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v IRds PP AR R A € X T A 1R F8(genetic effects) v 1B @ Z (Heritability) = 3+ &
0.57-0.67 - FF § HF s P R AfrF i § MRend A F B4 G b LA M AT
2 ABOZ F] % A1+ (single nucleotide polymorphism, SNP)E_F € #3852 & Hp da * 4%
FIR % 0% R 14(genetic susceptibility) » B @ i 3 5 &
FLBanirmy pr10-18% T d o 3 g A FE 2 frs R FE %
(HrRee)as » L5 F 4p s A FI(IL-1B, IL-8, IL-10)% ABO#A Fle % A4 > 127
fReos P FRE A EE 3 AT R -
Fiirad: 27 a2 H# F5d FRroAw Rk kR G LARSR
(serology test) 4 ds F* 4% FRS L Fikl A~ 5 2 (D)7 s 5 B i Q¥R i e
W k4 B d 0 22 4% real-time PCR genotyping assay# |5 B #& #]SNPs
IL-1B-31 (rs1143627) ~ IL-1B-511 (rs16944) ~ IL-8-251 (rs4073) ~ 1L-10-1082
(rs1800896) 2 ABO (rs505922) » 1+ . % e 21§t R 02 B ehZ B o
Fris: 2E644m03 00 A 0 T30 L 1405 o B AL F
B g 5 10.7% o do 4% 5 1528 e g2 g (P = 0.0195) ¢ i @ 4B (ferrum) i
(P = 0.005) > ieferritiniz 3 g ¥ £ B o § KA 71 > BB IIY > BR
IL-1B-31(rs1143627) 78 F11T allelert 5 &g ¥ v 43 f& 2 i< (OR = 0.846, 95% CI =
0.012 - 0.067, P = 0.014) » @ %ABO (rs505922) £ 1T allelert = f %14 44 PR e 3
(OR = 6.128, 95% Cl = 2.381 - 15.769, P < 0.001) > A H &= % i & F] 7SNPs
IL-1B-511 ~ IL-8-251% IL-10-1082R] & e A5 £ & o
BH I FRFCELLIAMBEAR 22 BT 2107% B IE LY 48
Je R o 4§ ABO (rs505922) 7 1T allelesya & & 5 doF* 5 R % 0% R 12
(susceptibility) 7 IL-1B-31(rs1143627) T alleless2 3 » Pl 2 & a5 FR %
% R 14 (susceptibility) -
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Background: H. pylori is a major pathogen of chronic antral gastritis, peptic ulcer
disease, gastric cancer, and gastric B-cell lymphoma. Acquisition of H. pylori infection
predominantly occurs during childhood period. Twin studies revealed that the genetic
effects might influence the H. pylori infection, with an estimated heritability of 0.57 to
0.67. The success of H. pylori infection is related with the failure of host immune
responses. However, the association between host immune gene single nucleotide
polymorphisms (SNP) and the susceptibility of H. pylori infection is not well

understood.

Study aim: We aim to study the genetic polymorphisms of immune response genes
(IL-1B, IL-8, and IL-10) and ABO gene between 10 to 18 year-old children with or
without H. pylori infection and to understand the genetic susceptibility in childhood H.

pylori infection .

Materials and methods: Subjects in this study were enrolled from schools, community,
or the NTU hospital YunLin branch in YunLin county. Children with major systemic
disorders or psychological disorders will be excluded. Based on the serology test result
of anti- H. pylori 1gG, children were divided into 2 groups: (1) study group with
positive infection; (2) control group with negative infection. Biochemistry tests were
recorded. The genetic polymorphisms of 5 SNPs of IL-1B-31 (rs1143627), IL-1B-511
(rs16944), 1L-8-251 (rs4073), I1L-10-1082 (rs1800896), and ABO gene (rs505922) were
examined by a real-time PCR genotyping assay. The results were compared between 2

groups.



Results: A total 644 children were enrolled in this study with an average age of 14.0
years. The overall seroprevalence rate of H. pylori was 10.7%. The age was
significantly higher and the serum ferrum level was significantly lower in children with
positive infection than negative infection (P = 0.0195 and 0.005, respectively). By
multivariate analysis, the T allele frequency of IL-1B-31 SNP (rs1143627) was
significantly lower in seropositive children than control group (OR = 0.846, 95% CI =
0.012 - 0.067, P = 0.014). The T allele frequency of ABO SNP (rs505922) was
significantly higher in seropositive children (OR = 6.128, 95% CI = 2.381 - 15.769, P <

0.001).

Conclusions: The seroprevalence rate of H. pylori infection was estimated 10.7% in
adolescence in Yunlin county. Children with T allele of ABO SNP (rs505922) might be
susceptible to H. pylori infection, and those with T allele of IL-1B-31 SNP (rs1143627)

might be resistant to H. pylori infection.
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mE A S - FPMR S BF UM R o - A2 F B LE o Gldef@kIL-12
flgThlimee 2 v o 2 Begmee o pba 4207 3 X F &> 8208 X 53 dell-1,
TNF- 2 IL-6 /& TLR4 ~ MAP kinase 2 NF- B 2t 4 @ vEeeis o 2 AToll-like
receptors (TLRs) /& it 2 & » % w22 ¢ 2 2 IL-122¢ 1L-10 2 3% % Thls Th2
regulatory T cells (Treg)i& i « ™ iF kAT 5 4n 81 > aa PP 5 B %51 A2ch i R F Ju &
HpFBXEF BV 0L G455 (1) Toll-like receptors, TLRs; (2) C-type lectin
receptors, CLRs; (3) RIG-like helicase receptors, RLRs; (4) NOR-like receptors,
NRLs(*4 B2 )« # ¢ NLRSE: /<22 # % ‘w48 B > ¢ A ;2IL-23» i8¢ 1L-17 producing
T cells (Th17) e 2 75 i » BB PP 5 FR % 54 v o0 au P45 R %515 40 %
AFFeenk X M (innate) 2 i & 14 (adaptive) & & F & > Bt LA F RS F LB ER
penph g -
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IL-18 receptor

CaglL
H.pylori ® -
Cag PAI) S IEIIIIGINY
(Cag iy | b
. . and immune
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PRy ¢ TG B R P FRE RS G B A & Floef(host genetic
effects) » * % 1 chA F )7 il frade P % FR APk G AP M o R saRT g ¢
B P e AR RO B P e s P E L G e PR R A et SRR 0 R
BRI - R AR A A EABREL S A FREL] S ER
Bt F-ROBTAPEFRE S ARPERSSY R- R B FA AT
1At PP R AR 4 ehid @ 2 (heritability) 4 *+0. 5720.67-° itk HF e &
PR FABRLY PR e i AT AR EERFF AP BRER L
? 5 IL-1B, IL-1RA, TNF-a, IL-8, 2 IL-10:0#A %1 % A {efe &5 HBEF % R 40 M
oo P glel s 4 4 4Ry IL-82 NODLegk ] 5 4] B feds P 4% 254 chL = 4
BEHE T LEFARM
JRZMAAF BAFALFRAR LB ALLES A

ABO 4] ¥ chfifn 77 it B2 80 PP 45 AR B AB5Ceha 4 0 A B R FR

C‘\
e

ER

o
i3

Fic 4 P - W g A G LR FUR S e FelL-1anst B ek F] 5 )k a
P Feg a4 Apm - P T o B op A g A 2 A FMM B EE T A
(genome-wide association study, GWAS) 4« F* % Rt % ch+- = 3p 5 5 & ﬁ ErE
AFREY A BAFIEBELP AR A AL - R E PR LG o A
u) £ PSCArs2294008 £ F]:nC % 1= 2 F22 ABO£rs505922 & F] » % £ du * & B8
faldet - 4% FH T % &40 b2 (OR: 1.84, P = 3.92 x 10°°; OR: 1.23, P = 1.78 X

10928/ iz 3 AP A FIR AR F RATIEZE B a5 F2 B ap b 2P

LEE e
T;T’"\‘] /’;‘*{

(=

ALY > A PERCLEATIBRE LTI R LA FSE R
(susceptibility)  4p B o NP R-AZHREY A ATV E QI L LA HaOER

T £ F A T2 % A1 (polymorphisms) £z ds F* 4% R % e s R FE F OB o
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AP RS S A FRI RS KRR AL P E (NTUHYLI00NOIS 2
NTUHYL101X003) 5 f it er » P& 4 5 &« FraGad | ¢ (5 2 ik
201012010RC* 201205055RIB) % A ik L4 {7 > 2/ F L & LR AL® 2 F
i fafek s B8 43102 15K2E > Sd 22 A RARLTERF RS
ﬁﬁoipzﬁ%@ﬁéxn&ﬁﬁ*ﬁ%%@ﬁﬁiﬂﬁ@ﬁﬁxﬁﬂﬁi*
M Ao (4) F R EINEE o ek i g [ H P FRE AP MR
B oL kypa Y S FIRHE(9G) A SR B B FRE KL HERE -
Flh B AT AR A S E L ATOM o - RuEY oS WA E G AR
FRAFF R P R REHRY - R P U EE P-4 ﬁfk#&%ﬁta‘i”f °

2.2 tRla P AR %

FLEY R LR A 1772 (ELISA) KR R i ¥ ds P 45 Fj4al (19G) » ot %
AR BT E04%  FRE BT E7% P S4B NIREEFL Y 22 K%
G5V FIRA L G PR OTE 4 T RREE G REE S LT EFHRR
B HIRITERATPFRREEERFRSHE YL PR A FT
- 4 B L BB

2.3 ¢ & 3FEDNAZF B~

FRGEE G R B kA FIMDNA A R R R 2k
» I DNA # P 2 %2 (PUREGENE® DNA Purification Kit, Gentra systems,
Minneapolis, MN) » i & & 54 (£ P i& FDNAF B> 5B~ & 2 DNA ¢ ki3 >t-80
BRokfae? EHFLEF &Y o

2.4 ¥ RI% AL A% % A (polymorphisms)

FF AT ST F o L1 L8~ 110474 5] 5 2] Hfeds ' 45 034 & 5 s
FARM (R4S o Lo BB R R T R) Tk A A F e BA T L #ABOA
FAGE R PR RO S SRR ST R RN AR TETERE

'_’ﬂ
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fr a4l & J&(real-time polymerase chain reaction, RT-PCR) > ;% 4 7 28 %] § A4 o /L F]
7 A~ 478 * 05l 3 ik R Applied Biosystems#7aF #F 2 fE &1t 51+ K0 IR
Z et Bl T o PCRe g k5L #&;ﬁ d ABI 7900 HT fast real-time PCR system

(Applied Biosystems)47 iF| » # ;% FEd2 MELE* T T/ 2 VAL o

Genetic

polymorphisms Real-time PCR genotyping sequence
IL-1B-511 C/T TACCTTGGGTGCTGTTCTCTGCCTC[G/A]GGAGCTCTCTGTCAATTGCAGGAGC
(rs16944)
IL-18-31 C/T CCAGTTTCTCCCTCGCTGTTTTTAT[G/A]GCTTTCAAAAGCAGAAGTAGGAGGC
(rs1143627)
IL-8 -251 A/T TTATCTAGAAATAAAAAAGCATACA[A/T]TTGATAATTCACCAAATTGTGGAGC
(rs4073)
IL-10 -1082 A/G TCCTCTTACCTATCCCTACTTCCCC[T/C]JTCCCAAAGAAGCCTTAGTAGTGTTG
(rs1800896)
ABO C/T TCAAGATGTATCCAGCTGTACCTTT[C/TIATGTGCGGTTTATTGTATACATCCG
(rs505922)

(@] FAAF SIS 7EY 515 A7) -

2.5 Teh #Fitfogp i

AL BERERINNTRAERDR SR E > P F e T AR
R AR S R i i Gl ROGARR CF AR AR L EN e
NBEE L EHNEE AT ABE L PRk o PR KRR M TR
P fom Rk g 3 Apt o B 2 AT S A S oA 4 o

2.6 3o

H e 47 1€ * Fisher exact test 2t Pearson y 2 test & +* #sg W) % ¥ > @ T 359#kc
3 ¢ > HcE_# *rank-sum testk iT ATt o AT E A TR S LA E B4
Hardy—Weinberg equilibrium > # 4245 Bonferroni correction » P value <0.017 25 #cik
RS FHEFDLRE oG DAL 0 53w P value of 0.054 &
FAL B o Bt o4 @ * STATAL #7048 (v. 12; STATA Inc, College Station,

Texas) o
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31 FRR P v F AR 'ttf.’é 7 ¥

AT Y REFOMEDI G P ERE S8 THER L 1402204 - 2
#2017 (452% ) B 9 M (£1)e 0 S F0F ol g 5T cnijl ’Fﬁfé_iﬁ&(body
mass index) (¥4 (Bl ) > AT L 644 L 52F ¢ 0 T8 R E 485 20.8£ 4.0
M 9.6% 524 £ 1 2 3 < v B £ R0 (overweight) - 13.49% 5028 # M £ 4p
Hodg i 97 AR (obesity) © fTF TR Yo dRRlE R ¢ AR URERSE FROIE R S
69 % A AR AR 75 5 10.7% c AT B IR R ;é"’zﬁﬁp\ Wk R
(Ferrum) ~ 48 3-v Jk & (Ferritin) 2 %48 % & it # (total iron binding capacity, TIBC) 4
)% 103.8 £45.3(ug/dL) ~ 84.1 + 60.4(ng/dL) ~ % 399.9 + 118.1(ug/dL) - H ¢ = 14

Bov ER R R A

ok BE HE B e BE He B
10 15.4 20.3 22.9 15.2 20.1 22.3
11 158 21.0 23.5 15.8 20.9 23.1
12 16.4 215 24.2 16.4 21.6 23.9
13 17.0 22.2 24.8 17.0 220 24.6
14 1/.6 227 252 17.6 22 251
15 18.2 23.1 255 18.0 22.7 255
16 18.6 23.4 256 18.2 22.7 25.3
17 19.0 23.6 25.6 18.3 22.7 253

CUES BEE 2 LSRN R = T

32 VR HKEHHRE DL OEFKE 4 V%

TePpa iR P de R *ﬁ]ﬁ%ﬁ%ﬁi?ﬁl‘%%ﬁ AR REfcRE HY %25 69
P2 o R ETF SIS ZE o A RS TR A A e s ksl (&
2)° BRI Il ﬁﬁ%ﬁf%ﬁﬁv? Swidd THEMRHBEELE
FRFIBEFALR (P=00195) - B HFRECE v F? 7 HBERHEFRN I
BB P LB (P=0.0059) A/ & es2d 2 FFendidoe fridi 2 &4 28 L8
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33 WRRHELHBELT HATF S I
TR 600 F B FAT] AR B Y 5 100 R e 2 AR
o 5B A d WDNAS A B FL A5 o 2§ e B0 G 5 i g R
dofP A% FPE o WEE - B RG RS FIR 355 - RaEY R MR A
PR o HR IS RS EPRBA I E B F AT S AR A BRI wie i
IL-1B-31 (rs1143627 ) » IL-1B-511 (rs16944 ) » IL-8-251 ( rs4073) - 1L-10-1082
(rs1800896 ) > ABO# #] (rsb05922) % 7 B =B o iz7 BAF 5 A= gu # %
## & Hardy-Weinberg equilibrium- ABO % v w® /i % chiL F] 5 3|40 # foit i o7
WE Z o pH §4p A~ 45 (Univariate analysis)® &1 0 Ade P 4% 2% E ¢ ABO
rs505922 =TT 5 A Fvt F &g % 5 3CCHE =4 F](O.R. = 2.248, 95% C.l. = 1.076
- 4704, P = 0.019) ; fduF % i 1275 § ¢ ABO rs505922:T % 1= fh ¥l AF ¥ ¢
C%x =4 %](O.R. = 1.805, 95% C.I. = 1.045 - 3.149, P = 0.025) - m % IL-1B
-31(rs1143627) ek F] 5 A4 ¢ 5 de P % I 1235 4 T $ o IR F RO 1A T
(O.R. =0.495, 95% C.I. = 0.209 - 1.225, P = 0.077) - #1L-8-251 (rs4073)=4 %] % &
o o P I TR A FIAEF 3 044523 (O.R. = 2.740, 95% C.I. =
0.889 - 10.057, P =0.055) -

P\N1
o

SARHEeARRETE AT S s R L0

BT BAFSAUM- A7 I REA(E ) o &% 7 IL-1B-31
(rs1143627) 4 F1 % A1 ¢ > T% =g F fade PP & {4724 B ¥ M0 4 B 2 (OR =
0.846, 95% CI = 0.012 - 0.067, P = 0.014) » #* £ IL-1B-31 (rs1143627) £ F]enT & = 2
Fli g AR & ods PR R 4oeh kR (susceptibility) - @ ABO (rs505922) ¢ T# i
A F] e R AR FIE LI E PR F B T $ R 2 (OR=6.128 » 95%Cl=2.381 - 15.769 >
P<0.001) » &7 ABO (rs505922) 3k ¥] ¢ B/ %8 %5 1 0 chala [P % F R 4 e b B 44
(susceptibility) - # &R 7] 5 Ak @l E £ B o
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FIERE AL o B Pnenf 3 MR ¢ Bm PRt FIRE A TR Fe AR
R PRI PSS R ch- R dp A FIF] S 2 Uk FE R Y EE R
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All cases (N = 644)

Sex, male (%)
Age (y)

Body weight (kg)
Body height (cm)
Body mass index
Overweight, n (%)
Obesity, n (%)

H. pylori seropositivity
Ferrum (ug/dL)
Albumin (g/dL)
Ferritin (ng/dL)
TIBC (ug/dL)

291 (45.2)
140+ 2.0
53.0 + 12.9

150.0+ 9.2
208+ 4.0

41 (9.6)

57 (13.4)
69 (10.7)
103.8+ 45.3

49+ 04
84.1+ 60.4
399.9 + 118.1
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Positive H. pylori Negative H. pylori P value
(n=69) (n =575)

Sex, male (%) 27 (39.1) 264 (45.9) 0.285
Age (y) 144+ 1.7 140+ 21 0.0195
Body weight (kg) 51.6 £ 10.3 53.1+13.1 0.6738
Body height (cm) 158.2+ 9.7 159.1+ 9.2 0.7441
Body mass index 206+ 34 208+ 4.0 0.8632
Overweight, n (%) 5(7.2) 66 (11.5) 0.284
Obesity, n (%) 6(8.2) 51(8.9) 0.871
Albumin (g/dL) 49+ 04 49+ 0.4 0.7153
Ferrum (ug/dL) 80.6 + 41.7 104.8 + 45.7 0.0059
Ferritin (ng/dL) 81.7 £ 60.9 84.3 + 60.4 0.3443
TIBC (ug/dL) 403.8 £ 120.0 399.4 + 1179 0.7333
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2~ PR e TR 2 E fols 23 2 Interleukins fo ABO & F] 5 Al o

B HA T o P Bk B 05 RE 0 5 1 ABO 4 %] 1s505922 ¢ ¢ T

allele » ezt 5 BF LR o
Locus allele Positive- Negative- OR. 95% C.1I. P-value
H. pylori H. pylori
(N =59) (N =84)
IL-18-511 C/T Callele 60 (50.9%) 76 (45.2%) 1.000
(rs4073) Tallele 58 (49.2%) 92 (54.8%)  0.803  0.487-1.325 0.363
IL-18-31 C/T CcC 18 (30.5%) 16 (19.1%) 1.000
(rs1143627) T carrier 41 (69.5%) 68 (80.9%) 0.495  0.209-1.170 0.077
Callele 60 (50.8%) 71 (42.3%)  1.00
Tallele  58(49.2%) 97 (57.7%)  0.743  0.450-1.225  0.217
IL-8 -251 A/T AA 5 ( 8.5%) 17 (20.2%)  1.000
(rs4073) Tcarrier 54 (91.5%)  67(79.8%)  2.740 0.889-10.057  0.055
Aallele 50 (42.4%) 70 (41.7%)  1.000
T allele 68 (57.6%) 98 (58.3%) 1.045 0.632-1.731 0.856
IL-10 -1082
G Aallele 64 (54.2%) 79 (47.0%)  1.000
(rs1800896) Gallele 54 (45.8%)  89(53.0%)  0.749  0.454-1.234  0.2297
ABO gene C/T Ccarrier 27 (45.8%) 55 (65.5%) 1.000
(rs505922) TT 32 (54.2%) 29 (34.5%)  2.248  1.076-4.704  0.019
Callele  30(25.4%)  64(38.1%)  1.000
T allele 88 (74.6%) 104 (61.9%)  1.805 1.045-3.149 0.025
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o~ AR A 2 E fols 2 AT S A2 § % s 49 (multivariate

analysis) ds * 4% Ao FFE 23 F 7 ABO £ F]rs505922 ¢ 1T allele 2_ - F # 3 >
Fle 7 F

M ss2d 4 5 IL-1B-31 A F1rs1143627 # «» T allele 2 v S f g » 53 b3 &%

AR -
Locus allele Positive Negative OR. 95% C.1I. P-value
H. pylori H. pylori
(N =59) (N =84)
IL-13-511 C/T  Callele 60 (50.9%) 76 (45.2%) 1.000
(rs4073) Tallele 58 (49.2%) 92 (54.8%) 4.167 0.540-32.165 0.171
IL-18 -31 C/T Callele 60 (50.8%) 71 (42.3%) 1.000
(rs1143627) Tallele 58 (49.2%) 97 (57.7%) 0.846  0.012-0.607 0.014
IL-8 -251 A/T Aallele 50 (42.4%) 70 (41.7%) 1.000
(rs4073) Tallele 68 (57.6%) 98 (58.3%) 1.640  0.396-6.800 0.495
IL-10 -1082 A/G Aallele 64 (54.2%) 79 (47.0%) 1.000
(rs1800896) Gallele 54 (45.8%) 89 (53.0%) 0.364  0.082-1.605 0.182
ABO gene C/T  Callele 30 (25.4%) 64 (38.1%) 1.000
(rs505922) Tallele  88(74.6%) 104 (61.9%) 6.128 2.381-15.769  <0.001
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Clinical Trial/Research Approval

National Taiwan University Hospital

Date of approval: Sep 7, 2012
NTUH-REC No. : 201205055RIB
Title of protocol : The genetic polymorphisms of immunity in children with Helicobacter pylori infection,
Department/ Principle Investigator - National Taiwan University Hospital Yun-Lin Branch, Department of
Pediatrics Dr. Szu-Ta Chen '
Version date of documents : [ Protocol: 2012/05/15; Chinese abstract: 2012/05/15; 1CF: 2012/8/22;
ICF(children): 2012/8/22; J, ¥ 1€ 1484 FT# 20101115 - 52 f8 14 @3 £ # (22 580 < 2012/8/29]

The protocol has been approved by the 32 meeting of Research Ethics Committee B of the National
Taiwan University Hospital on July 20, 2012, The committee is organized under, and operates in accordance
with, the Good Clinical Practice guidelines and governmental laws and regulations.

The duration of this approval is one year (from Sep 7, 2012 to Sep 6, 2013). The investigator is required to
report Serious Adverse Events and Unanticipated Problems in accordance with the governmental laws and
regulations and NTUH requirements and apply for a continuing review not less than six weeks prior to the
approval expiration date.
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Hong-Nerng Ho, M.D.
Chairman
Research Ethics Committee B
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