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Abstract: Helicobacter pylori (H. pylori) plays an important role in the development of

gastrointestinal diseases and is indicated as a class | carcinogen that is involved with the
development of gastric carcinoma. The clinical outcome of H. pylori infection varies according
to the involvement of various bacterial, host, and environmental factors. Infection with this
bacterium has been found to stimulate of various pro-inflammatory cytokines from gastric cells
such as interleukin-1 (IL-1), IL-6 and IL-8, that is play important roles in gastric inflammation.
Recently, H. pylori outer inflammatory protein A (oipA) has been found to associate with
inflammation that is similar to cag pathogenicity island (cagPAl). Among Thai gastroduodenal
patients, we detected the oipA and cagPAl genes in 33.75% and 76.25%, respectively. The oipA
“on” status was mostly found (93.75%) in oipA-positive samples. We observed higher levels of
IL-1B8 and IL-8 gene expression in oipA-positive tissues (with “on” status), similar to those with
cagPAl-positive tissues. Interestingly, samples positive for both ojpA and cagPAl genes showed
significantly higher levels of IL-1B and IL-8 gene expression, when compared with tissues single-

positive for either oipA or cagPAl, or double-negative for these two genes.
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Besides bacterial factors inducing inflammation, host factors regulated by gene
polymorphisms have also been involved with inflammatory responses. Our study, IL-8 (+781),
the heterozygous (CT) and homozygous mutant (TT) was found to correlate with Thai
gastroduodenal patients infected with H. pylori, compared to those of un-infected patients.
However, there was no significant association of IL-8 (+781) gene polymorphisms among the
Thai patient groups and these gene polymorphisms of IL-8 (+781) were not found to involve
with the IL-8 gene expression levels. Interestingly, our findings revealed that the heterozygous
(TA) and homozygous mutant (AA) of IL-8 (-251) were associated with H. pylori-infected patients,
compared to those of un-infected group. Among Thai gastroduodenal patients-infected with H.
pylori, the homozygous mutant (AA) was found the significant correlation with gastric cancer
group, in addition, IL-8 (-251 A/A) were also associated with the higher of IL-8 gene expression
than the T/T and T/A. Gene polymorphisms of IL-8 receptors (CXCR1, CXCR2) were also studied,
the homozygous wild type of CXCR1 (+2681 GG) and CXCR2 (+1208 CC) were mostly found in
both of Thai gastroduodenal patients infected- and un-infected of H. pylori.

Taken together, bacterial and host factors were found to involve with H. pylori-inducing
inflammation. The host factors, the gene polymorphisms of IL-8 (-251) associated with
inflammation and carcinogenesis, which suggested that these polymorphisms might be applied
as the bio-marker of gastric cancer. The bacterial factors, H. pylori oipA gene was found to
stimulate of IL-1B and IL-8 gene expression levels, which indicated that oipA plays an important
role in H. pylori pathogenesis. Although, H. pylori OipA associated with IL-1B and IL-8 regulation,
however, OipA-receptors interaction and OipA-inducing other pro-inflammatory cytokines (IL-6,
IL-12, IL-18, Tumor Necrosis Factor, Interferon-gamma, granulocyte-macrophage colony
stimulating factor) should be further studied.

Keywords: H. pylori, oipA, cagPAl, IL-8 gene polymorphisms, IL-8 receptors gene polymorphisms
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Tuftheaulvessbimmuissuuuuredungud waruenaniumsaiin gene polymorphisms meludu
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M1919% 1 Lans seroprevalence ¥03n15iaLde H. pylori TuuszinenisquasmiIvieide [3]

Age Distribution Seroprevalence, 20th
Country Authors Ref. Year n of the Study Seroprevalence and 30th*
Bangladesh Ahmad er al. 2 1997 181 22-44 91.7% 91.7% (original data)
China Mitchell er al. 3 1992 1727 -~50 44.2%, 58% (estimated) (62%,
Guangzhou; 43%,
Guangdong)
Forman er al ¥ 4 1990 1882 35-64 60.4%
Wong er al i 5 1991 1853 36-65 80.4% and 58.4% (Changle and
Hong Kong)
India Graham er al. 6 1991 238 ~70 81.0% 86.2% (n = 109)
Gill er al. 7 1994 340 ~68 67.0% 87% (estimated)
Japan Yamagata er al. 8 2000 2602 ~40 71.5% and 62.5% (men and
women, respectively)
Fujisawa er al. 9 1999 264 ~89 39.3% (1974, 72.9%; 1984, 25% (estimated)
54.6%)
Asaka er al. 10 1992 418 =80 Increase 1%/yr and 7-80% 34% (estimated)
(before and after 40 wr,
respectively)
Korea Chung er al. 11 1996 867 ~94 54.3%
Malaty er al. 12 1996 413 ~21 75% 67% (n = 67)
Malaysia Go and Parasakthi 13 2000 2382 ~—45 26.4-55.0% (Chinese, 42.8% (n = 327)
26.7-57.5%; Malay,
11.9-29.2%; Indian,
49.4-52.3%)
Singapore Kang et al. 14 1997 487 10-60 34.9% (Chinese, 30.0%; Malay, 32.2% (n = 180)
25.0%; Indian, 51.0%)
Fock er al. 15 1997 2626 ~70 31.4% (Chinese, 31.4%; Malay,
13.7%; Indian, 33.6%)
Taiwan Lin er al. 16 1993 823 =70 62.0% 58.2% (n = 251)
Thailand Perez-Perez er al. 17 1990 194 ~64 T4% 70% (estimated)
Bodhidatta er al. I8 1993 814 10-60 53.7% (estimated) 55% (estimated)
= estimated = estimeted from the graphs thet eppeared in the reports.

* Data from rural areas.
+ Dete from Changle, in the southern part of Ching, end Hong Kong.
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fue vue H. pylori ARBU cytotoxin-associated gene A (cagh) %eﬂlﬂuguﬂaejmﬂugu cag
- . @ a v a Y 1A 1 dyd' 14 [ (% a
pathogenicity island (cagPA) wazidunnsuiuAkaIIBunguiingItaiun1senNauNTULTUaENIT
AnlsAueSanszamnnzems [5, 6] 3nnsiATIzilushu CagA awnsaduunsendu 2 Ussiande ¥in
Western uaz East Asian laenguitheaulvednaznuailn Western Wuman lusasiingugiasuau
wiganriueen AU QUu 1nd) laedwlngasnuslia East Asian [7] 3nuan1sANwNlIaINNguEs Y
Henulugthelsanssmigomsaulnelinuanuuanseiuvesdy  cagd  Tungueinissngqvedise
Nszzems 39Usdlanneraidungudug Sniduduusniientesiunisnelsaventia H. pylori
Outer membrane proteins (OMPs) LungulusauiianusanulaluwuafiSounsuau Tnedinig
AANSalinUsEIM 4% vesdlunide H. pylor Wnedlugiyiniinaiuaunisasistusiulungy OMPs
v o a ] | 1 ° Y A & N a a o s Y v = o &
nihivedlusaungy OMPs lagdulngagyimthndisidenuaniselunisinmeinduwadidntiuaedadu
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nszurumsiolsaluide H. pylor [8] Turaad a.e. 2000 lédnnsdunudn Outer Inflammatory Protein
A (OipA) Fsdniduaindnuasiusiundy OMPs Tneluansedlusiuriniareguinuinsadveade H
pylori viwthiitelunsinzinuazdnmiiiviledie  amnsansedunisaiislelalesd 118 vnlugnis
snavlumadinedonssnizawns (n vito study) 9] Fsnnsnendikiuanlddunuiinis
uanioonuedlUsiu  OipA  gANUANMENIEUIUNSABENIN Phase variation @sneliAa  CT
dinucleotide repeats motif Fio1admaliBuRINaIRARsEnLNSaliUveEUld 2 wuu Ao wuu
yhamilé (on-status) uasuuuieulailél (off-status) [9] siewnléfinsdneidie H. pylor aewugidou
oipA fiflaanugBunuy on-status WuifiauduiusFuNsAnlsANzEINTEMNZEIMS NMTNIEUKUY

JULIY (severe neutrophil infiltration) audadelidainnIszAnfiuInTy (10, 11] laeliniy

WANGINAINTD H. pylori anenugnileu oipA NflanugBuluy off-status tnewaenugiinignIgsin
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a0

u wazinvd) winuladeslunguedae
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gnasaanulaadlundudUlsuauedenyiuean (Ussinaiu
uovelEnuazelsy uazfiddyniswudu ojpA Tmnuduiusiunsmmanudunelsangudun v09ide
H. pylori srgiauiu Falgun babA, vacA way cagh [12, 13] udegalsinuranisAnulundazyszme
faasdianuuansinstusenly  Seihliddliannsaasulduudaiotunalnmsviienuesdu  opA 1
ouloafunisrelsn  wenanifunthiivestiu oipA Aeafumsnsedunisdniaunaznisadislelnlend
IL-8 fagulaliuidnruiy Tasenafiawmgananideyanisinuideuinaies dnlvgidunsfnuily
sefU in vitro study laslamizdanedeyanisinulutuienssmzemsvesiithe (n vivo study)
waznizHiTliinisAnunieaiufisu (receptor) Misumzselusiiu OipA é’qﬁ?umiﬁﬂwﬂuﬂfjuﬁaasm
fuhsevhlymsuisnuduiusvesdu oipA ideslesiumssniauuaznisadidlalsla 1L-8 1én
Batu

oeslsfinnutadaindudeuunaiide (bacterial factors) Lfinsegnaienoialifomeiiaztae
osunenalnminelsavesdio H. pylori ﬁﬂﬁUﬂﬂiﬁﬂwwﬂﬁamﬂﬁaﬁﬂ’aa (host factors) Hudnduiaden

v A [y ¢ &

dAgyuiuinITzieimsAnwmudiy Faduinsuiuaiinisiaiie H. pylor duiusiuseaulale
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lptinasvulaeianizlungu pro-inflammatory cytokines waneaila 1 IL-16, IL-8, TNF-alpha 1Jusiu
[14, 15] Tpsawizegradelalalad IL-8  wenanluanusvesnisdnauldfanuinierdeiu
nsgUIUNISABlIAA AU WU N1snIeAulminn1sasImaoniien (angiogenesis) NINILAULLAR LA
a o . . v 14 § a [ & < .
Wnduu (cell  proliferation) nsnszqulviwadiinniswmunduueise (cancer cell progression)
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FFINITYNINVRAYAGaNSA (cancer cell invasion) 1usiu Fsiulainlglalay IL-8 Tunumiddglu
nszuIuMsnlsaNgSensEnzemsinaanzdielinsine H. pylor [16] 31neuieneuntnil
WumsingUluuBuuaNAeiu (gene polymorphisms) dalvinnisildeundaslavangsyiu Wy

gene transcription, gene splicing, gene stability waz MRNA translation fatudsduannnuilsfivinli

AUrswsazAuiiINIsveslsanuand1eiueanty [17] 1an1sAn®13In1siAin gene  polymorphism
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U3l promoter region Tuuiasslalalatonsdwmaliniinnisasslalaladlussauiiunnsneiuesntd

a

[18] n15LAR gene polymorphisms Tudu IL-8  USIIaALIALS promoter  region (251 T/A)

Y

puduiusiungugiaslsanssmnzemnsuazusisanssnigo sy g uegiiteddgvnata 33
Y v [ 1 a = d‘ 1 U . a
mﬂwuamLﬂmmmsmmgﬂLLUUEJquLmﬂmmuaaﬂlﬂ (gene polymorphisms) wa38u IL-8 (-251 T/A)
a v o §w 1 Y <@ I v v vy = 1 v a
g1avzdimuduiusiunguiUislsnueise [19]  wilunenssiutuladnisfinunlunquidiswauniy
glsunuinisiingusuuduiiuandaiueanty (gene polymorphisms) vesdu IL-8 (-251) Tudnwaug
T/A InagduiusiungueINIsaus Wy NseinIzoIMTantau (gastritis) way WHAlUNITHNIZDMITNAL
ald (peptic  ulcer  diseases) [20]  ansrwrunsIsslunaute@elanuiinisiia gene
polymorphisms vee8u IL-8 (-251) ndulinuanuduiusiungueinislaguedlsanssinizemis [21]
atuTENIAENYRFINIINITARA gene polymorphisms Tugu IL-8 e1asianuuansiulugieusiag
Woud fatun13fny gene polymorphisms TungugUlenulnedseglunauiedions Jusanideld ay

(%

yhliidoyafiufnfiindduieatusuuuuresdu IL-8 veshelufufiunud Tsanmsatmanisdine
mL‘U%EJULﬁEJUﬁI’JEJﬁU%Tﬂ’JEJﬁﬁL%@GUﬁﬁLLmﬂﬁiNﬁuaaﬂlﬂ wazerimUszynaldiftonmundusviung
(predictive bio-marker) s uunvfinnguensinaquedsanszimzemsidelulusuian
msvheadlelalal 118 Wegnatstu lmanaveslalaleiaedufiudiy (receptors) oeng
$umy Ao IL-8 receptors (L-8R) Tneilaseadnadeusenaulusne CXCRL (IL-8RA) uaz CXCR2 (IL-8RB)
[22] Imaﬁa%’uﬁmaqLLUUﬁWUWﬁﬂﬂWﬁ@L%é%JLﬁmﬁamnﬁamaé@iawﬁﬂ6‘] (epithelial cells)
nsvhaulnednlngresihurieiiinifeadesiunsadns antimicrobial peptides niSousiusinisadn
wulwyl super oxide dismutase luwwadidinidanuangu neutrophil [23] finnsfunuinge H. pylori
ansnsonszdulifsadineiios (AGS cell line) fimsadng IL-8 receptors anntu Fadudoyafiaduayu
Whmsiade  H pylori deuduiusiuluanadiulunguiiuarenaiinasenisvhauvesssuy
Qﬁﬁmﬁ’wﬁaﬁmsamﬁa H pylori [24] AsfiddeyBnegnsientsiufusenindlelalend IL-8 uay IL-8
receptor 2 (CXCR2) fiduAendasiumsasgrensadusss Tnednsdnwinwadiunnsesnsadn

Twana CXCR2 azanszaumsasyiiulavossaduzissaldian Jwandliiuilelalad IL-8 waz 1L-8
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receptors HUUNUIMNEIAYADNITWRIUIVDALARULLIN [25] N13LNA gene polymorphisms 1u8uﬂq;u IL-8
receptors ansansIInulauAeIiuiugy IL-8 A1ndeyanisfinwinisiin gene polymorphisms Tu
a a = v v 6 A [y a a dil’ v & o
Bu CXCR2 (C/T) Ushiad exon (+1208) fianuduiusuaziweulssiunaialsavingesadudiuiuuin

<@ 1% A a =Y 1 < 1

[26, 27] Insamglsnuesaiun Lsaviaandeniu TsnueSwiugou waglsnuzisaaugnyiiin [26, 28-
30] wipgnslsnmudwiadeyalunguitislsanssimnzanmsuazueisainssimizems  Aalunisine
sULUUBUTUANA9AUYEY IL-8 receptors (CXCRL, CXCR2) Tungulsanssimizamng onaludeyanilei
PFrevilvnsuienssuiunsiialiannszadnundu Tnganzillednsiaiowuaiitse H. pylori

AaiulasanTideselsatudnydaduaniewuaiiiss H. pylori (bacterial factors)saufiu
TadgansigUae (host factors) Mgtesiunisfialsanssinizetms  laganizlunduiiinisiniie
H. pylori nms@nwpssillafnufesedunisuanseenvedu IL-8 Tusulanssimzenmsydie laem
AMNENRUSTINAUNIRTIANUEU oipA (lwde H. pylor) wagnsiia gene polymorphisms 0984 IL-8

uay IL-8 receptors ngnisdnuvisladeanuueiiseuazdadeaindiiieasdudeyaiivievihlimsu

9NTEUIUNMINALIANTEINIZDWNTOUTNANIINNITAAT H. pylor NTARULINDITU

2.3 InguszasansAnen
A = wa 4 = . a . =
- tefnwgURnIsalnIsWUBY oipA kAENISLAR gene polymorphisms vesgy IL-8 uay I1L-8
receptors Tuiiegnstiuiiianseimzomsvesiieninsiaiie H. pylori
- Anwszaunisuanseanvesdy IL-8 Tudegistiuiiansemnzomsveaiiieniinmsianuiuy
OipA azn15LAA gene polymorphisms (IL-8, IL-8 receptors) ALANAINAY
- MANUANRUSVRINITNUEUY oipA Wan19LAn gene polymorphisms (IL-8, IL-8 receptors)

$AUTEAUMIUERIDaNVRITY IL-8 TunquoINIsi1eqvedlsAnssinizeIms
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2.4 FN1MAa0Y

2.4.1 §Urnuaznisinuiangn

fuiumsifusiegnsangiaelsansemnzemsiiniumsdesndesiionsiaidadoveanie
9185A1anTdeINaed (Endoscopy Medicine) lsang1uraasswansuseasd Jminguasivs il n1sAn
nsosfthelsanszimizonsiiinisiade H. pylor asvaaeulasnisdnduiidenseimizormisunig
nadeunsasaoulesl urease (Rapid Urease Test, RUT) §QLﬂuﬁmwmaaUﬁﬁL§agU YNNUNNTAALTS
H. pylori savaapuazdeuduivay witlinunsiode H. pylor ganaaouazdsasiidiviesseu

£%
v

willowdu Weunndlanniunsdaduilonszmnzemsuaziiadeiadaduuds neideliiganagey
RUT ndusnaiiunsidesenviesfiinisiasanisdnnsineungunaiasey negUleidisiulasenis
1A5un15TuatingUusrasAveadlasinis dnsveseraiadas uazasuuluenaisdusoudnsiulasens &

1A591153981309ULAH1UN13T9190191NANENITUN5938555UNTITETUAUY ANAY UN1ANedeNiing

\@fisuses MU-CIRB 2016/157.0912

2.4.2 NM5ENARLOULBLAZN15YT Polymerase Chain Reaction (PCR)

imsuaiededuilonseingemstuinenana (Lysis buffer) wagauiunsanamouielagld

v '
a wa v a

WegeaindnsaguBUfiRmutuneuiiniivualy  (nvitrogen) warazarefduenanazneulae  TE

a

buffer LLazLﬁU%’ﬂmﬁﬁqmmu 20 °C

Fuitlonsumngonsiling RUT Wuuan IdgnvaaeuBudunisiinidio H. pylor Tnenisnsram
Bu 16SANA mntusuiiumangiamBu opA uar cagPAl Tutuidlensmngomsiifinnsfiade
H. pylori (nsesuandlunssd 2) Tutuneunisv PCR ldthendngasudmiunisnsamBuitsans
(OnePCR Ultra®, Bio-Helix Co., LTD. Taiwan) tnsusznaulude tnswes (primers) amududu 0.5
UM Fiweduwuy (DNA template) mnuidudy 100 ng antuivasnnaaeadeios PCR (BioRad

7100™, USA) Tneian1iznisyin PCR sl Bu 16SRNA: 35 cycles; 30 sec / 94 °C, 30 sec / 60 °C,

wag 30 sec / 72 °C; 81 cagPAl: 35 cycles; 1 min / 94 °C, 1 min / 57 °C, and 1 min / 72 °C; Wazdu
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oipA: 35 cycles; 1 min / 94 °C, 1 min / 57 °C, and 1 min / 72 °C #a991ntunsi3d@au PCR product
Tnensuendaenszualndln (1.5% agarose gel electrophoresis) wazdnenwnieldia3osgiauauans

Ly

ugNI3u (UV illuminator)

A1519% 2 uansanuveslnsiesilglunisnsianiae H. pylor 1ngis PCR

Genes Primer sequences Product size
(bp)
H. py(or/' 16SrRNA 5’-GCGACCTGCTGGAACATTAC-3’ 120

5’-CGTTAGCTGCATTACTGGAGA-3’

H. pylori oipA 5'-GTTTTTGATGCATGGGATTT-3’ 401
5’-GTGCATCTCTTATGGCTTT-3’

H. pylori COgPA| 5’-ACA GGCTAAATAAACGCTG-3’ 350
5’-TCTCCATGTTGCCATTATGCT-3’

2.4.3 MINTIVFBUEAULVDIEBU OipA

fhogatudefllinaninsanudu opA Mduuin asgniemeididuinadloludlasnisi
DNA  sequencing  niuthaduiinadlelndfldinazgninsianiuzresdulasiiuandums
initiation site %38 start codon (ATG) waglnsnzviaiuiimrdlelndideslu mnasaanudndl stop
codon AnTuusn signal-peptide coding region azfi9318u oipA Hufiaanuzldvien (status-off) w#

ALy stop codon Az0i118U oipA tullanuzvineule (status-on)

2.4.4 n3AN®1 gene polymorphisms 9898 IL-8 wag IL-8 receptors

9?'1LﬁumﬁmwmgﬂLLUU'ﬁuﬁLmehqﬁ'u (gene polymorphisms) Tudu IL-8  UTLIaAILAUS
promoter region (-251 T/A) wagaunus intron (+781 C/T) lagldimaiin PCR-RFLP (restriction
fragment length polymorphism) %aé’w%amﬂ%’a;ﬂamu%’aﬁlé’ﬁﬂmmdawﬁ']ﬁ [19, 31] 319103

¥ PCR w898 IL-8 (-251) waz IL-8 (+781) 91ntuth PCR product wosdu IL-8 (-251) (size=108 bp)
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WYINTAAAIY  restriction enzymes (Munl) @8 IL-8 (+781) (size=203 bp) ¥N156nA8

a

restriction enzymes (EcoRl) figaumal 37°C 1Juaan 24 Falus anduinisuensaenssualni (5%

Y

agarose gel electrophoresis) LLazmamwﬁ’mLﬂ%qdwLmumiﬁuqﬂﬁm UV illurninator) swunn
Fugduwosnsiin gene polymorphisms Terspylilupnsned 3

Tudauv99n15Ane1 gene  polymorphisms  ¥098U IL-8  receptors (CXCR1  uag CXCR2)
Wns@nwilaeds allele-specific primers-PCR (AP-PCR) &ldlwsisasdau forward Aiflansuansnaniy
2 iy Wusnsiamnsiiin gene polymorphisms Tnegnsdsanseenidsorounthil [26, 32 fauans
1lusnsnedt 3

9MNN15ANYI gene polymorphisms U898 IL-8 uag IL-8 receptors bamufunisanuilu

fegeithelsanssgamMnsnauninisiade H. pylor Wisuweuiunguiilinunsine

A151971 3 wansdUlnswes uazn13vih PCR-RFLP way AP-PCR Tudu IL-8 wae IL-8 receptors

polymorphisms | Methods | Primer Sequences Digestion PCR product
Enzymes sizes (bp)
5'-TTCTAACACCTGCCACTCTAG-3’
IL-8 -251 T/A PCR-RFLP | L omccrcaacamrecrcs Mfe | TT=108
AA=T76,32
TA=108,76,32
5'-CTCTAACTCTTTATATAGGAATT-3’
IL-8 +781 C/T PCR-RFLP | L cirearmmrarcaacacecns EcoRl CC=203
TT=180,23
CT=203,180,23
F: 5-CCCAGGTGATCCAGGAGAG-3’
CXCR1+2608 AP-PCR F: 5-CCCAGGTGATCCAGGAGAC-3’ B 205
G/C R: 5'-TCAGAGGGTTGGAAGAGACATT-3’
F: 5-CCATTGTGGTCACAGGAAGT-3
CXCR2+1208 AP-PCR F. 5-CCATTGTGGTCACAGGAAGC-3’ ) 627
/T R:5’-GTCTTGTGAATAAGCTGCTATGAS’
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2.4.5 n15ann RNA Wagn1SANYINISHENIDaNVaeEY IL-8 wag IL-1p

Afiunisann RNA nfuilenssmnzeimsithe lngldyeadn RNA dusagulagldignisey
] ° a v . ™ A o vy ]
VBUULUIVDIUTEN (RiboZol , Amresco, VWR Company, USA) sgnat RNA waﬂmlm%gﬂazmaim%

a

ﬁ;w‘%zjw'é (RNAse-free distilled water) LLaSLﬁU%’ﬂmﬁﬁqmmu -80°C

ntuth RNA fiafldidngnasuiunsiudewdy cONA Tned5 Reverse-Transcription lagld
11;'1mﬁwL%ﬂgULLazﬂ%’Uanﬁ’ssmmﬁﬁLLusﬁwaw%’m (SuperScript' " Il Reverse  Transcriptase
Invitrogen) lowaSadunszuaunst Iisfiunsinusyiunsuansesnvesty IL-8 TnensAnundsil
¥Anwssdunsuanseanuesdu 118 admdelilddoyariunty Fslnawesldlumsinméneds
MneATeReutg 133, 34] sauandlilunnsadi a MIFnwsERUNMSLanteonvesTuaesuiing ¢
Anwlagleis quantitative RT-PCR (qRT-PCR) Felduhen SYBR Green (Roche Molecular Systems,
Inc) saufunsldiaias ThermalecLer96® Real-time PCR (Roche Molecular Systems, Inc.) 1Jus
A5 TANITHENIDDNVDITY I@&Jéﬂu’ﬂmamaz PCR éﬁ’aﬁf initial denaturation at 95°C 10 min, 40 cycles
of 95°C for 30 sec and 60°C for 30 sec FITEHUNITUANIDONVBITY IL-8 Az IL-1B 9wgn normalize

AIBAIYBITEAUNITHAAIDBNTBITUNGL  housekeeping gene (18SrRNA)  laensuanseanvasduls

AATERAIAIMIULANA1IVDY threshold cycle saAT CT (AACT-method)

A15197 4 uansasulnsiwesnlalunsdnenisuanseanvesdu IL-8 way IL-1B

Genes Primer Sequences

IL-8 5’-ACTGAGAGTGATTGAGAGTGGAC-3’
5’-AACCCTCTGCACCCAGTTTTC-3’
IL-1beta 5’-GCACGATGCACCTGTACGAT-3’
5’-CACCAAGCTTTTTTGCTGTGAGT-3’
185rRNA 5’-CGGCGACGACCCATTCGAAC-3’
5’-GAATCGAACCCTGATTCCCCGTC-3’
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2.4.6 NMIFAATIZANALAZADA

nsAnwALdUTuSyeIgURn1salvetdu ojpA T3URINISANA gene polymorphisms Tugu IL-8
waz IL-8 receptors Tungueinissineuadlsanssmizoms lanszvinanisadalagld Chi-square
test () duszdunsuanioenvesweit IL-8 wanwaluguAedeuavdiudoauuinnsgiu Ay
wanAIAUYBITEAUNSUAnIeaNTEdR t-test WuMmdasiest mnAn p-value datosnin 0.05 fead

AULANANAUNIEDR
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FupaumMIaivaulaazunmsinll flow chart 91 1 legAanssusneglulasinislaazulily

AN197 5

Gastritis

Peptic ulcer diseases (PUD)

Gastric cancer

v

Gastric tissues

|

RUT (+) and RUT (-)

v

DNA extraction from gastric tissues

v

P !

RNA extraction from gastric tissues

H. pylori IL-8 and IL-

8 receptors polymorphisms

v

v

|

IL-8 and IL-1beta gene

expression levels

H. pylori 16SrRNA and oipA genes IL-8 polymorphisms IL-8 receptors polymorphisms
(1) H. pylori 16SrRNA (PCR) by AP-PCR
by PCR-RFLP
(1) CXCR1 +2608 G/C
2) H. pylori oipA gene (PCR & 2) CXCR2 +12
(2) H. pylori oip ger ( ) 251 T/A (2) CXCR2 +1208 C/T
DNA sequencing) @ +781 /T

gRT-PCR

Flow chart 1 L@AININTILVBINITNAADIRlUlATINTITEIT0T
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3. NANSNAADY
3.1 ¥AUNTSUEAIEaNYBIEY IL-8 TugUielsanseinizarmsiiinisine H. pylori

= ! Y] = A Aa a &
HAAINATANWYINUINTEAUNTLEAIDDNUYBDIYU  |L-8 1Uﬂ§jﬂiQ‘U'ﬂﬂiiﬂﬂigLW']%@']'Vi'ﬁVlllﬂ'ﬁm@L"U'E]

[

H. pylori (H. pylori infection) fisgunisuansaanitgenitnguiUislsanseinizenmsilinunisiniie

Y

H. pylori (non H. pylori infection) eghsfiiudfaymneadn (o < 0.05) faandlunnil 1 91nnans

1 dy Y1 a dy . 1 Y Y = U [ d' U ! v d‘ ] a dy
NAaBIlIladn MsAnle H. pylori aﬂNﬁI‘VIQ‘U’JEJ&J?S(’TUﬂ'ﬁ@ﬂLﬁU‘VIEj\‘lﬂ’J’]ﬂEjﬂJQ‘U’JEJV]VL@J‘W‘Uﬂ’]iG](ﬂLSU’E]

v o

RN IVERULRNIENERI

1.8 -
1.6 4
1.4 -

1.2 -

0.8 -
0.6 -

0.4 -

IL-8 gene expression levels

non H. pylori H. pylori infection
infection

MW 1 uansseaunsuanseanvesdy IL-8 Tughelsanseinnzamnsieuiisuseninanguitlinuns
AnLe H. pylori (non H. pylori infection) frunguiiwunisanLie H. pylori (H. pylori infection)

Y

* LAAIALLANGNNRETTEEAYNERA (p<0.05) senInanguinlainu/uasnun1sinae H. pylori

PINMIBNWITTAUNTHAAtEaNTasEY  IL-8  Tundueinisseuadsanseimnizamns  laun
gastritis, PUD Wa¥ gastric cancer (m‘wﬁ 2) mamsﬁwﬂumjm@ﬂaaﬁhjwumﬁamLﬁdga H. pylori (non H.
pylori infection) Wuiszdunsuanteanvedy IL-8 aunaduemsiseiulsiumnsstuinin wii
Tunquiftiae astric cancer asiissfumsuansoonuesdu IL-8 figiuuidniios udlimuaruansiaiu

N9E0A (0>0.05)



20

v d‘ a dy . .. . kg
YaueUaelsanTENESINUNTARYE H. pylori (H. pylori infection) s¥sun1sHhantasn
a ' L. P o Ay o ' ) o . S o«
Y038u 1L-8 lunquenis gastritis waz PUD Hseauilaiuansineiy usngue1nis gastric cancer Wy &
SLAUNTUARI0DNVBITY IL-8 a9NINGY gastritis wag PUD agrailudiAnn1eai (p<0.05) (A i 2)
=l =1 | L7 a 1 a ﬁy . = Y & 1 1 7R
mnSeuiiiguseningtieinuiaglinunisiowe H. pylori anmsAinwuandiiuinngugUlslse
A a & . a Y a PN ' oAy a & =
NILNTOWNTNANUNISAAE H. pylor Hisvdunisuandeanvesdy IL-8 Ngendnguillinunsine 3
1 dy P2 a dy . < & A Y a (% PN d? Ao w a dy
Ualansiaiie H. pylori 919vsiluanvanilsnyisliinnssnauiiaiu wasiiddynisinae H.

pylori nvazduasulminnsdnaunguusslunguiUae gastric cancer ag1alsinuiidensauyfigiui

Uaduandithenssanszmnzanmmsensssienuduiussudunsinie H pylori fdniliaans

o - X
amawqumwu
18 - *
=z
[5)
1.6 - 5 161
2 2
)
» 14 = 1.4 1
= = 12
g 1.2 1 % g
7] 1 i
g g !
E. :; 0.8
0.8 1 10
: 2
o
0.6 4 o 001
: &
GP 0.4 1 3 0.4 -
£ 0.2 1 ] 02 -
0 0
Gasritis PUD Gastric cancer Gastritis PUD Gastric cancer

a [ = ! 1 1 @)
AMNN 2 LFANTEAUNTTLENIDDNVBITU IL-8 Iuﬂqummimaqmaﬂmmuwwmmi laguuady

(A) nquethenldwunisinide H. pylori wag (B) nqusthenwunisiaiie H. pylori

Y

* LAASALLANAN9DE U TYEAYN NN ATEINN gastric cancer Wag gastritis / PUD
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3.2 M3AN¥1UANIAINIINTIAINUEY OipA Tuie H. pylori

mﬂmsmm?gulﬁaQ’ﬂ’aﬂiiﬂﬂiuwwmmiﬁﬁmﬁm%@ H. pylori @3150R579NUBU oipA Tu
AUleNgw gastritis 13U 20 578 (40%) KUhengu PUD 91w 7 518 (35%) walidnulungu gastric
cancer (0%) a5UNMNIIUNITATIINUEY OpA Iu@ﬂ’m‘liﬂmswammsﬁam%a H. pylori Anduiesas
33.75 (5197 6) FATemAIBY oipA e19azildruietesiungueins sastritis waz PUD lugihelsa
nszmzensaulvediinisiinide H. pylor mniuldiiiunsinumdsuiaalelnsvediu oipA Tne
3% DNA sequencing Wuindu oipA finsyanulaesaulngjfaouzvesduduwuu function status-on An
Huferay 9630 Favmnedeifufianugmaihaldiduunfauysal Taefifiss 1 dedrasiniu (3.7%)
finvanurvesiudunuy function status-off (M3197t 7) Ineshetnedsuiandlelndisuuu function
on/off status auandlilunnsadi 8

‘uaﬂmﬁamﬂﬁ?u@%’aiéﬁwLﬁumsmmmgu cag pathogenicity istand (cagPA) Fadugudn
nauidiumisBulndtuiudu oipA wandufulinuddgisrtunsnssduliAnnssnaulueadide
uﬂsmwwmmiﬁﬁmiam%}a H. pylori 91nN5053alags PCR wuitanunsansianugu cagPAl TugUae
nau gastritis, PDU wag gastric cancer Aniudosaz 72, 85 uay 80 Audwiy (m15797 6) Tnenmsau
suaqQ’ﬂ'misﬂmmwwmmsﬁﬁmsamﬁa H. pylori asanudu cagPAl Aniudesas 76.25 Jududasi

o w

@MUY oipA  egnsditdAgyneali  lnensemianudy  cagPAl  avgniunAnw

o

AMUFLTUSAUNTENLEUTMAUEU oipA Tunisveassdald



M19199 6 UansQURN1TAINITATIANUBU OjpA, cagA way cagPAl Tugthelsanseimnzamsaulng

nzjug’g’il'atlisﬂnszmwzmmsﬁ?mL?}’a H. pylori nga@1n156149)
nausy Gastritis Peptic ulcer diseases | Gastric cancer | Total
(n=50) (n=20) (n=10) (n=80)
OipA 20 (40%) 7 (35%) 0 (0%) 27 (33.75%)
cagPAl 36 (72%) 17 (85%) 8 (80%) 61 (76.25%)

a o o a . v
M1I9N 7 LLﬁ@Q‘\]’]U'ﬂULLﬁSEULLUUEﬁﬂ’]u%ﬂWiWNWU%@QHU OIpA IUIZDI‘U’JEJIiﬂﬂi%LW’]%E]’Wi’]iﬂUVLVIEJ

22

3 Y
ngugUqelsAnseinEanng

A01UN15a119IUVB9EY 0ipA

finnde H. pylori N§U8IN1TAN4E Status-on Status-off
Gastritis (n=20) 19 (95%) 1 (5%)
Peptic ulcer diseases (n=7) 7 (100%) 0 (0%)
Total (n=27) 26 (96.30%) 1 (3.70%)

A15199 8 Laneg AR UALDUeYRITU oipA Tuanugmsyheunige

779819 | NgY a1AUALDULEVLEU oipA USLIU signal peptide coding region 01U
GT24 Gastritis | ATGAAAAAAGCCCTCTTACTCTCTCTCTTTCTCTCGTTTTGGCTCCCCGCTGAAAGGAACGGA | on
PUD2 PUD ATGAAAAAAACCCTTTTACTAACTCTCTTTTTCTCGTTTTGGCTCCACGCTGAAAGGAATGGAT | on
GT28 Gastritis | ATGAGAAACCATGAAAAAAGCTCTCTTACTCTCTCTCTCTCTCTCGTTTTGGCTCCACGCTGA | off

PUD = Peptic ulcer diseases, ATG = start codon, TGA = stop codon
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3.3 MsAnYIANNFURUSVa9EY cagPAl uas oipA Tiiuatasfiunisuansaanvasiu IL-8
waz IL-1p

Wemszimauduiusuesiu oipA (e H. pylon) Mideulesfunmssniaulueadnszine
g1t maidelafnwseAunisuanteanvesBuy IL-8 siufun1snsanudu opA neld3s oRT-
PCR TnemsveaasildilSoudiounasaufumsnsianuiy cagPAl @aduiundnveade H pylori 7
Aedeatunssniav)

MnsEuNsuanseenTesiy L8 wuimwilensumzemnsiinsnsianuiy  cagPA
(cagPAl+/oipA) /W3e8u oipA (cagPAl-/oipA+) iesulaBumnils wuifinnufeadestusedunis

v o

LAn908NTRIBY IL-8 Ngeninuilonnsialanunsdu cagPAl way opA (cagPAl-/oipA-) agnslitiudnAty

' (%
a v

NNERR (p<0.05) wpdsuIaulaRefMoLNTULDNTENIZDIMITNANITATIANUNIEU cagPAl SaAUBU

'
= 1 =

OipA (cagPAl+/oipA+) wuinliaaieItasiuseAunIskaniaanveddu IL-8 Nigengnaesiitdud1Ayng
a0 (p<0.05) LBUTBUNBUAUTULLDNNTIANUNENBY cagPAl (cagPAl+/oipA-) /%38 oipA (cagPAl-
/OipA-) /W5laINUNY 2 BU (cagPAl-/oipA-) FauanslunIni 3
UBNAINMTANYITLAUNITUANIDBNYDIEY IL-8 MIdelafnwseaunsuanseanvesdy IL-1B
$WME 189991071 IL-18 10ungu pro-inflammatory cytokine wudieniuiv 1L-8 wasiauddglu
NTEUIUNTNBLIATRNTD H. pylori WULABIAU 1AMTANYINUITZAUNITUANIDDNTDSEY  IL-1B 3
Y A v v A a v & va v & Y 1 . & .
TEAUNMIUARIDBNUALIAUAUEY IL-8 (17l 4) AetiuneideaguiUesiuingu opA lue H. pylori

97138AMUNLITOINUNTTUIUNTINEULGUALIAUAUEU  cagPAl  Laze19vineusndudu  cagPAl Tu

ASLUIUNITTNUINITONLAU



1.8 -

0.8
0.6
0.4 -

IL-8 gene expression levels >
e -

y

]

v

IL-8 gene expression levels

L5 - b

1.6 A
1.4 1
1.2 A

0.8 4
0.6 4
0.4 4
0.2 4
u L T
?:’ x o
\B‘Q \O\Q \6&\
N » ¥
b
& & &

] [ VS a . P v o o = !
AN 3 LEARIANUANNUTUDIYU cagPAl LLag oipA NNYIVBINUTEAUNTLEAIDBNUYBIEU IL-8 EL‘HﬂEj}J

{028 gastritis (A) wag PUD (B)

Y

? LARIANLLANANIYBITEAUNSUERSDRNYBIEY IL-8 peeiltfadAnyeaiin (0<0.05) syninsduiilon

MFIINUBU cagPAl /150 oipA LUSBULTIBUAUTULLe NI TIDlINY

(%
v a

o w a
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YU cagPAl kg oipA (cagPAl-/oipA-)

b ! U = ! ISI% a ! QQJ dgj dl
LEAAIAINULANFIVBITEAUNITLAADDNUDIEU IL-8 DYUINHUHEIAYNIEADS (p<0.05) FEWINVUUDN

(%
v

ATIINUNIYU cagPAl uag oipA (cagPAl+/0ipA+)

visolalnuits 2 By (cagPAI-/oipA-)

o

WIBUBUAUTULLRNATIAINUBU cagPAl /%30 OipA
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Z 2 - b z 2 b
¥ &
Z 181 a z 19
- 1.6 - a - L6 -
2 14 - 2 14
w
g w
z 12 - g 121
[~ ="
= i ; 14
" :
o 0.3 1 ¥ 0.8 4
gn 0.6 4 = 06 4
=

@ 0.4 1 =04 -
; 0.2 - = 02 4

0 4 T T T 0 T T

» \ad ~ o d ~ >
6& Q\Q \Q“ . \Q‘ sg é\Q. e &
N \X\ \re X x \ A\
W - - > A\ A3 N

q 4 v T ol bl o,

o & & & & & &

J & & & o & &%

=] v v € = . a o [y [ = 1
AN 4 wanspUFUNUSURIEU cagPAl kar oipA NeITadtusEAUNITIanIBDNYIEY IL-1B Tungy
{28 gastritis (A) wag PUD (B)

* LARIANLLANANIYBITEAUNSUERSDRNYRIEY IL-1P pesiliud@unsadd (p<0.05) sewinaduiled

ATIINUBU cagPAl /138 oipA WIBULEUAUTULRTNATILUNUTIBY cagPAl Lag oipA (cagPAl-/oipA-)

Y

b 1 % = 1 = o
LERNIAINULANANUVDITEAUNTLLEANDDNVBIYU |L—1B YWUUYEN

(%

N9adR (0<0.05) FENINTULLI

MIINUNIEU cagPAl WAz oipA (cagPAl+/oipA+) WIHULBUAUTULLBTNATIAINUEU cagPAl /139 oipA

viselsinusta 2 Su (cagPAI/oipA.)
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3.4 MSANYIFULUUYRIEY IL-8 AL +781 SAuAUNITANETEAUNITUAASDINYSEY IL-8

MnmsAnmsULUUBuTiundsturesBy IL-8 fumis +781 nuingusegnaiilinunisiaido
H. pylori f5Uwuudu IL-8 (+781) lagaulvajiuu homozygous wild type (CC) Fal °wmu‘1'7i§jm’j1
JUWUU heterozygous (CT) kag homozygous mutant (TT) gsiltedAyneadia (p<0.05) Asansly
P15747 9

vuzfinguiitaelsanssimnzanmsiinunisinide H pylor suuuudu IL-8 (+781) Tavdulg
Juuuu heterozygous (CT) Fafisuauiia ﬂﬂ’jﬁ‘ULLUU’e}‘w} a8l Ay NIeEna (p<0.05) fauansly
A3 10

SowSeuiflsusunuuBuiiunnsnaiuvestu IL-8 duwis +781 sewinangugtheilainu/uazwy
nsanide H. pylori MeITenuIgUluuBu homozysous wild type (CC) duiusiungdurdaelsn
ﬂizwammiﬁl@mumsﬁmsﬁa H. pylori 1u€ums‘1'7igﬂl,wu§u heterozygous (CT) wa¥ homozygous

mutant (TT) duusiungudielsanssinizemsnnunsinide H. pylor faandlunisadn 11

9

M131991 9 wanansiinguiuuBunwaniuvesdy IL-8 (+781) Tugthelsanszimzomnsilidnunis

Anwie H. pylori

IL-8 (+781) gene na:ummwha6]°ua<1ﬁﬂqa‘lsﬂnszmwmmmulwaﬁ@msamL%a H. pylori
polymorphisms Gastritis (n=30) | PUD (n=10) Gastric cancer (n=4) | Total (n=44)
CC 21 (70%) 7 (70%) 3 (75%) 31 (70.45%) i
TT 2 (6.67%) 1 (10%) 0 (0%) 3 (6.82%)

cT 7 (23.33%) 2 (20%) 1 (25%) 10 (22.73%)

CY

’ LARIAIULANAT DTN EN

LY

WNNEDA (0<0.05) Lﬁaw%ﬂmﬁwgmwu CC ffu TT [odds ratio =
32.5897 (95% confidence interval, 8.5397-124.3716), X =34.94, p<0.0001]

® wansruuansseeeiitudfyn1eadn (0<0.05) WelUSeuifiguguuuu CC fiu CT [odds ratio =

8.1077 (95% confidence interval, 3.1125-21.1194), X2=18.27, p<0.0001]
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M13199 10 wanaMsiinguiuuBuiuanseiuvedy IL-8 (+781) TugUlslsanseinizenmsinunisin

o H. pylori

IL-8 (+781) gene

nguen1siinequasgllelsanszinizamsaulnennunisaniiie H. pylori

polymorphisms Gastritis (n=50) | PUD (n=20) Gastric cancer Total (n=80)
(n=10)
cC 10 (20%) 0 (0%) 1 (10%) 11 (13.75%)
T 14 (28%) 8 (40%) 4 (40%) 26 (32.50%) ©
T 26 (52%) 12 (60%) 5 (50%) 43 (53.75%) "

* wansnuuanevegsiidudfiyn1eada (p<0.05) WiawSsuisugluuu CT AU TT [odds ratio =

2.4137 (95% confidence interval, 1.2703-4.5864), X2:6.52, p=0.0104]

b ! 1 a v
LERNIAINULANANINDYINUUY

o w

GUIRRYIRNG

12.1197 (95% confidence interval, 4.9701-29.5543), X2:35.64, p<0.0001]

© LEAPNAIULANFNIDEN9TI

Y

0.1992 (95% confidence interval, 0.0805-0.4927), X2=12.37, p=0.000331]

7 (p<0.05) WawSeurisuguiuy CT Au CC [odds ratio =

yanARysaiiA (p<0.05) WiewSsuiisuguuuu TT fu CC [odds ratio =

M13197 11 uanansiingukuuduiuansnsiuvesdy IL-8 (+781) lugilelsanseimzemsilIsuiigy

4 oAl a & .
sendnnaunlinu/waswun1siniiie H. pylori

IL-8 (+781) gene fUlelsansEinzamg
polymorphisms - - OR (95% CI) p-value
Non H. pylori H. pylori
infection n (%) | infection n (%)
CcC 31 (70.45%) 11 (13.75%) 0.0669 (0.027-0.1657) <0.0001
1T 3 (6.82%) 26 (32.50%) 6.5802 (1.8624-23.249) 0.001537
cT 10 (22.73%) 43 (53.75%) 3.9514 (1.7215-9.0694) 0.001147
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MniudElFn s AngULUUBLTuAnssfuesBu IL-8 (+781) FaufunisAnunssdunis
uansoonuastu I8 Tunguithelsenszmzawnsiinunisinde H. pylori anmsfinulagldis
qRT-PCR wutmsiingUuuuuiiunniieiuvesdu IL-8 (+781) 1 3 Uuuy Tssfumsuansoonuesdu
IL-8 Flsiunnsaiy dedldhmainguiuuBuiunndsturestu 118 (+781) lifinadenisuansoonyas

U IL-8 Aaandlun1ng 5

1.8 -

1.4 1

1.2 1
0.8

0.4 4

IL-8 gene expression levels

0.2 4

CC

AN 5 uanssEaiunsuanseanvesdiy IL-8 inulunmsiiaguwuuduiiuansneiuvesgu IL-8 (+781) 13

anuguuuu TuduiledUrelsanssimngenmsinunisinie H. pylori
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3.5 MsANEITULUUVREY IL-8 AUl -251 SAuiun1sAnensEAUNIsUAnIaaNYasEy IL-8
PNNTANBINISARFURUUEUTUANASTUYRIEY IL-8 funts -251 wudnguitlinumsfiaiie

H. pylori f3Uwuudu IL-8 (-251) Inednlngjiluwuu homozygous wild type (TT) %qﬁﬁi’wmuﬁqmdw

o w

JUWUU heterozygous (TA) Wag homozygous mutant (AA) aeiltidnfyneadia (p<0.05) Asansly
3197t 12

a0 v a a & L a A A ' ) a
GUQJZ‘VlﬂQllQﬂ?ﬁiiﬂﬂi%Lquaqﬁqim‘W‘Uﬂ'ﬁm@LGUE] H. py(OI’I llﬂ'ﬁl,ﬂﬂgﬂLLU‘UEJUVlLLG]ﬂG\'NﬂuGUBQEJu

'
= A o 1

-8 (-251) Tnednlngdunuy heterozygous (TA) Fedidhuiuiig qmﬁmwuauq ag9lTd AN

[
o

6 (p<0.05) Aewandlumsned 13 dniadanudnguiuuhomozygous mutant (AA) duusiungy
v <
AUaelsAuzsanTEIMEMNg
dawIeuifisunisiinguuuuguiiuandneiuvesdu IL-8 dunia -251 seninanquidenlinuy
WAENUNSAAD H. pylori MeETenuingukuudu homozygous wild type (TT) duiusiunadusiae
lsanszinzemsnlinunsiade H. pylori Tuvaieguiuugu heterozygous (TA) Wag homozygous

mutant (AA) duiusiunguiielsanszinnzamnsainunsiaiie H. pylor fauanslunnsad 14

9

M13199 12 uansmsiiaguuuuduiuandisiuresdu IL-8 (-251) lugUlglsanssimnzemsinlinunis

Anwie H. pylori

IL-8 (-251) gene na:ummwha6]°ua<1ﬁﬂqa‘lsﬂnszmwmmmulwaﬁ@msamL%a H. pylori
polymorphisms Gastritis (n=30) | PUD (n=10) Gastric cancer (n=4) | Total (n=44)
TT 25 (83.33%) 6 (60%) 3 (75%) 34 (77.27%)a’b
AA 2 (6.67%) 1 (10%) 1 (25%) 4 (9.09%)

TA 3 (10%) 3 (30%) 0 (0%) 6 (13.64%)

o w

? wansnduuanevegslidudiyn1eadia (p<0.05) WiawSeudisuguuuu TT AU AA [odds ratio

34
(95% confidence interval, 9.776- 118.2488), X2= 38.95, p<0.0001]

b [ 1 a o o./
WARIAINLANANDE T U EAYN19EEH (0<0.05) Luamﬁaumamﬂuw TT 11U TA [odds ratio

21.5333 (95% confidence interval, 7.0761- 65.5285), X = 33.41, p<0.0001]
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M13199 13 uanamsiinguiuuBuiuanseiuvedu IL-8 (-251) Tugthelsanszimizeomsinunisin

o H. pylori

IL-8 (-251) gene

polymorphisms

nguaIN1sAnevasEllelsanssinizamsaulnennunsinie H. pylori

Gastritis (n=50) | PUD (n=20) Gastric cancer Total (n=80)
(n=10)
1T 12 (24%) 6 (30%) 1 (10%) 19 (23.75%)
AA 7 (14%) 3 (15%) 8 (80%) 18 (22.50%)
TA 31 (62%) 11 (55%) 1 (10%) 43 (53.75%)""

® wansnduuanevegsiidudiyn1eada (p<0.05) WiawSeuiisuguuuu TA fu AA [odds ratio =

4.003 (95% confidence interval, 2.0189- 7.9371), XZ: 15.26, p=0.00008]

b 1 1 a v o W aa A = = [y .
WEAIAITULANANDENNUBEIAYNINEDR (0<0.05) WatUsuwmeuguiuu TA nU TT [odds ratio =

3.7312 (95% confidence interval, 1.8959- 7.3428), XZ: 13.93, p=0.00019]

M13199 14 uanamaiinguuuuBuiuanseiuvedu IL-8 (-251) Tugdhelsanszimzemnsilseuiieu

JENINFUA LN/ wasnunNsAne H. pylori

IL-8 (-251) gene | UqelsANTEINIE@MNT

polymorphisms Non H. pylori H. pylori OR (95% ClI) p-value
infection n (%) | infection n (%)

TT 34 (81.82%) 19 (23.75%) 0.0916 (0.0383-0.2193) <0.0001

AA 4 (2.27%) 18 (22.50%) 2.9032 (0.9156-9.2061) 0.104204

TA 6 (22.73%) 43 (53.75%) 7.3604 (2.7994-19.3524) | 0.0000166
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MniuAdElEFn s AegULUUBLTuAnsefuesBu IL-8 (-251) FaufunisAnunssdunis
uansoonuastu I8 Tunguithelsenszmzawnsiinunisinde H. pylori anmsfinulagldis
gRT-PCR wuinguuuudy IL-8 (-251) Uszian homozygous mutant (AA) dauduiusiusesunis
LLamaaﬂﬁqwaaﬁu IL-8 ?}qqaﬂdwgmwwszmw homozygous wild type (TT) Wag heterozygous (TA)

o ° W aa A = a N o =
agflldAyneada (il 6) UatldnisiingukuuBudnuaiuuu homozygous mutant (AA) U998

IL-8 (-251) oraiiedosiunsdnauiizunssiasiieuleatun1siiauzsanssmizemis

1.6 1
1.4 1

0.6 1
0.4 1

IL-8 gene expression levels

T AA TA

AT 6 uanRTEAUNISUARIEaNYRIEY IL-8 Inuluguwuudu IL-8 (-251) visauguuuu Tuduilegae

15ANIZINIZDIMTANUNTAATD H. pylori

o

* LAASALLANANNNUDE U AYN19EDR (0<0.05) T81I9 AA wag TT

Y

# WAAIAIULANFNNNUBE LT ARYNI9EDR (0<0.05) 78119 AA tag TA
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3.6 M3ANYIFULUUVBEY IL-8 receptor 1 (CXCR1) Auviis +2608

NNMsAnwIMSARgULUUTUAUANsiuTesBY IL-8 receptor 1 (CXCR1) siumis +2608
WUdﬂﬂ&juﬁlﬂwumiﬁm%a H. pylori figuuuudulagaulngiiuiuy homozygous wild type (GG) Fal
ﬁm’mﬁqqndﬁgmwu heterozygous (GC) Wway homozygous mutant (CC) egNHULEIRYNINADA
(p<0.05) Fauanslunisnad 15

dudeafufunguiithelsanssnzemsiinunisinide H pylori SnaAnsuuuuiuiiunnsa
ffureadu IL-8 receptor 1 (CXCR1) funis +2608 Tagaiulugiluuuu homozygous wild type (GG)
%aﬁﬁﬁuauﬁqﬂﬂdwgmwu heterozygous (GC) wag homozygous mutant (CC) a8 NNtuEAYNISEDA
(p<0.05) Fauanslunisnad 16

SowSeuifisunsifinguuuuBuiiuananefuvesdiu IL-8 receptor 1 (CXCR1) suma +2608
sewianguitheiilinu/uasnunsiode H pylor msfitenuiiiihefidesndguisuuuuiindeudu

TfianukananeiuLaaeg19le Aawandlum1san 17

M15197 15 uanansiingukuudunuansneiuvesdy IL-8 receptor 1 (CXCR1) +2608 TugUaelsa
NIELNZOIMTNINUNIAALTD H. pylori

IL-8 receptor 1 na:ummwhaqmaqﬁﬂwisﬂnszm'lzmmsﬂulwaﬁhjwumsamL%a H. pylori
+2608 — :

Gastritis (n=30) | PUD (n=10) Gastric cancer (n=4) | Total (n=44)
polymorphisms
GG 26 (86.67%) 8 (80%) 4 (100%) 38 (86.36%) P
CC 0 (0%) 0 (0%) 0 (0%) 0 (0%)
GC 4 (13.33%) 2 (20%) 0 (0%) 6 (13.64%)

a o

? wansnuuanesedslidudiyn1eada (p<0.05) WiawSsuifisuguiuy GG fu CC [odds ratio = oo

(95% confidence interval, o), X2= 63.41, p<0.0001]

v o

b ' I (Y] aa { [ .
LaRIALLANA1REEITEAyneaia (p<0.05) WalUTeuWieugULUU GG iU GC [odds ratio =

40.1111 (95% confidence interval, 11.8696- 135.5478), Xzz 43.68, p<0.0001]
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M519fl 16 wansnsinguuUUBuTuansnaiureadiy IL-8 receptor 1 (CXCR1) +2608 lugthelsn

o & .
NILLNIEDIINNUNIAALYD H. pylori

IL-8 receptor 1
+2608

nguaIN1sAnevasEllelsanssinizamsaulnennunsinie H. pylori

Gastritis (n=50) | PUD (n=20) Gastric cancer Total (n=80)
polymorphisms (h=10)
GG 45 (90%) 17 (85%) 10 (100%) 72 (90%) "
CcC 0 (0%) 0 (0%) 0 (0%) 0 (0%)
GC 5 (10%) 3 (15%) 0 (0%) 8 (10%)

? LERIALLANFNIDEI1T]

Y

2

22(95% confidence interval, o), %"= 127.3, p<0.0001]

ydARysana (p<0.05) ileSsurisuzuuu GG fu CC [odds ratio =

b ' 1 v o W aa d [y .
wanIANLLANAeEitdAyneatia (p<0.05) WelUTeumeugULUU GG iU GC [odds ratio = 81

(95% confidence interval, 28.8306- 227.5704), Xzz 99.23, p<0.0001]

A5197 17 uanansiinguuuuBuiiunnsnsiuuesdiu IL-8 receptor 1 (CXCR1) +2608 Tugftaelsa

= a | oAy a & .
NsENIzRIMIUSEUIBUSERININgURlainu/wasnunsRae H. pylori

IL-8 receptor 1 fUlelsAnTEinzaImg

+2608 Non H. pylori H. pylori OR (95% ClI) p-value
polymorphisms infection n (%) | infection n (%)

GG 38 (86.36%) 72 (90%) 1.4211 (0.4595-4.3952) 0.56299
CC 0 (0%) 0 (0%) - -

GC 6 (13.64%) 8 (10%) 0.7037 (0.2275-2.1765) 0.56299
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3.7 msﬁﬂmgﬂtwwmﬁu IL-8 receptor 2 (CXCR2) AMu#Us +1208

NNMsAnMSAngULUUTUTUANEafUYeIEY IL-8 receptor 2 (CXCR2) sumis +1208
wud’mejuﬁhjwumiﬁmﬁa H. pylori figuuuudulagailngiduiuy homozygous wild type (CC) o
ﬁi’wmuﬁqm'ngmmu heterozygous (CT) Wag homozygous mutant (TT) egNUUyEIAYNINATH
(p<0.05) Fauanslunisnad 18

duieatutunguitaelsanssngomsiinunisiinidie H. pylor SmafinguuuuBuiiunns
ffuvedu IL-8 receptor 2 (CXCR2) fuwis +1208 tngauluaidunuy homozygous wild type (CC)

o w

FadlIUIUNGINIIFULUU heterozygous (CT) uag homozygous mutant (TT) egailfuddgynaaia
(p<0.05) Auandlun1319? 19
WatUSeuimeunisiinguuuuBuiuaneeiuvesdiy IL-8 receptor 2 (CXCR2) siuvia +1208

! v a1 a & . Y o A & oA a A Y]
seriangugUaeilinu/uaznunisiaiie H. pylor nagadenuidUlsnsaenguisusuuiimilouiu

P f Y Coa Y] a
Tfiaunansnaiulsag1ele fauanslunis1an 20

M5197 18 uanaNAngULUUBLALANAsTUYeIBU IL-8 receptor 2 (CXCR2) +1208 Tugftelsa

g . ,
NIELNLIMTNNUNSAALD H. pylori

IL-8 receptor 2 ﬂ's’jua’mﬁﬁhx‘l6'|°U§NI?Eﬂ’wiiﬂﬂizl,wq8aﬂﬂ’]iﬂulwﬂﬁ‘lajWUﬂ’]iaﬂL%I’e] H. pylori
+1208 . A

Gastritis (n=30) | PUD (n=10) Gastric cancer (n=4) | Total (n=44)
polymorphisms
cc 28 (93.33%) 9 (90%) 3 (75%) 40 (86.36%) *°
TT 0 (0%) 0 (0%) 0 (0%) 0 (0%)
cT 2 (6.67%) 1 (10%) 1 (25%) 4 (13.64%)
? uansmnuuAnansegnelived A eaia (p<0.05) Lﬁaw%ﬂmﬁwgmwu CC ffu TT [odds ratio = oo
(95% confidence interval, o), X2= 69.71, p<0.0001]

® wamapuuansinegelited ey mnseda (p<0.05) Lﬁam%‘sml,ﬁsmgmwu GG U GC [odds ratio =
100 (95% confidence interval, 23.3733- 427.8382), XZ: 55.68, p<0.0001]
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A51971 19 wansnsiinguuuuBuTiuansnaiureadiy IL-8 receptor 2 (CXCR2) +1208 lugthelsn

o & .
NILLNIEDIINNUNIAALYD H. pylori

IL-8 receptor 2
+1208

polymorphisms

nguaIN1sAnevasEllelsanssinizamsaulnennunsinie H. pylori

Gastritis (n=50)

PUD (n=20)

Gastric cancer
(n=10)

Total (n=80)

cC 46 (92%) 20 (100%) 10 (100%) 76 (95%) ™"
T 0 (0%) 0 (0%) 0 (0%) 0 (0%)
T a (8%) 0 (0%) 0 (0%) 4 (5%)

? LERIALLANFNIDENII Ty

o w

4

2

dAyn19ana (p<0.05)

%(95% confidence interval, =), ¥ = 140.98, p<0.0001]
" uansanuuanssegaiiduddmeain (p<0.05) WenSsuifisuzuiuy GG Au GC [odds ratio =
361 (95% confidence interval, 87.0902- 1496.3909), Xzz 126.03, p<0.0001]

oSeuiiisusuiuu GG Au CC [odds ratio =

A5 20 uanINARgULUUBLALANA s UYeIEU IL-8 receptor 2 (CXCR2) +1208 Tugthelsn

N3zl ISUIEUIBUSENIINaURllnU/agnuNSRRWe H. pylori

IL-8 receptor 2 UqelsANsEmIzamng
+1208 , ,

Non H. pylori H. pylori OR (95% CI) p-value
polymorphisms | . . .

infection n (%) | infection n (%)
CcC 40 (86.36%) 76 (95%) 0.5263 (0.125-2.2166) 0.45257
TT 0 (0%) 0 (0%) - -
cT 4 (13.64%) 4 (5%) 1.9 (0.4511-8.002) 0.45257

4. #3UuazINTAINANITMARLY

Hansfnwgthelsanszingewsinunsinle H. pylor flemafiansdniaulagniingy

AUrelsAnssinzeIMINiinuNsiawe  esnwenuafisengulidwaliinisasielalaled IL-8 9

[

geliuagaildl

gdAyNaii aenndeiuaideves Sanduleanu wazAny laAnwImuInguElelse
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NsTNIZIMININUNMSAAWe H. pylor dwaliissiuvetlelalaingy IL-1B uay IL-8 NnnINguidl
a dy . A a ! Y d‘ a dy . [ 1 !
nsAne H. pylori [35] WeiansanlunquiUliennunisinle H. pylor 3UUNAINAGNDINTTANA

loun dUlenssimnzenmssniau (gastritis) Atreunalunssiwizensuazald (PUD) washUheusiss

Y

NeANNEeIMs (gastric cancer) wuinnsdniauiinduligeegiiduddynisaiflunguiiie gastric

v o

cancer  Awsdldmsfinde  H pylori  asdmiiliiUelsanssngemainmssiauiisuuss
Tngiavnzegadaimssniauotadninliisunsneansaianndeluifusifanssmizomnsld  ud
ohdlsAnunisdniauiiintuanansaialdaniladonaisesng ldihandutldernuuaiite (bacterial
factors) viatladuandaithe (host factors) fetufidelddniuntsnuiiiodumdoyauiiegiefions
Rerdeatunissna Wievhlinsudenssuiunsnelsaveade H. pylor IdinAunszaranndety
fidellinuailaifeniuiu opA FaduBufimmuaunisairalusiungy outer membrane
protein anmsAnwwuiBunguilvhminfilduaieesne inesdudielumanizinesuuniise [12]
sudsmsdmiiieadideyianmssnau (9] Tasanauifdadeedafuiuiy cagPAl Fadudndudd
aruddnlude H pylor fiisatesiunissniauiasnssuiumainuzfanssnizaig 9Inn19nea
Fuitlafthelsanszimzemns wuu opA lushan¥esay 33.75 lurneditu cagPAl gnnuldgandiosa
HlpdAyneana (Govaz 76.25) lngdu ojpA ﬁ?ugﬂwudwﬁmmé’mﬁuﬁ‘ﬁ’umjummi gastritis wag PUD
o <

FINANTNARDMLANUTAIUUANA19INITIBA U TIANUIEY  ojpA  dnveduiusiunguennis

PUD ua gastric cancer TugUiguneUseima 819ilaen191nAnauand19iure g viuagn1snszany

[ '
A =

feutia H. pylori Muansinsfusenlulunmazium
INMTANYIVY Yamaoka Tul A.A. 2000 WUIFLMUIYBIEN OipA BEUIAINAWILIYDIEY
cagPAl Uszanaw 100 kb [9] anAmand@nsdniinisdniauvedu opA wagiunisnaglnaniuiuiu

o (%
Va v v I o

cagPAl Yl desauyAgiuindunsaeswiinlionvasinnuduiusviseigitedunmsvihauinigeules
funsnsgiumsdniaulugaddeynsemzosvestie  FalalinnsAnwianuduiusvesdu  ojpA
waz cagPAl Tunsnseuvisetniinsuanteanueavasdungy pro-inflammatory cytokine @laln

IL-1B waz IL-8 Imenisanin RNA Laziaszilaeds gRT-PCR waainnsdinw1vinlinudn deegegulile
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al' a A A . a a = a N Yy o oA a X =
NAIIINUVYU COg’PA| /AIDYU OIpA (EJUI@EJU‘WUQ) UANULAYIVDINUATTLLAANDDANLNNYUVDIYU ||_-1B

v A

way IL-8 eghditeddymeada dewSeudloutusethstuilefinsinlinuBuisaes (cagPA-/oipA)
Fadudefiuandifiuindy  opA  emdanuierdedunmstnildnianissnaulunsemzemshé
Wudeuiuiy cagPAl usAsTiunaulefotuiionssimnzemmsiinsianuatu cagPAl sy oipA
(cagPAl+/0ipA+) ﬁmmé’uﬂ’uéﬁ’mﬁiu,amaamﬁqammﬁaﬁwmﬁu IL-1B way IL-8 ewFeufieusu
fhogretuilefinsianuiiioadu cagPAl /150 oipA /Msensialinuriaeci Jeagulaingu cagPAl uaz
oipA 919vgiinalnmsvieuduienssduliAnmssnavlusadiBeynszimizems lefiansuwa
nsAnwmUIwanaaesildiuiinuaenadesiumiddeneunthids@nelusyunaeamaass (n
vitro) Tngldinauainie H. pylori aeiusitlinunisvinnuresdu ojpA (status-off) tunszduliiead
B EEINIEINZe1Ms (AGS cell line) fsvsunsadslelala IL-8 fiantovas uasfiddaydodanals:
UsgnSnmnmsindslusiu CagA lWfuwaanseimzemsantesasluanniiuegaditvdfy 3991998
GunanmguilsiviliAnnsaislelalen IL-8 flantdesasnidy [36] Fs01aaguléinBu cagPAl way
oipA 199giinalnmsvhausmduienseiuliAnmssniaulusadiBeynszimizons
Pnfinanundresufonaantadoanuuafise H. pylor (bacterial factors) fiiedesfiunis
snavlufihelsanssmnzommns uarlulasinisidoidesinjuiunuiiadoandatas (host factors)
flanAgtesiunszuiunsdnay maAaguuLvesduiuaneeiu (gene polymorphisms) Hudn
awemilsiinademsdiuvedsa madeldlimuaulafeafusuuuesdu I8 1esndany
Aedeatunmssniaunasnisadislalaleyd IL-8 Taen1siiin gene polymorphisms wesdu IL-8 @1un3a
Aaldnaradumisvedu lidasduuiion intron Wieuliwiu3ians promoter region n1a3deldaula
fauTian intron (+781) waw promoter region (-251) meluiu IL-8 FsanmsAnudaelsanszmng
gnsaulnenuIuTngy IL-8 (+781) Tuguiuy heterozygous (CT) wag homozygous mutant (TT)

fauduiusiunshneluafitss H pylori (p<0.05) Iummzﬁgmmu homozygous wild type (CC)

xnulughenlidlinsiaie H pylori (p<0.05) wamagIdenuinnisiiagukuuduuandaiunsay
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sunvuiulifinadessiunsuanseanuesdu I8 (p>0.05) Usdldimsiinguuuuiiunndnsiuresdu
IL-8 USand intron +781 liifinasianisainslalalay IL-8 wagnisdniauusiegdln

Sofnuneguuuuiunnssturesdiu IL-8 USasumLs promoter region -251 wuinlugitae
lsAnsgimzamnsaulng JULUU homozygous wild type (TT) Wuiuﬁjﬂwisﬂﬂsszwzmmiﬁlﬂﬁms
fade H pylori agailiud@Ayn1eada (p<0.05) Tumenseiuduguiuy heterozygous (TA) WU
Fuiusfunisinige H. pylori (p<0.05) LLmasmlsﬂmmULwU homozygous mutant (AA) Ansanuly
nauifnite H pylori feruiuueiswuiliinndn Tnewuisuuoull (AA) Suiudiugiaslunds
uziianszimzemsidudilvg (gastric cancer) (p<0.05) HaIINMTIATIERTINAUNTULARIDRNYDIBY
IL-8 WuITULIRY promoter region -251 SULUU homozygous mutant (AA) Azduiusiun1shansasn
v0efu IL-8 Tigetuathefiduddymeadd (p<0.05) mnsuiieuiudnassguuuy Faialdinmsiin
3ULUU homozygous mutant (AA) U3L8u promoter region -251 padematnuinliinisasslelala
L-8 unzinnssniauiigaiulugtelsanszmzems Tnenmsdnauiigatuluguuuui (An) e1afin
Redestunmaduuzifanszimnzemsld

uenNMsAnIMaAngULUUBuLAnisturesiy I8 wiidu msAnwadalidmmamms
AngunuuBuiunnsinsfunediy IL-8 receptors 1 (CXCR1) uag 2 (CXCR2) TnoiflunuddoiFaausni
Anvlusuidedinelsanszmizans usinaIINAsANIMUIINSIARgULUUBUTLARA YR IEY
CXCR1 uag CXCR2 lagaulvgisuuuy homozygous wild type Faluifruunndnstuusegndle
sewinguithelsansznzamnsitldwunishadouasnguiinunsinge H. pylor Fetufisedslally
msfnwfsmnuduiugseninaguiuuduves CXCRL/CXCR2 TiuiuseAuNsuant@anvessy IL-8 3
aslfiferinaingUuuuBuiiuandisfuresBu CXCR1 uay CXCR2 analifiauifendeastumsfinge
H. pylori

FrfuniafnguiuuBuiiunndnstuvesdu 18 Jafudeiurauladuedids annisfneily

AUrglsanszimnzemsaulng luusian intron (+781) uay promoter region (-251) Uadlaingunuy

homozygous wild type fiaandeitosiungugirenlinunsine H. pylor nsguuuudusiiniens
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Lifinasionisuanteanvetu IL-8 JovdwmalingugUrenlinuiinsiaiie H. pylori dnsuandesn
= o - A v U sw
Yoe8u IL-8 Nilsigasnn Tuvaefiguuuy heterozygous wag homozygous mutant WuIHANNEITUSTU

NsAne H. pylor lnewangee19gausianl promoter region (-251) N1sWUFUKUU homozygous

'
a Y- [y

mutant (AA) SanaAedesiuseiunisuanieenvesiy IL-8 figsianuazduiudiunguuzifanssinng
913 JaagulsinuTians promoter region (-251) ¥838u IL-8 9199iTutnMNaINsthanUsEndld
Tunmsnensallsanszinizemsianelu

o aqﬂmwmumﬂmsﬁﬂwm%ﬁ wuimsenaulugiielsanssinzemisanunsainain
Podarneg Faswdedadeanduuafise (H. pylor) wazdaduandagtae (gene polymorphisms)
Hadwanduuaiidelasdiulnginanduiiedesfunsnelsa (virulence factors) emislutuldun
U oipA AnuideuduiusiunissnaulagdssaliiAnnisaine pro-inflammatory cytokine Tung
IL-1B wae IL-8 wazduliugnuindu oipA anafinalnyiausiuiuiuiu cagPAl Tunsnssdunissniay
uivonmionnthadvnnuueiiFoudn  Sslitladeandfthefiinadesiunsdney  deuiniaie
gene polymorphisms U3LId promoter region 38U IL-8 (-251) ﬁmaﬁiamsé’mauﬁqﬁuuazwu
AuduiusAulsauzSINsEINIZo NS Feoralduinnildushuevionsinsallsaluftslsn

nsznzeImsls wiogslsimumsfinwassilidumsnuluitieaulve msfnulugileniiievin

wANAINUEBNlUAITHINSANWIRLLRLN B UINANSANY U WS s U s U UM ARAINUNTE I TALINTY
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JaLaUBLUEaIMSUIIUIe luauIAn

TolauBlULiIANAINMSANIATIH  eideiauenndu opA Wnululdie H. pylor §
v v fw (% Ay dy v (% Y1 . < a o Aa o W
AuduiusiunsenauludulenssimzemsgUie 8133nlaingu opA Wudunquitlianuddalu
1 dy . 1 1 [ v a . 1
NTEUIUNINBLIATRNLTD H. pylori usad1slsnniu wihiikaznalnuesdu oipA Tunszurunmsnelsauas
nsnsesunseniauludn (pathway) auq dilinsruianalnuasniing endaeenau
1. wihfvadlusAu OipA sian1snseAw pro-inflammatory cytokine #8ue wu IL-6, IL-12, IL-

18, Tumor necrosis factor (TNF), Interferon gamma (IFN-gamma) Wag granulocyte-macrophage

colony stimulating factor (GM-CSF) gildnsiunalnuagninfidemsinisanwasneld
2. mMsfnwnlaanamisuuuineadaniaie (receptors) laeamigngy Toll-like receptors

(TLRs) 7ieadasiunisvinnurediusiu OipA Tunisdsdyaaiianszaunisadalalalailungu pro-

inflammatory cytokines ) dildnsiunalnuasntinNnienisinisanwmasnaly

(%
Y v YAy

shelidelianugmiinzduslasenuidelunsfinwuuudageniiievesun1siatsanain

Y

drinaunasuativayunside (@n) lusswiely lesandunisfinuwifendu nalnszauluanaves
TUshu OipA MAwIMesiU Toll-like receptors (TLRs) Iumsﬂizéju pro-inflammatory cytokine (IL-6,
IL-12, IL-18, TNF, IFN-gamma, GM-CSF) Tulgaainigiagsnssinigams (AGS cells) iafagyinlinsiu

fanalnmsnseAunsdniauradlusiu OipA FauuIngsuy
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ABSTRACT

Helicobacter pylori outer inflammatory protein A (OipA) has been found to associate
with inflammation that is similar to cag pathogenicity island (cagPAl). However, the roles of the
presence of oipA gene involving inflammatory responses in vivo need to be clarified. We
investigated the association of oipA and cagPAI on the expression of pro-inflammatory cyotkine
genes (/L-1f and IL-8) in gastric tissues of Thai gastroduodenal patients. We detected the oipA
and cagPAI genes in 35.56% and 77.78%, respectively. The oipA “on” status was mostly found
(93.75%) in oipA-positive samples. We observed higher levels of /L-/f and /L-8 gene
expression in oipA-positive tissues (with “on” status), similar to those with cagPAl-positive
tissues. Interestingly, samples positive for both oipA and cagPAl genes showed significantly
higher levels of [L-1f and IL-8 gene expression, when compared with tissues single-positive for
either oipA or cagPAl, or double-negative for these two genes. We conclude that H. pylori
induces /L-1f and IL-8 gene expression via oipA-dependent mechanisms. Furthermore, synergy
in the presence of both oipA and cagPAI genes associated with increased /L-1f and IL-8 gene
expression levels in gastric tissues, which suggested that oipA plays a critical role in the H.

pylori pathogenesis.

Keywords  H pylori, oipA, cagPAl, IL-1p, IL-§, inflammation
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INTRODUCTION

Helicobacter pylori (H. pylori) is a Gram-negative microaerophilic bacterium and a
causative agent in various gastroduodenal diseases in humans. The association between 1. pylori
infection and gastric cancer led to its classification as a class I carcinogen '. Infection with this
bacterium has been found to stimulate of various pro-inflammatory cytokines from gastric cells
such as interleukin-1 (IL-1), IL-6 and IL-8, that is play important roles in gastric inflammation *.
The most important H. pylori virulence factor is the cag pathogenicity island (cagPAI) which
encodes a type 4 secretory system (T4SS) and immunodominant antigen of CagA. Strains
expressing the cagPAI have been associated with a more severe inflammatory response than that
induced by cagPAl-negative strains. f1. pylori has been reported to depend upon both T4SS- and
CagA-dependent mechanisms to induce IL-8 production in gastric cells, resulting in increased
inflammation . Tt has also been shown that studies of gastric biopsies from patients infected
with H. pylori cag-positive strains induce significantly more IL-loo and IL-1p than do cag-
negative strains °. Therefore, several studies have suggested that the H. pylori cagPAl is a
putative marker for virulent strains of /. pylori that are associated with severe gastroduodenal
diseases, especially gastric adenocarcinoma ®’. Interestingly, however, some IL-1p and IL-8
responses have also been found to be independent of the cagPAI mechanisms *°. Therefore, we
speculated that several H. pylori virulence factors may be involved together in promoting
inflammation and disease severity.

Bacterial adherence to gastric epithelial cells is a critical step in H. pylori pathogenesis.
H. pylori contains a large family of outer membrane proteins (OMPs), comprising 32 members

10,11

involved in adhesion, immunostimulatory fuctions and micropore formation The outer
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inflammatory protein A (OipA), or HopH, encodes one of the outer membrane proteins, with the
oipA gene located approximately 100 kb from the cag PAI in the H. pylori genome *. Aside
from promoting bacterial adherence to gastric epithelial cells, OipA (status “on”) increases
inflammatory responses by inducing IL-8 production and regulating its secretion through the
PI3/Akt pathway in these cells '°. Using purified OipA protein was shown to cause cell
cytotoxicity and apoptotic cell death by modulation of Bax/Bcl-2 levels in the AGS human
gastric epithelial cell line, indicating that H. pylori OipA may play a pathogenic role by

4,15

damaging host cells : However, previous studies on the role of OipA-induced inflammation

have been reported and revealed that mutagenesis of the H. pyvlori oipA gene did not alter IL-8

production in gastric cells in vitro nor in animal model studies '®'7.

Currently, the effect of
H. pylori OipA on inflammatory responses of IL-8 is still controversial, in particular its role in
vivo. Additionally, the association of OipA with the expression of IL-1p has not yet been
examined. We hypothesized that /1. pylori OipA may associate with pro-inflammatory responses
by regulating the expression of IL-1 and IL-8 in the human gastric cells in vivo. To investigate
this question, the purpose of the current study was to determine the association between the oipA
and cagPAT gene status of H. pylori infections with 7L-// and IL-8 gene expression levels in the
gastric tissue samples from Thai subjects with gastroduodenal disease (gastritis and peptic ulcer

disease).

MATERIALS AND METHODS

Patients and Sample Collection
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Gastric tissues were obtained from subjects undergoing gastroduodenal examination at
the unit of endoscopy medicine, Supprasittiprasong Hospital, Ubon Ratchathani, Thailand. H.
pvlori infection status of the subjects was determined by the Rapid Urease Test kit (RUT). A
total of 45 gastric tissues were collected for this study from subjects with confirmed gastritis
(GT=35) and peptic ulcer disecase (PUD=10). Ethic committee approval was received for this
study from The Institutional Review Board of Mahidol University (MU-CIRB2016/157.0912).

Written inform consent was obtained from patients who participated in this study.

Genomic DNA Extraction and PCR

Genomic DNA was extracted from RUT positive gastric tissues using DNA purification
kits (RBC Real Genome, RBCBioscience), according to the manufacturer’s protocol. Isolated
DNA was solubilized by Tris-EDTA (TE) buffer and kept at -20°C until polymerase chain
reaction (PCR) was performed.

PCR was used to detect H. pylori using primers specific for /65rRNA, oipA, and cagPAlL.
All primer sequences were selected from published data with slight modifications, as shown in
Table 1 2%, The PCR were prepared in a volume of 25 ul using a ready-to-use PCR master mix
(OnePCR Ultra®, Bio-Helix Co., LTD. Taiwan). containing 0.5 uM of each primer. PCR
amplifications were performed in an automated thermal cycler (BioRad T100™, USA) with the
following cycle conditions: 16SrRNA: 35 cycles of 30 s at 94 °C, 30 s at 60 °C, and 30 s at 72
°C; cagPAl: 35 cycles of 1 min at 94 °C, 1 min at 57 °C, and 1 min at 72 °C; and oipA: 35 cycles
of 1 min at 94 °C, | min at 57 °C, and 1 min at 72 °C. PCR products were analyzed on 1.5%

agarose gels and visualized under a UV illuminator. H. pylori oipA amplicons were subsequently
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sequenced to determine their functional status by observing the stop codons of a signal-peptide

. . 12
coding region

RNA Extraction and mRNA Quantification

Total RNA was extracted from RUT positive tissues using RiboZol™ (Amresco, VWR
Company, USA), according to the manufacturer's protocol. RNA pellets were solubilized with
RNAse-free distilled water. The RNA yield and quality were measured by spectrophotometer.
RNA (1 pg) was reverse transcribed using SuperScript' ™ 111 Reverse Transcriptase (Invitrogen),
as described by the manufacturer. /L-1f and /L-8 gene expression were quantified by the SYBR
Green assay on a ThermalCycler96” Real-time PCR (Roche Molecular Systems, Inc.) with an
initial denaturation at 95°C, followed by 40 cycles of 95°C for 30s and 60°C for 30 sec, and
normalized to /85¥rRNA. The primer sequences for [L-1p, [L-&8 and /85rRNA genes are listed in

Table 1 *'**. Gene expression levels were quantified using the AACT-method.

Data Analysis
All data were performed using GraphPad Prism software (version 5.0) and significance

evaluated with the Student's #-test. A value of p <0.05 was considered statistically significant.

RESULTS

As shown in table 2, 45 RUT positive samples were confirmed to harbor H. pvlori
infection by PCR amplification. A 401-bp PCR product, indicating the presence of the oipA
gene, was obtained in 16 (35.56%) of these subjects. No significant differences between the

gastritis and PUD were detected. Subsequently, the oipA functional status (“on™ / “off”) was
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determined by PCR-based sequencing. We found that in 15 of 16 (93.75%) subjects, the oipA
status was “on”.

The cagPAl-positive samples was found 77.78% (35/45) of gastric tissues of Thai
gastroduodenal subjects (Table 2). The vital components of cagPAl, cagA and cagE, were also
found in the cagPAI positive samples (data not shown). There were no significant differences
between the gastritis and PUD. The frequency distributions of the combined genotypes of H.
pylori cagPAl and oipA in the 45 samples of Thai subjects are presented in table 3. We clustered
a total 4 different cagPAl / oipA genotype combinations, out of which the most prevalent
genotypes was cagPAT / oipA’, but the genotype of cagPAT/oipA™ was not found in PUD.

In order to study the association of H. pylori oipA and cagPAl genes with inflammatory
responses, we determined [L-1f and IL-8 gene expression levels in the gastric tissues of Thai
subjects with gastroduodenal disease. As shown in fig. 1 and 2, [L-1f and [L-8 gene expression
levels in samples containing single-positive gene status of cagPAl (cagPAl'/oipA’) were
significantly higher than in those containing double-negative genes (cagPAl/oipA’) (p<0.05).
Similarly, samples containing single-positive oipA gene status (cagPAl/oipA™) were found to
have significantly increased IL-1f and IL-8 gene expression levels when compared with those
with a double-negative gene status (cagPAl/oipA’) (p<0.05), however, the levels were slightly
lower than for the cagPAI" samples (cagPAl /oipA’). Our study, only one sample carrying oipA-
functional “off” status was combined with the cagPAl-negative samples that showed the
decreasing of IL-1f and [L-8 gene expression. Interestingly, we found that samples with double-
positive gene status for oipA and cagPAl (cag PAI /oipA™), had higher IL-15 and IL-8 levels
compared with single-positive and double-negative samples. These results were consistent for

subjects with gastritis and PUD.
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DISCUSSION

H. pylori has been shown to stimulate the production of various pro-inflammatory
cytokines from gastric epithelial cells *. TL-1B is a pro-inflammatory cytokine that has been
involved in pain, inflammation and autoimmune condition **, The biological effects of IL-1p is
involved to induce expression of many cytokine genes by either initiating their transcription or
stabilizing their mRNA, including tumor necrosis factor a (TNF-a), [L-2, IL-6, [L-12, interferon
0, B, and y, granulocyte-colony stimulating factor and macrophage-colony stimulating factor >,
The in vitro study revealed that H. pylori cagA and cagE mutant strains showed a marked
decrease in the induction of IL-1p production of human peripheral blood mononuclear cells. It
was suggested that the components of cagPAI more frequently associated with the production of
IL-1B >, especially H. pylori requires the expression of cagE for the full induction of IL-1, IL-
12, and TNF- o in the immature dendritic cells o However, the molecular mechanisms of H.
pvlori lipopolysaccharide (LPS) and vacuolating cytotoxin A (VacA) induced IL-1f have been
determined °**. Thus, based on the previous data, we assumed that other components of H. pylori
might be associated with the production of IL-1p.

IL-8 is also a pro-inflammatory cytokine and is well known to be a chemoattractant for
neutrophils and an activator of macrophages that plays important role in pro-inflammatory
responses. This chemokine is also associated with cell proliferation, migration and survival of
endothelial cells, thereby potentiating the epithelial-mesenchymal transition and survival of
cancer cells, required for cancer progression ». TL-8 has been found to play a dominant role in
gastric epithelial cells exposed to H. pylori infection and in pathological processes leading to

gastroduodenal disease *”. It was shown that H. pylori can also stimulate gastric epithelial cells
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to produce IL-8 through a CagA-dependent mechanism. In addition to the CagA protein,
bacterial cell wall components, such as peptidoglycan and heptose-1,7-bisphosphate, are also
translocated via the T4SS into host epithelial cells and recognized by the nucleotide-binding
oligomerization domain receptor (NOD) and the TRAF-interacting protein with forkhead-
associated domain (TIFA), respectively, to inducs NF-kB activation and up-regulation of pro-

: : 31,32
inflammatory immune responses

. Although previous studies reported that H. pviori cagPAl
mutant strains induced reduced levels of IL-8 secretion in vitro, other H. pylori components may
also be involved **. This suggests that although the cagPAI may promote clinical disease, other
factors important for /. pylori pathogenicity remain to be investigated **.

Approximately 4% of the H. pylori genome is composed of genes encoding OMPs,
Among them, OipA has emerged as another virulence factor involved in promoting PUD and
gastric cancer . Previous in vitro study showed that IL-8 production was significantly reduced
in epithelial cells stimulated with H. pylori oipA mutant strains on a cag-positive background,
indicating the important role of OipA in IL-8 production'? Conversely, OipA-positive strains on
a cag-negative background, did not induce higher IL-8 amounts than OipA-negative strains.
These results suggest that the OipA protein alone is not able to stimulate IL.-8 secretion in AGS
cells, but that OipA expression seems to support Cag-induced cytokine secretion *. However,
the effect of OipA on IL-8 secretion in vitro might not be sufficient to explain the exact role of
OipA under physiological conditions in vivo. Additionally, the association of OipA on the
expression of [L-1f has not been extensively studied. Thus, we evaluated the association of the
0ipA gene, in the presence or absence of the cagPAl on /L-1f and [L-8 gene expression levels in
gastric tissues of subjects with gastroduodenal disease. We found that /L-If and IL-8 gene

expression levels in gastric tissues was dependent on the cagPAl gene (cagPAl /oipA’). We also
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found that tissue samples positive for the oipA gene (cagPAl/oipA™) also exhibited higher levels
of IL-15 and IL-8 gene expression, when compared with those double-negative for the oipA and
cagPAl genes. Our data indicated that increasing levels of IL-1f and IL-8 gene expression might
be associated with the oipA gene. Additionally, the highest levels of /L-1§ and IL-8 gene
expression were found in the tissue samples that were positive for both oipA and cagPAl when
compared to single-positive gene and double-negative genes of oipA and/or cagPAlL It is
possible that the association of oipA and cagPAl might be associated with heightened levels of
IL-1f and IL-8 gene expression in gastric tissues. The results of the present study are consistent
with the findings of previous in vitro studiy which showed that H. pylori oipA mutant bacteria
displayed reduced levels of cell adherence and induced less IL-8 secretion in the AGS cell line.
Furthermore, these mutant bacteria were unable to translocate CagA into gastric epithelial cells
*® Taken together, these data suggest that H. pylori OipA might involve in bacterial adherence
leading to IL-1f and IL-8 production through direct signaling and that, moreover, this OMP

might co-operate with the cagPAI to induce inflammation.

CONCLUSIONS

Our study investigate that H. pylori oipA gene associates with increased IL-10 expression
in gastric tissues of subjects with gastroduodenal disease, as well as 1L-8 expression. Our
findings conclude that [L-/f and IL-8 gene expression levels were dependent on the H. pylori
oipA gene. In addition, synergistic effects of oipA combined with cagPAIl have been found to
associate with increased levels of /L-/f and /L-8 gene expression. These data suggest that OipA
might be an important H. pylori virulence factor associated with inflammation. However, the

molecular mechanisms of vipA-induced /L-1f expression should be further determined.
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TABLE 1 Primers used in the study.

Genes Primer sequences
165rRNA F: GCGACCTGCTGGAACATTAC

R: CGTTAGCTGCATTACTGGAGA
0ipA F: GTTTTTGATGCATGGGATTT

R: GTGCATCTCTTATGGCTTT
cagPAl F: ACATTTTGGCTAAATAAACGCTG

R: TCTCCATGTTGCCATTATGCT
IL-1B F: GCACGATGCACCTGTACGAT

R: CACCAAGCTTTTTTGCTGTGAGT
IL-8 F: ACTGAGAGTGATTGAGAGTGGAC

R: AACCCTCTGCACCCAGTTTTC
18SrRNA F: CGGCGACGACCCATTCGAAC

R: GAATCGAACCCTGATTCCCCGTC
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TABLE 2 The prevalence of aipA and cagPAl genes in Thai subjects with gastroduodenal

disease
Patient groups
Genes Gastritis PUD Total (n=45)
(n=35) (n=10)
oipA~ 13 (37.14%) 3(30%) 16 (35.56%)

oipA’ status on

cag PAT

12 (92.31%) 3 (100%)

22 (62.86%) 9 (90%)

15 (93.75%)

35 (77.78%)




389  TABLE 3 Distribution of H. pylori cagPAl and oipA combined genotypes in Thai subjects with

390  gastroduodenal disease

Patient groups

Gene Gastritis PUD Total (n=45)
combinations (n=35) (n=10)
cagPAl /oip4d 10 (28.57%) 0 (0%) 10 (22.22%)
cagPAI"/ oipA” 12 (34.29%) 7 (70%) 19 (42.22%)
cagPAT /oipA” 3(8.57%) 1 (10%) 4 (8.89%)
cagPAl"/ oipA™ 10 (28.57%) 2 (20%) 12 (26.67%)
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Fig. 1 [L-1f gene expression levels in the presence/absence of oipA and cagPAl genes in gastric
tissues of subjects with gastritis (A) and PUD (B).

* significant differences when compared with double-negative cagPAl / oipA gene status
(p<0.05).

b

significant differences when compared with single-positive oipA, cagPAl gene status, or

double-negative for these two genes (p<0.05).
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Fig. 2 /L-8 gene expression levels in the presence/absence of oipA and cagPAl genes in gastric
tissues of subjects with gastritis (A) and PUD (B).

* significant differences when compared with double-negative cagPAl / oipA gene status
(p<0.05).

b

significant differences when compared with single-positive oipA, cagPAl gene status, or

double-negative for these two genes (p<0.05).
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Abstract

Differences in host ethnicities and geographical distributions might influence the genetic
variation and pathogenesis of Helicobacter pylori strains, especially between a high risk of
gastric cancer and Asian Enigma regions. We simultaneously identified virulence genes
involving inflammation and cell damage in Thai and Korean dyspeptic patients. The virulence-
associated genes of cagA, cagA genotypes (East Asian and Western type cagA), vacA genotypes
(s- and m-), oipA, and sabA were detected in Thai and Korean dyspeptic patients by Polymerase
Chain Reaction {PCR), Real-Time PCR, and DNA sequence analysis. Comparisons between the
two regions showed that the cagA gene, East Asian type cagA, and vacA sl/ml in Korean
dyspeptic patients occurred at rates of 100%, 86.67%, and 88.89%, respectively (P < 0.05). The
oipA and sabA positive samples were significantly more predominant in the Korean population
{95.56%, 91.11%) than in the Thai population {32%, 34%). DNA sequence analysis revealed
differences in the patterns of cytosine-thymine dinucleotide repeats of the oipA and sabA genes
among the two populations of dyspeptic patients. Our results indicate that the H. pylori strains
detected in two regions were divergence and strains colonizing the Korean dyspeptic patients
were more virulent than the Thai population. Our data may be one of the factors to explain H.
pylori pathogenesis at the low gastric cancer incidence in Asian Enigma areas. However, other

factors involving H. pylori infection of these two regions should be further analyzed.

Keywords: H. pylori, virulence genes, Thai, Korean, Asian Enigma
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Introduciivn

Infection with Helicobacter pylori 1s the most commonly diagnosed bacterial infection
worldwide [1]. This bacterium plays an important role in the development of gastrointestinal
diseases and is indicated as a class | carcinogen that is involved with the development of gastric
carcinoma and mucosal-associated lymphoid tissue lymphoma (MALT) [2]. Gastric cancer is a
leading cause of cancer-related deaths worldwide, especially in East Asian countries. However, it
has been postulated that more than 50% of the world's population is infected with A pylori, but
less than 2% develop gastric cancer [1]. The incidence of H. pylori infection and gastric cancer
varies geographically and ethnically, even among countries in East and Southeast Asia. An
epidemiological study showed that the prevalence of H. pylori infection was similar in Thailand
and Korea [3], although the morbidity and mortality rates of gastric cancer were significantly
greater in Korea [4-7]. Due to Thailand is classified in Asian Enigma with high prevalence of /.
pylori infection but does not translate into high gastric cancer incidence [8]. It is possible that the
differences in geography and host ethnicities of these two countries might affect the genetic
variation of H. pylori strains.

The clinical outcome of H. pylori infection varies according to the involvement of
various bacterial, host, and environmental factors. Besides the host penetic and environmental
components, the divergence of the virulence factors of A pylori in different area should be
emphasized. Several studies of the variation in H. pylori virulence-associated genes have
supgested that the cytotoxin-associated gene A (cagA) is an important marker of the virulent
strains of H. pylori [9, 10]. The CagA protein 15 delivered into the host cell via a type IV
secretory system and has been associated with the induction and production of interleukin 8 {IL-
8) by gastric epithelial cells [11]. The genotypes of the cagA gene have been classified into East

Asian and Western types according to the amino acid sequences surrounding the EPIY A (Glu-
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Pro-lle-Tyr-Ala) motif. The East Asian type of CagA strongly binds to Sre homology 2 domain-
containing protein tyrosing phosphatase and induces IL-8 secretion more than the Western type
of CagA, indicating that the East Asian type of cagA is more virulent than are strains of the
Western type [12, 13]. Vacuolating cytotoxin A (vacA), which is produced by all H. pylori
strains, plays a predominant role in vacuolating activities and host cell injury [14]. Studies of the
variations of vacA due to the sequence heterogeneity at the signal (s; s1/52) and middle (m;
ml/m2) regions have shown that the combination of vacA sl/ml type exhibits higher levels of
cytotoxic activity than do the vacA s1/m2 or s2/m2 types [15].

The outer membrane proteins (OMPs) of bacterial pathogens play important roles in
bacterial colonization, antibiotic resistance, interactions with host receptors, and immunological
responses [16]. The H. pylori outer inflammatory protein A (eipA) gene encodes the OMP and
induces IL-8 production by gastric epithelial cells [17]. The putative virulence factor, sialic acid-
binding adhesion (sabA), is believed to play a critical role in A pylori colonization, which leads
to persistence of infection. Besides adherence properties, the SabA protein binds specifically to
the sialyl-dimeric-Lewis® glycosphingolipid on the neutrophil membrane, suggesting that it
might play an important role in pro-inflammatory and immune responses.

Although, several H. pylori virulence genes have been previously revealed, but data of
other genes were lacking in Thailand and Korea, which need to be investigated, including aipA
and sabA genes. Importantly, there was no simultaneous comparison of H pylori virulence
genes in high nisk gastric cancer and Asian Enigma regions, which may explain to the low gastric
cancer incidence in Thailand. We aimed to elucidate the prevalence of the variations of the H.

pvlori virulence genes involving inflammation and cell damage detected between Thai and
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Korean dyspeptic patients, including cagA (Westemn and East Asian), vacA (s- and m-), oipA,

and sabA.

Materials and Methods
Patients and specimen collection

To date, a total of 45 H. pylori Korean strains (30 associated with gastritis, 10 with peptic
ulcer diseases, and 5 with gastnic cancer) have deposited to the H. pylori Korean Type Culture
Collection (httpz//hpktec knre.or k') of the Gyeongsang Natiomal University School of
Medicine. A total of 50 Thai dyspeptic patients, including 35 with gastritis, 10 with peptic ulcer
diseases, and 5 with gastric cancer, underwent gastro-endoscopy at the Unit of Endoscopy
Medicine of Sapprasittiprosong Hospital (Ubon Ratchathani, Thailand). Gastric biopsy
specimens were screened for H. pylori infection using a rapid urease test (RUT) kit (Pronto Dry*,
Herford, Germany) according to manufacturer’s instructions. The RUT-positive biopsy
specimens were subsequently collected for DNA extraction and i pylori genotyping. The study
protocol was approved by the Human Ethics Committee of Mahidol University (approval no.

MU-CIRB 2016/030.1202), and all patients provided informed consent.

DNA extraction and H. pplori genotyping

Genomic DNA from H. pylori Korean strains and the RUT-positive biopsy specimens
collected from Thai patients was extracted using DMNAzol reagent (Invitrogen Corporation,
Paisley, Scotland, UK) in accordance with the manufacturer’s instructions. The DNA pellet was
solubilized in TE buffer and stored at —20 T until amplification by polymerase chain reaction

(PCR).
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The PCR was performed in a reaction volume of 25 pl of a ready-to-use OnePCR™ Plus
{GeneDireX, BIO-HELIX Co., LTD, Korea) containing 0.5 pM of each primer, 100 ng of
genomic DNA from gastric biopsy specimens, or 10 ng of H. pylori genomic DNA. The primer
sequences used in this study were designed as reported elsewhere [18-23] with slight
modifications and are listed in Table 1. The /65-#NA gene was amplified to confirm the
presence of H. pylori in gastric biopsy specimens. PCR amplifications were performed in an
automated thermal cycler (BioRad T100™ 1JSA) with the following cycle conditions: [65rRNA:
Fcyelesof 30sat 94 T, 30sat 60 T, and 30sat 72 T; cagA: 35 cycles of | min at 94 T, |
min at 52 T, and | minat 72 C; aipA: 35cycles of I minat 94 T, | min at 37 T, and 1 min at
72 C; and sabA: 35 cycles of 1 min at 94 C, | min at 56 T, and | min at 72 T. The PCR
amplicons were detected by 1.5% agarose gel electrophoresis and visualized under ultraviolet
light. The amplified DNA of the oipA and sabA penes was purified and sequenced. The
nucleotide sequences were analyzed using the Basic Local Alignment Search Tool
{www.nchinlm.nih.gov), and the functional status of these two genes was determined as either
“on” or “off”

The cagh genotypes (Western and East Asian type of cagA) were determined by real-
time PCR using the LightCycler® 96 Real-Time PCR System {Roche Diagnostics Deutschland
GmbH, Mannheim, Germany). PCR was performed in a 20-pl reaction mixture containing [ =
SYBR Green (FastStart DMNA Green Master; Roche Diagnostics Deutschland GmbH), a 0.5 pM
concentration of each primer, and 100 ng of DNA template. The PCR cycling conditions
comprised an initial denaturation step at 95 T for 10 min followed by 40 eyeles at 95 T for 305
and 60 T for 30 s. Fluorescence was measured at each extension step. Melting curve analysis

was performed to assess the specificity of the amplicons.
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Data analysis
Data were analyzed using the chi-square (¢°) test. A probability (P) value of <0.05 was

considered statistically significant.

Results
Prevalence of H. pylori cagA and vacA genotypes in Thai and Korean dyspeptic patients

To determine the presence of H. pylori infection in RUT-positive samples of Thai
dyspepsia, we performed PCR using primers specific for the H. pylori 16SrRNA gene. As shown
in Table 2, the prevalence of the cagA gene was significantly greater in Korean than in Thai
dyspeptic patients (45/45, 100% vs. 35/50, 70%, respectively). However, there was no significant
association between the cagA gene and the dyspeptic clinical outcomes of the Thai and Korean
populations. The cagA genotypes were also examined by real-time PCR analysis. The Western
type cagA gene was significantly more common in Thai dyspeptic patients (28/35, 80%),
whereas the East Asian type cagA gene was significantly more common in Korean dyspeptic
patients (39/45, 86.67%).

Only vacA sl type was found in both Thai and Korean dyspeptic patients. As revealed by
statistical analyses, the prevalence of vacA s1/ml genotypes of Korean dyspeptic patients was
significantly higher than that of Thai dyspeptic patients (40/45, 88.89% vs. 21/50, 42%,
respectively). However, there was no significant association between the vacA s- and m-

genotypes and dyspeptic clinical outcomes in the Thai and Korean populations.
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Prevalence of the H. pylori pipA gene in Thai and Korean dyspeptic patients

As shown in Table 2, the oipA gene was detected significantly more often in Korean than
in Thai dyspeptic patients (43/45, 95.56% vs. 16/50, 32%, respectively; P < 0.05). Nevertheless,
there was no significant relationship between oipA and dyspeptic clinical outcomes in either

population. The functional status of the aipA gene was determined by DNA sequence analysis.

The aipA “on"-status was similar between Thai and Korean dyspeptic patients (15/16, 93.75% vs.

41/43, 9535%, respectively; P > 0.05). In this study, the number of cytosine-thymine
dinucleotide repeats (CT repeats) at the signal-peptide coding region was observed. The number
of aipA “on”-status patterns with 4-CT repeats was most commonly found in both Thai and
Korean dyspeptic patients. The aipA “off"-status with 8-CT repeats was found in Thai dyspeptic

patients, whereas 3-CT repeats were detected in Korean dyspeptic patients ( Table 3).

Prevalence of the H. pylori sabA gene in Thai and Korean dyspeptic patients

The 650-bp PCR product indicating the presence of the sabA gene are shown in Table 2.
Statistical analysis showed that the sabA gene was more dominant in Korean than in Thai
dyspeptic patients (41/45, 91.11% vs. 17/50, 34%, respectively; P < (1.05). Comparisons of three
clinical outcomes showed no significant relationship between the presence of the sabA pene and
dyspeptic clinical outcomes in the Thai and Korean populations.

In addition, sabA gene sequence analysis showed a similar frequency of sabA “on™-status
in the Thai and Korean dyspeptic patients (10/17, 58.82% vs. 20/41, 70.73%, respectively; P =
0.05). Further analysis of the number of CT repeats at the signal-peptide coding region in Tha

dyspeptic patients showed that only 3 and 12-CT repeats were found in the sabA gene with an
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“on™ and “off" statuses, respectively (Table 3). In contrast, the number of CT repeats varied in

the sabA gene with “on™ and “off” statuses in Korean dyspeptic patients.

Discussion

Thailand is a Southeast Asian country that 15 at the cultural crossroads between South and
East Asia and has two major ethnicities: Thai and Chinese. Conversely, Korea is an East Asian
country between Japan and China. It 15 noteworthy that the rate of H. pylori infection in these
two countries seems to be equal, although there are significant differences in the seventy of
dyspeptic symptoms, especially in peptic ulcer diseases and gastric cancer. In Korea, a high-risk
area of gastric cancer, /. pylori infection 15 highly associated with peptic ulcer diseases and
gastric cancer, but much lower in Thailand [24, 25]. It is now clear that Asian Enigma, which
included Thailand, refers to regions where H. pylori infection is high but gastric cancer is
relatively low. Enigmas have been explained by several factors, such as host genetics, bacterial
genetics behavioral and environmental factors [8]. Among factors, infection with different
genotypes of H. pylori strains, especially the virulence genes involving inflammation and cell

damage, might be involved in differences in disease severity between these two countries.

We examined the putative virulence of the cagA gene, which is part of the cag
pathogenicity island (cagPAl) and involved in the inflammatory process by induction of IL-8
production via the bacterial type IV secretory system [26]. Infection with H. pylori cagh-
positive strains increases the nsk of gastric cancer more than infection with i pylori cagh-
negative strains [27]. There are two major genotypes of the cagA gene: East Asian and Western
types. Additionally, the East Asian type of cagA was found to be more virulent than the Western

type of cagA [28]. It has been reported that the East Asian CagA-positive strain is associated
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with a greater mortality rate of gasiric cancer in Asia [29]. Korean dyspeptic patients had a
higher prevalence of cagA-positive strains and East Asian type cagh, as compared with Thai
dyspeptic patients who more often carry the Western type of cagA. Our data support the findings
of several previous studies, showing that the East Asian type cagA was more common in East
Asian couniries [30], whereas the Westem type of cagh 15 widely distributed in south and
southeastern areas of Asia and Thailand [4]. Thus, our finding suggest that the East Asian type of
cagA, which is associated with a greater risk of gastric carcinogenesis, was more common in

Korean than in Thai populations.

The vacA gene, which is present in all H. pylori strains that induce vacuolization and cell
damage, contains two vanable parts, the vacA-s and vacA-m regions. Of the two variable regions,
the vacA sl type possesses higher toxin activity and causes more severe damage to pastric
epithelial cells than do the other alleles [31]. The m-region plays an important role in binding to
the receptor on the host cell membrane [32]. Amino acid sequence analysis showed that VacA
m2 strain, but not VacA ml, has a 23-amino acid insert, which forms an additional p-helix [33].
It has been suggested that H. pylori ml strains are associated with a higher risk of gastric
ulceration and cancer than are the m2 strains owing to difference in amino acid sequences, which
may affect receptor binding affinities of VacA ml and m2 [34]. The results of the present study
showed that strains carrying the vacA sl/ml types were significantly more common in Korean
than in Thai populations, which 15 in accordance with a previous report by Yamaoka et al [35].
We concluded that the difference in vacA m-region genotypes might affect the receptor binding
affinity and toxin production of the host cells, which might have led to the differences in H.

pylori pathogenesis between these two populations.
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The H. pylori OMP plays a pivotal role in bacterial attachment during initial colonization
in gastric epithelial cells. The expression of H. pylori OMPs is regulated by several factors, such
as gene conversion, gene duplication, and phase variation. The H. pylori oipA gene codes for a
surface protein involved in the in vitro production of IL-8 by gastric cells via the PI3/Akt
pathway, although the host receptor of OipA remains unknown [36]. Previous studies reported
that the presence/absence of the oipA gene and its functional status varied among countries [37].
Owerall, the association of the oipA gene with clinical outcomes remains unclear. Expression of
the . pylori OipA protein is controlled by phase vanation within a CT dinucleotide repeat motif
at the 5' end of the signal-peptide coding region [17]. Several studies have shown that OipA is
significantly related with more severe gasiric diseases, including high level of mucosal IL-8
production in gastric tissues, cytotoxic effects in the AGS human gastric cancer cell line, H.
pvlori density in epithelial cells, and promotion of neutrophil infiltration [38, 39]. Thus, OipA
may indirectly contribute to the tight adhesion between H. pylori and epithelial cells, leading to
strong cellular signaling of the type IV secretory system and CagA [40]. Our study showed that
oipA-positive samples were significantly predominant in the Korean dyspeptic patients. [t is
possible that the high prevalence of the oipA gene might partly account for the increased nsk of
developing severe gastroduodenal diseases in the Korean population, as compared with the Thai

population.

SabA 15 the most well-characterized adhesion protein of A pyleri and has been
associated with binding of the bacterium to the sialyl-dimeric-Lewis* glycosphingolipid on the
membrane of pastric epithelial cells [41]. The interaction between SabA and its ligand enhances
attachment to the host epithelial cell, thereby facilitating successful colonization [42]. Besides

these attachment properties, SabA has been identified as a hemagglutinin, which specifically
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binds to sialylated carbohydrate structures on neutrophils and stimulates neutrophils to produce
reactive oxygen species, which leads to gastric epithelial cell damage by oxidative stress [43].
The sabA gene appears to be the one of the most divergent genes in the H. pylori genome [44]. It
was found that the sabA expression was regulated by the CT dinucleotide repeats present at the 5
end of the signal-peptide coding region caused by phase vanation through a slipped strand
mispairing, similar to that observed with the aipA gene. Our findings demonstrated that the sabA
“on”-status was similar in Korean and Thai dyspeptic patients, although there were differences in
sabA CT repeat patterns among the two populations. Hence, we hypothesized that the variation
of the sabA gene detected in two populations was due to differences in bactenal adaptation
among host ethnicities and environments. However, owing to the greater prevalence of sabA-
positive samples in Korean dyspeptic patients, as compared with the Thai population, the
differences in the sevenity of gastric cell damage in Thai and Korean dyspeptic patients might be

involved by SabA-induced immune responses.

This 15 the first study to simultaneously compare H. pylori virulence genes between areas
of a high risk of gastric cancer and Asian Enigma. The genetic variation of H. pylori virulence
genes in Korean dyspeptic patients, as compared with Thai dyspeptic patients, showed a high
frequency of cagA, East Asian cagA type, vacA sl/ml, oipA-positive, and sabA-positive genes
in Korean. Taken together, we hypothesized that the H. pylori virulence-associated genes might
be distinctly diverse and antigenically different in patients from different geographic areas and
the Korean population was at a greater risk of exposure and colonization with the virulent .
pvlori strains than the Thai population was, which might explain the H pylori pathogenesis

between a high gastric cancer epidemiology and Asian Enigma regions. However, other host
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genetic, environmental, and behavioral factors may be involved in the H. pylori pathogenesis of

these two countries and should be further elucidated.
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Table 1. Primer sequences of H. pylori virulence-associated genes

Genes Primer sequences (5'-3") PCR size Ref
(bp)

168FRNA F: GCGACCTGCTGGAACATTAC 139 [23]
R: CGTTAGCTGCATTACTGGAGA

cagh F: TTGACCAACAACCACAAACCGAAG 183 [22]
R: CTTCCCTTAATTGCGAGATTCC

cagh (Western type) | F: AGGCATGATAAAGTTGATGAT 91 [21]
R: AMMGGTCCGCCGAGATCAT

cagA (East Asian type) | F: AAAGGAGTGGGCGGTTTCA 91 [21]
R: CCTGCTTGATTTGCCTCATCA

vachA s1/s52 F: ATGGAAATACAACAAACACAC 259/286 [20]
R: CTGCTTGAATGCGCCAAAC

vacA ml/m2 F: CAATCTGTCCAATCAAGCGAG 567/642 [20]
R: GCGTCAAAATAATTCCAAGG

oipA F: GTTTTTGATGCATGGGATTT 401 [18]
R: GTGCATCTCTTATGGCTTT

sabA F: TTTTTGTCAGCTACGCGTTC 650 [19]

R: ACCGAAGTGATAACGGCTTG
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93

430  Table 2. Prevalence of the H. pylori cagA, vacA, oipA, and sabA genes in Thai and Korean

431  dyspeptic patients.

H. pylori Thai dvspeptic patients Korean dyspeptic patients
genes GT PUD GC Total GT PUD GC Total
in=35)  (n=100 (n=5) (n=350) in=30) in= in=5)  (n=45)
10}
cagh+ 2 9 4 35 30 10 5 450
(62.86%) | (90%) | (80%) | (70%) (100%) | (100%) | (100%) | (100%)
caghA I8 7 3 pt 4 1 1 1
Western | (81.82%) | (T7.78%) | (75%) | (80%) (13.33%) | (10%) | (20%) | (13.33%)
cagA 4 2 1 7 26 9 4 oo
East (18.18%) | (22.22%) | (25%) | (20%) (B6.67%) | (90%) | (B0%) | (B6.67%)
Asian
vacA sl 15 4 2 21 27 8 5 40 »
ml (42.86%) | (40%) | (40%) | (42%) (90%) | (80%) | (100%) | (88.89%)
vacA sl 20 (3 3 9 3 2 0 5
m2 (57.14%) | (60%) | (60%) @ (58%) (10%) | (20%) | (0%) | (11.11%)
oipA+ 13 3 0 16 30 8 5 430
(37.14%) | (30%) (0%) (32%) (100%) | (80%) | (100%) | (95.56%)
oipA on- 12 3 - 15 28 8 5 41
status (92.31%) | (100%:) (93.75%) (93.33%) | (100%) | (100%) | (95.35%)
sabA+ 14 3 0 17 28 B 3 41"
(40%) {30%) (0%) (34%) (93.33%) | (80%) | (100%) | (91.11%)
sabA on- B 2 - 10 19 (& 4 29
status (57.14%) | (66.6T%) (58.82%) (67.86%) | (75%) | (BO0%) | (70.73%)

432 Abbreviations: (T, gastrinis; PUD, peptic ulcer diseases; GGC, gastric cancer.

433 "Significant difference between the Thai and Korean populations (p < (L05).
434
435
436
437
438

439
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443

Table 3. The examples of DNA sequences and gene status of the . pylort oipA and sabA genes in Thai

94

dyspeptic patients

Strains  Groups DNA sequences of signal-peptide coding region Status

PUD?  PUD ATGAAAAAAACCCTTTTACTAACT CTCT T TCTCGTTTTGGCTCCACGC TGAAAGGAATGEA o
. 40T

(oipA)

GT28  Gastritis ATGAGAAACCATGAAAAAAGTACTCTCTCTCICTCTCTCGTITIGGRCTC CACGETGA off
. (80T .

(oipd)

GT22 Gastritis  ATGAACCCCTTTCACGGOCTCTTCT TAGECGTTTTCACCTC TGTAAAAATTTTTTGGOC AAARANT on

13T
(sabA)
GT23  Gastritis  ATGAAAAAACAATTTTACTCTCTCTCTCTCTCTCOCTCIOCCCCCTCT TACACCCTGAAMACAACG  ofF

(sabA)

GCTTITTTGIGA

*

12T

ATG = start codon

* TGA = stop codon



