 6 e 385 Ay 25 A7 2% DR AR )
I Z RG24 L (P>0.05) .
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Tab. 5 Comparison of H19 rs2839698 and rs3741216 gene polymorphisms between GC and control group
Genotype GC Control R
H19 SNP x P OR (95% CI)
Allele (1=225) (1=200)
rs2839698 TT 67(29.8) 34(17.0) R R 1
TC 68(30.2) 78(39.0) 9.407 0.002 2.260(1.337-3.823)
CcC 90(40.0) 88(44.0) 6.517 0.011 1.927(1.161-3.198)
T 202(44.9) 146(36.5) - - 1
C 248(55.1) 254(63.5) 6.163 0.013 1.417(1.076-1.867)
TC+ CC 158(70.2) 166(83.0) 9.542 0.02 2.070(1.298-3.302)
TC+TT 135(60.0) 112(56.0) 0.696 0.404 0.848(0.577-1.248)
rs3741216 AA 79(35.1) 70(35.0) R R 1
AT 91(40.4) 78(39.0) 0.022 0.883 0.967(0.622-1.504)
TT 55(24.4) 52(26.0) 0.065 0.798 1.067(0.649-1.754)
A 249(55.3) 218(54.5) R R 1
T 201(44.7) 182(45.5) 0.059 0.807 1.034(0.789-1.356)
AT+ TT 146(64.9) 130(65.0) 0.001 0.981 1.005(0.674-1.498)
AA+ AT 170(75.6) 148 (74.0) 0.136 0.712 0.921(0.594-1.428)

%26 EBVaGC 5 EBVnGC 2H H19 rs2839698,rs3741216 £ F 2 A5 M I EL R

Tab. 6 Comparison of H19 rs2839698 and rs3741216 gene polymorphisms between EBVaGC and EBVnGC group

Genotype EBVaGC EBVnGC
H19 SNP V4 P OR(95%CI)
Allele (1=70) (1=155)
rs2839698 TT 20(28.6) 47(30.3) - - 1
TC 28(40.0) 40(25.8) 1.889 0.169 0.608(0.298-1.239)
CC 22(31.4) 68(43.9) 0.573 0.449 1.315(0.646-2.677)
T 68(48.6) 134(43.2) - - 1
C 72(51.4) 176(56.8) 1.114 0.291 1.240(0.831-1.851)
TC+ CC 50(71.4) 108(34.8) 0.071 0.790 0.919(0.494-1.711)
TC+TT 48(68.6) 87(28.1) 3.111 0.078 0.586(0.323-1.064)
rs3741216 AA 24(34.3) 50(32.3) - - 1
AT 32(45.7) 59(38.1) 0.136 0.712 0.885(0.462-1.695)
TT 14(20.0) 46(29.7) 1.350 0.245 1.577(0.729-3.410)
A 80(57.1) 159(51.3) - - 1
T 60(42.9) 151(48.7) 1.327 0.249 1.266(0.847-1.893)
AT+TT 46(65.7) 105(67.7) 0.090 0.764 1.096(0.603-1.991)
AA+ AT 56(80.0) 109(70.3) 2.309 0.129 0.592(0.300-1.169)
3 B FE R IR H19 RE A% J8 i B id i 2k B0E i R

IncRNA 1E AT KA TR #m, AR B
5 RN T S I R P 4 S P E R g R T
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4 i FE K] SNP AH4LL, IncRNA ) SNP 4 3iF B FL A
TIRE » Wi =75 3k PR 3Rk e i 2y IS5, A 5K In-
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i AR A5 % . IncRNA H19 /2 fr B R I L 5 g o
ARE Y] IncRNA, LR 4K 4233 kb, {15 MM
THAN WS T HR R AR EALT 11pl5.5. A

CPTIC & ARILFENH 2 5 MR T B, % B 98 16k
AR RZET R I s A BB ER . LI
SEUIE SRR, R B R ISM 88 i miR-675
B FE 4] CALNT, H19 7] i3k — 30 2 35 2% 5 9 % ik
I oEEAE

AW 5T 3% 0% B H19 FE A [F] o) g X 10 4 A
SNPs, #8131 H19 (1) SNP 5 2 1 47 B 45 4 20 28 3 Eont
HIhremszm . 2 H\T, KEPR R0 B H19 2
N2 SHESMERRERZ X REY . Aot
IR, H19 152839689 7 m 19 AL I {6 1% IncRNA 1) 45
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1217727 0 s 2 A TER R BN TT M NEE, H B
K AR S 2 19 0 (4=9.073, P=0.003, OR=1.999,
95%CI=1.271~3.143); 15 Ji 20 T 55 o7 Jik DR 00 26 9 2
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5 RE PRI R 20T H19 3845 7238 e e B 9 R0 ) 5
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755 CpG & X A0 e, (2 s 15 = 40 i 2 3 Jo
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