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The Roles of Helicobacter pylori Infection and
Interleukin-1p Polymorphism in Gastric Can-
cer

Joo-Ho Lee, M.D., Yoe-Kyu Youn, M.D.", Kuk Jin Choe,
MD." and Jin-Pok Kim, M.D., Hon FACS?

Purpose: Recently the theory has been developed that host
genetic factor affects interleukin (IL)-16 might exert an
influence on the divergent clinical outcomes. We evaluated
the roles of H. pylori infection and polymorphism of IL-1(
in the carcinogenesis of gastric adenocarcinoma.
Methods: Gastric cancer tissues from 68 patients, peripheral
blood from 43 controls, and various gastric cancer cell lines
(MKN45, MKN74, SNU620, SNU638, SNU216, SNU601, and
AGS) were used. Single nucleotide polymorphism (SNP) of
IL-16-31 and the length of tandem repeat of IL-1RN were
analyzed by PCR and automatic DNA sequencer. IL-1(
mRNA expressions from gastric cancer tissues were mea-
sured using semiquantitative RT-PCR and compared accord-
ing to SNP of IL-1B-31. We also investigated the IL-1(-31
SNP from various cancer cell lines and measured IL-1p
mRNA and protein expressions using semiquantitative RT-
PCR and ELISA. We constructed reporter systems for IL-1[3
-31T/T and IL-1-31C/C and the responses to antigen PMA
and H. pylori were compared.

Results: We couldn't find any significant difference in the
frequencies of IL-18-31 SNP and IL-1RN polymorphism bet-
ween the gastric cancer and control groups. IL-13 mRNA
and protein expression were significantly more highly re-
sponsive to PMA at IL-18-31 T/T type as compared with
those of C/T or C/C type when studied in gastric cancer
cell lines, although we couldn't find any significant difference
of IL-1 mRNA expression according to IL-13-31 SNP
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when studied in gastric cancer tissue. When we compared
the activities of reporter systems, the basal luciferase ac-
tivity, response to PMA, and response to H. pylori of reporter
genes was 1.30-fold, 1.32-fold, and 1.62-fold higher re-
spectively in pIL-13 T/T type as compared with plL-13 C/C
type.

Conclusions: These findings indicate that SNP of IL-1(
exerts an influence on the expression of IL-1B and there
is a significant difference in response to environmental fac-
tors. They also suggest that the host with IL-15-31 T/T type
has a higher risk of hypochlorhydria, gastric atrophy, and
after all gastric cancer in response to H. pylori infection.
However the relationship between polymorphism of IL-1(
and gastric adenocarcinoma require further study. (J Korean
Surg Soc 2002;62:209-217)

Key Words: Interleukin-1B, Helicobacter pylori, Gastric ade-
nocarcinoma
Ho{: Interleukin-1B, Helicobacter pylori, 2|4

Al

of
=

==}

=
S

Department of Surgery, Dankook University College of Medi-
cine, 'Department of Surgery, Seoul National University Col-
lege of Medicine, ’Korea Gastric Cancer Center, Seoul Paik
Hospital, Inje University, Chongnam, Korea

M =

Helicobacter pylori (H. pylori)®] 74512 thaksl 91434
W dtEo] ek dHA Jovt R HiAE
obr-El WHlE do7)A ¢k ub 4R-9 FredAtEellAlnk
W& dolct ol H pylori®] vheFstal ¢|Z37] o
Pg Wele AWal fotel AR F2 AT WS
4ol Aol 2 ol % Amsheii AlEs} Biks] o|FolA 2
ok o4 Wl ANE QA Fohm Ao ¥ Az
ob Sleh(r-6) Aol A3 AIALE AFedel o)
stof o1 cytokines Weleto] 1A HotolAel Pk
28 Fuhlm A&AReA AF Aelol UjE QA
modub-Soll Frodetek. H. pylori®] 7+ A5uH-3} AL
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Hlof| 4] Fol3dt vE-SA S Hol=dl 9 AAF A5l
wo] 47 RG Aol AAAI %S WAAF| AL, A4
HE 9 AAe dF, A5A 9, Aol i
th(7-8) o’ Hbg S FAA FAA AA|, 7 Al
o, dparel, 4% ALk AT, Aolst F4 5
733, H. pylori®] 54 AR Go] fold Aoz AztE

H. pyloriol] 7435 $] ZZ o)A Interleukin (IL)-1, IL-8,
TNF, IL-6 52| cytokine®]| in vivo 22 in vitrool| A A=
o] Haxx glom FUlollA X H. pylorioll 2234171 9]¢
A A ZFERE IL-8 FaF ofy e} IL-10] 744 Z7] 7
Hysly] AApste] FAIZE AEE QAL GM-CSF, TNF,
MCP-1 59 HAS5A cytokineg2 73 FHbof whals]
o] B9t (9-13)

IL-1 A A= 430-kilobase F7] 2 281 J | #Hhof] &
Aet= IL-1A, IL-1B, IL-IRNE] 37}A] FAAE2] H3
24 AHAZFA cytokine?] IL-la, IL-1p, IL-lras A A3k
th.(14) o5 F IL-1B= H. pylori 7+<3 <l 2|3l upregulation
so] dgube& FEA7I9, H pump Z A1) 1004,
H2 7ZA3A12] 600000 2] 743t 914HEn] A A= 2H-g-s)
of 914ke] EH] 8l H. pylori®] A4 73l 7AckRE Qs
Frh(5-18) wEkA IL-1p9] A5 B A&7 ot
AT H. pylori®] 19037172 Aol w4 T 23}
2% ELOmar S IL-1 $478] tha4), 3 Aol o]
 Agkel A 909 XFel 2 H. pylori ZHdoll wHE A
ol vekds Aside d7AIE HEsh19)
Z, IL-1B %A} promoter W -511, -31 B +39541 <3 7]o]|
diallelic polymorphism (C¥ I} T¥)o] £} IL-IRN9]
7395 THA| Q) EEo] penta-allelic 86-bp tandem repeat
(VNTR - 1 allele: 4 repeats; 2 allele: 2 repeats; 3 allele: 5
repeats; 4 allele: 3 repeats; 5 allele: 6 repeats )7} =fs}=1l,
IL-1 loci W pro-inflammatory genotypeQ] IL-18-31 T+2}
IL-1 RN*2/*22] 73%- H. pylori 7r<ell 2|8k IL-1p2] YA+
o] FZ=|u] o]of utz} 9J4HEH| 7L A A|E o] RIS A
g BE7E B3 olof] ofE] 71A] 3 A 2471 3
Zhgsto] 914 wAle] S 9 Aolekes AFAIAE
vHEsA ek ol H. pylori®] WA o Znt AH] 9 thof4
T P AFAA Y] AT EFH ohE AER A
2 A7} olof] B dFellAs B =T g 9]
ok 3ale] YA =F oA IL-1pF4AH] promoter
9] single nucleotide polymorphism B! IL-1 RN<] polymor-
phisme ZASLAL, A% ubE IL-1p9] 455 vl
TABAL, H. pylori ¥ 3ol 3t IL-1pFA A pro-
moter -3 oll whE WFSAS H7lkste] 145k WHAZIA
ofl A IL-1p9] Al o] A& st aat kgl
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20009 797 129744 QAN AgwE
SAGHAIE oA $14%ko 2 AAR A A9k 6879
AG=AE AT hgoz siglov], 44 4399 @
Ag tfEFoz Ak B A% AEF MKN4S,
MKN74, SNU620, SNU638, SNU216, SNU601, AGSE- o]-&
shgle.

2) oiTHY

(1) IL-1B-312] single nucleotide polymorphism (SNP) 2!
IL-1ra2| polymorphism

@D IL-1p promoter2| SNP; IL-1p 54 A}2] 5°-flanking
region®l|l GenbankollA] ZAM&sla o] & AA =4 HoE A
At F IL-1p F-4A2] 5°-flanking regions FEA|7]7]
A3l DA FHA Aol BkaFat AeFe] primerE
Primer 3 Z2 182 o] $elo] tlAIs T ALSIchs-
GCAAGCTTCCAGAAGTAGAG-3’, 5’-AGGTCGTAGTAC
TACTATTG-3)). PCRE (EFWH oz Fefsle] Hel=
Genomic DNAOI|A] A3l+= F-$]& ZZ3}o] 932 PCR prod-
uctE 0.8 % agarose gelol|4 #2ls}ict. PCR productE
QIAqick gel extract kitE Ah-&3lo] A Al|sto] vl Z sequenc-
ing& primer set®} inner primerE AH-23}9] automatic DNA
sequencer® H-A18}i o}

@ IL-1p raQ| polymorphism; £2|% genomic DNAS
A-8-51o] forward primer 5°-CCC CTC AGC AAC ACT CC-
3’, reverse primer 5’-GGT CAG AAG GGC AGA GA-3'&
o]-&3}0] Ex Tager o|&3lo] EFWHORE PCRE o83t
2, 2.0% agarose gelollA A 7|45 & EBrZ o A3s}o]
tEc e Aol ZolE =AYt} Alleles 100 bp DNA
ladderE Abgsto] A3t =dl, allele 1=4 tepeats (432
bp), allele 2=2 repeats (260 bp), allele 3=5 repeats (518 bp),
allele 4=3 repeats (356 bp), allele 5=6 repeats (604 bp)ztL
st

@) 9l &Xte XX HMXZHNAM IL-18 mRNA
9| RT-PCR: 2|3 total RNAS M-MLV reverse trans-
criptase, oligo (dT) primer, RNasin ribonuclease inhibitorS A}
Skl T3 Wl wheh A vhg Algdsle] cDNAE
A%tk PCRE Fe83l7] Aoll, -4 IL1-p mRNA®] ot
5% 3 primers ZHZ} Primer 3 ZE 135 o] &3lo] izl
s A%shelck POR A1% 723} 47 DNA AHEE 576
bp7t ¥ =5 skichk 24 Aol sl DNA Taq Poly-
merase, 10X Taq buffer, 2] 31 ANTP Mixture2} 37 95°C-14
(denaturation), 52°C-303%(annealing), 72°C-403%(extension)=.
30 cycle®] PCRS 383t} PCR AAE2 1% agarose



013 9@l : Interleukin-1p Claid 211

gelFollA 100 VE 302 AE #7955 39t Marker=
1 Kb markerE AH-&3l3ith. o] A= geld EtBroll 3443k
% UV-illuminatorgol| A F2sl9ict AA4HEAZ ZF PCR
M| peakell Fsl= F2| 5 Folal HEFH Zead
= ol &ste] Mir9 AEE FAste] 74 YA H
5= mRNAS =4 A& ulasigich

() 042 7iX| Ik MEFOAM IL-1p-312| CHEMO|
E PMA AN2| H, F IL-1p EHYE I mRNAS| HEH &
M. Qo) A|EF MKN45, MKN74, SNU620, SNU638, SNU-
216, SNU601, AGSell izl IL-1p-312] SNP< 7] 713k
e R 7 AlEF] IL-18-319] FAFH(C/C, O, T/TH)
= ZAEaL, PMA A A39] 7 FA %ol wE mRNASH
Rhale] ek RAS Aselich 47] g e
2 20 ng/ml2] PMA A 2] A3} 2] F 244 7tol] mRNA2
RT-PCRE A|sstglov, Rhule] ek 248 ELISA
£7 oz A,

O IL-1p SHYAO| HEKHELISA); vt At AEZFE
2917 Wiksto] 20 ngiml PMAE A eleto] 24412 ¥, Wk
o vl IL-1pe] & Astsieh. & vie] 1ol vl
A= v 2 IL-1B Emax ImmunoAssay System (Promega A})
£ Ag3to] ELISA HbH o2 4383ti ). 96 well plate
2] wellol]l 100 ul®] IL-1B Coat mAb 1x carbohydrate coating
buffer % 7}ste] 12417k F<F 4°Coll WA 5}o] IL-1B mAb
7} ZHE plates FHISFATE ZF wellell 270 ul®] IL-1B
Block 1x Buffer] 2ls}od 3587k 37°Col]l W26} e}. 100 ul
o AlRE Mkl 002 Bt ALl Heh WAY ¥,
TBST washing buffer2 53] A2 3}31ct. 100ul®] Anti-IL-1B
Abs H7bstel 12027 AEellA e w8 $, TBST
washing buffer 53] A3} c}. 100 ul®] IL-1B HRP Con-
jugateE F7kslod 1207 Aol 4] e X3 & TBST
washing buffer2. 53] A= s}3) ). 100 ul®] TMB One Solu-
tion H7Fsto] 158 ok A Lol WA %, 100 uld] IN
hydrochloric acid& 7}sle] Hk-&-& AAA AL o] & 450
mell A FHES SHelo] 7 kg Foe 1 EE
%ol M gatol 1L1p) S AehT

4) IL-1B promoter?| 7|5 24

@ IL-1B promoter?| EZY; IL-1p F-4AA2] 5°-flank-
ing regionoll 4] IL-1B¢] W&ol F o3t J&& Yol
31 sites 8= PCRAES 95 F AEF primers
Primer3 2148 ALelo] tiA-lekit of7]e] Kpn 13}
Hind I F 7}A] &40914] BIE FolA Azl
DNA 7|41 ZAA e o] &3l7] Sl AARH ] F7HA
ol ArtaFat AeFe] primers AlZFslgich PCRoY| 23k
Genomic DNA ZZ3lo] o1& PCR productE 1.5% agarose
gelol| 4] &<13}9i ). PCR productE QIAqick gel extract kit
£ Ag3lo] AAslke] vlE sequencing& primer set$} inner
primerS Ah-8-3}0] automaic DNA sequencer® %43} c}.

Agarose gel 71958 S35 FA2 A= Z7)7}
g A3k DAFEAS A% E Qingen 1l gel ox-
tration kitS o] &3}l gele A A3 & PCR A2y F24
HE]Ql TOPO WIE]E Kpn I3} Hind 119] A|tE4LE F2
¥ d3le FE Akt 22493 3 EcoR 13
Hind T2 Z2}A] 0.8% agarose gelol| Al At 42 A
ol AYEFEAE Eelsta FE2YHE FAAY] 1714
S automaic DNA sequencer@ F-4jslo] #elslich.

@ Reporter Gene Construction; U3l FAES 2+
plasmid DNA+ Hind M2 A& ¥ Klenow$} ANTPE *] &
sto] blunt® ©. 2 WHEI, BamH 1.2 thA] Aokslgich A
%l DNAE #7]d 53} IL-1B promotor regions Az}
4] DNA prepmate kitE AF-83}0] gel extractions}At}. o] &
Sma 17} Bgl II= Aty pGL3 Basic Lucciferase vectoro]]
ligation®} %3 t}. ©] ¥ Hanahan®}® © 2 transformationg 4
A8}l colonyE- miniprepdlo] Hind M9} Kpn 122 Zr}A]
insertE 2HQl&koict.

@ IL-1B promotor &0 [ME 7|2 HAlS, & ¥
H. pylori Z+H0]| CHEt BFSM; 6 well tissue culture plateol|
293T cell (human embryonic kidney cell) & 5x10°A| 25 4
31 10% FCSe] &% DMEM mediumol] 164] 7+ uljek3tc}.
Z+7+] welloll= IL-1B promotor luciferase fusion (pGL3-
IL-1B plasmid) 0.6ug@} B-galactosidase 50 ng (CMV-B gal)
< lipofectamin plus transfection A]2F-& AF-8-3}o] transfection
ik 347k wHekdt 3 fA ol ubkE promoter?] FA S
43l ch. Promoter fr3oll k-2 k<ol W3t WHSA L
transfectionA| 7!t} 24X 7ko] 738t 3 20 ng/ml Phorbol-
12-myristate-13-acetate (PMA)S- H7}slo] 484|7F FoF A=
gt & promoter ¥4 9] W3LE ZA St & promoter
F3ol wkE H. pylorioll gt BH-5Al2 transfectionA] 7] ©f
o 24A17ko]l 743 F cagA W vacA (H)Q! H. pylori
(ATCC 43504)% 1x10° cfu/mlS HZE3slo] 484 7F &<+ =}
=3 ¥ promoterZ A = WIS FABAE wieko] vt
MEE 5&3to] luciferase assay kit (Promega’h) & ©o]-&-3}
o] 7 O F luciferase®} B-galactosidase activityS &
A3l o™ p-galactosidase activity= ©]-&3to] FAAIA
55 gsle] 72+ 15F 7holl normalizationAl Z o). 2 A¥
ol 2l 33] Transfectiong eiate] APANE A%t

(5) Al2: DNA 3 RNAS] £2]+ QIAGENALIA] isola-
tion buffer set ¥ columns F+¢3}o] AF-£3}9it} RT-PCRS
317] $13ll Promegat(Madison, WI, USA)2] M-MLV reverse
transcriptase, oligo (dT) primer, RNasin ribonuclease inhibitor
£ A&399e PCRE 913 polymeraser= NEBAH(Bevery,
MA, USA)2| vent DNA polymeraseE AF-23}91.20 primer
£ GENOSYSAH(Woodlands, TX, USA)ell #12H& < & s}o]
A&t 714 g el A6+ ABI PRISM Dye termi-
nator cycle sequencing kit 3! ABI PRISM 310 DNA sequenc-
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ing analysis program-g AF-8-3}9 ). Agaerose gel ZH-E] DNA
A5 2] A A= Genomed At (USA)L] Jet Sorb GAF Extract Kit
£ A-gstolch 71ebe] Aok F . SigmaAk(St. Louis, MO,
USA), BMA}, MerkAH(Rahway, NJ, USA)ol| A -] slo] A&
skt

2 ot

1) IL-18-319| single nucleotide polymorphism (SNP)
9! TL-1ra2| polymorphism

43w 0] A A = |l A/ o] Sl obslal Lol 21 T 1,310l
SNPE =AM A3} IL-1 8-319] 413 C/Cx= A =T
2 33% 147, ALRAAREL 35%Q 24, OTY L2 AR
37%9) 169, TAb= 41%Q1 283, T/TH -2 A4+ 30%¢] 13
o, FA= 24%% 16302 AgdzT 3 g A
ojoll f-&J3dk xpol & vEAZ 4= glolch(Fig. 1, Table 1).
IL-IRNQ| F ¥&)] QJEE o] penta-allelic 86-bp tandem
repeat (VNTR)2] -3-& Z=Absl7] ol primers A)4Fsl3d
o Az 439, 3T 687 ol 4] 23 DNA
£ template £ s}o] PCRg F=3Jslo] A 7|4 Fslsict. =4
3 ti4k2] IL-1RNS] haplotype2- 1/15-3-2- 847 (76%), 1/2
2 147(13%) W 1345532 138 02%)0]$ o A
dHZT Y AGATE A EE 11530 24 79% 3
T4%E 7t we BEE Bk 12 9 1345782 7
F 7roll §-98 Xpol7} 99k (P=0.046) (Fig. 2, Table 1).

N

ne

IL-1 B promoter2| PCR

Gastric cancer samples

SNP analysis by automatic DNA sequencer

239bp «——

2) YIABRIO| AAXED HAZZOIA IT-18 mRNA

—

o e RT-PCR

687 ATl AR B ASFEHA IL-18
mRNAS| W34S RT-PCRE 38t ¥ A 7]d53lo]
Foshe Med] AL E Yy 22aS of &3l &
Askgdoh IL-18-31 C/CY-S HF 2.5, IL-15-31 CTH-L
2.3, IL1 3-31 T)T¥H & 2.80.2 §-A ¥ ol w}& mRNAL| &
Ao xo]E AT g glglen, Aoz 9 =4
oA gho] Wyl x Utk =AE i 68 ellA] 627
O1%) HLFE-S oA TIL-1 57} Tro] Wk E gl om] 45

Table 1. Comparison of the frequencies of IL-13-31 single nucle-
otide polymorphism and IL-1RN polymorphism between
gastric cancer and control group

Locus  Genotype Normal Cancer Total
(N=43) (N=68) (N=111)
IL-15-31 C/C 14 (33%) 24 (35%) 38 (34%)
C/T 16 (37%) 28 (41%) 44 (40%)
T/T 13 (30%) 16 (24%) 29 (26%)
IL-IRN 1/1 34 (719%) 50 (74%) 84 (76%)
112 2 (5%) 12 (17%) 14 (13%)
1/3,4,5 7 (16%) 6 (0.9%) 13 (13%)
22 0 0 0

Normal samples

T
TCAGCCTCCTACT TCTGC T TT TGAAAG( @TAJ\AAACAGCGAGGGAGAAACTGGCAGATAC CAAACCTCTTCGA
> 2o o

7o

100 110

Genotype C/C

TCAGCCTCCTACTTCT GC TTGAAAGCINATARAAAACAGC GAGG GAGAAACTGGCAGATACCAAACCT C

s (=Y~} z BR®

=¥=] 1a 110

Genotype C/T

rccracTTCrgert Tl I(:AAAG(.TATAAAAACAGCGAGGGAGAAACTGGCAGATACCAAACC TCT
60 e B0 = N1 100 11 12

Genotype T/T

Fig. 1. PCR for IL-1 35 -flanking region and analysis of IL-143-31 single nucleotide polymorphism using automatic DNA sequencer.
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A9 R EE FT 195 B0l AYFAE 30 A%
2 9Bt B 159 A% ol B
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MIZZE9| IL-1 8-312] SNP ZA} & PMA X 2|
Tl =D} mRNAO] CHEF HEHN 24

oA EF MKN45, MKN74, SNU620, SNU638, SNU216,
SNU601, AGSol] th#l] IL-13-312] SNPE =AE A1}, 570
A EZ(MKN45, MKN74, SNU620, SNU216, SNU601)7} T/T

H3o] 3 C/CHH-S 1/H(SNUB3S), C/TS4-2 17H(AGS)7}
ZAsLA . o] & T/TS8 ¢l MSN74, C/C53] ¢l SNU638,
C/T533 91 AGS 5 3719] It AlZ 5l 3l PMAX 2| A,
% o] mRNAo]| th&k RT-PCR ¥ intensity S 2743 Zk-& H]
gk A PMA X 2] % MSN74, SNU638, AGSoi| 4] 2] 27

Gastric cancer samples

100 bp
ladder

432bp 260bp 346bp
Genotype: 1/1 Genotype: 1/2 Genotype : 1/4

Normal samples

518bp
Genotype : 1/3

Allele 1 : 4repeat (432bp)
Allele 2 : 2repeat (260bp)
Allele 3 : 5repeat (518bp)
Allele 4 : 3repeat (346bp)

Fig. 2. Analysis of IL-IRN polymorphism by PCR and elec-

trophoresis.
A
16 - X11.8
B PMA(-) (\y
144 3 PMA(+) —
12
< 101
Z
X 8-
€
6 X3 0
X2.4
4 -
N ﬂ -
0 .
SNUB38 (C/C)  AGS (CIT) MKN74 (T/T)

X zbzb 12, 1.1, 1.004 PMA A 2]
142, 33, 242 T/T £33 91 MSN740| 4] 9] up-2
k. m=gk wjokoiol| A 9] IL-1 8 kA o] vh-g-AlS 24

— PCR of the IL-1""promoter region
C/C type

T/T type

700 bp

— Cloning the IL-1"“promoter region into TOPO vector

C/C type T/T type

— pTOPO
— Promoter
— Construction of reporter system
C/C type T/T type
pGL3
Promoter

Fig. 4. Cloning of TL-1 A pronoter region and construction of
reporter system for IL-15-31 T/T type and C/C type.

B
14- X38.1
E PMA(-) (\v
124 3 PMA(+) ]
101
€
S 8-
£
[}
< 67
=
44 x123 X5.2

1

T
SNUG38 (C/C) AGS (C/T) MKN74 (T/T)

Fig. 3. Comparison of the responses to PMA according to IL-1 3-31 single nucleotide polymorphism in gastric cancer cell lines. (A) RT-PCR
for IL-1 3 mRNA and estimated band intensity using densitometer (B) ELISA for IL-1 /5 protein.
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Az}, AAFFN A WA S T E Hhodsto], PMA 4 g
7 MSN74, SNU638, AGSol| 419 A%+ 2+ 0.32, 0.13,
0330114 PMA M2l 3 Z4X& 22 122, 16, L7 T/T
$3 2 MSN740141 9] ub-gAlo] 7} =9kch(Fig. 3).
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4) IL-1p promotor FEO| [}E
H. pylori Z+40f| CHSt HISAM

oS‘:
o

1) IL-1B promoter? ZZY!: IL-1ppromoterd
31 site?] d7]ell whel TTY % ¢y F A F3oll
dele FHEYA AdolA] 23k DNAS o] &3]
3lsite®] @715 T EF AR AAH primerE o] &
slo] PCR F3%3to] 71495 A3t promoter 24
Z4 & luciferases ©]-&3F promoterd] A 48 ok~
W=l oL WElS o] Setelch dhelxl L1 AAE 2
+ PCRAHES primerol] Qe AlGtasL §915 &83}o]
pGL HlEjol| FZH3slo] AJALE o] §3le] T AFHE
sHelstelekFig. 4)

2) IL-1p9| FEE0| [} 2 luciferase?| AT H|I: 293T
A|Zo|| pIL-1p-31 C/C, pIL-16-31 T/T 2 pCMV-p galZ
transfectionX]| A 72417+ wekdl & luciferase®}t pB-galac-
tosidase activitys 274 3}o] B-galactosidase activitys ©]-&
&lo] transfection &5 A% H]23}o] luciferase TAS B
Asloict o] & 33] ubEslo] o1 AIE w3t ZAat, v
A9 FFRE 012, IL-1p31 C/CE 247, IL-1B-31 T/T
32352 & IL-1p-31 T/THA3Q] promotertAd o] IL-1B-

31 C/CE.Y} 1.38] E=9ktH(Table 2).

3) IL-1p9| FHE M2 PMA X2| HE9 luciferase
o M T H|: 293TA| 0] pIL-1p-31 C/C, pIL-1p-31 T/T
2 pCMV-B galE transfectionA| 7 24X 7F wlokslo] 20
ng/ml Phorbol-12-myristate-13-acetate (PMA)E- *] 2]s}o] 48
A\ 7F wll okt & Iuciferase®} B-galactosidase activityS &7
s}o] B-galactosidase activityE ©]-83}0] transfection &85
&% vlazsto] luciferase 2435 A3 o] & 33 b5
slo] - AF}E vlawst Ay}, v|aTe] FFghS 4.95,
IL-1B-31 C/C= 30.20, IL-18-31 T/T= 5730 S & IL-1B-
31 T/TA3 2l promotergAl o] TL-1p-31 C/CET} 1.90] =
Sktl. IL-1p promoter] 4ol u}E PMAS X2 A% 9]
luciferase 24 o] ¥W8h&5 =Asl B nlade] HFg
9.08H, IL-1B-31 C/CE 11.84H, IL-1B8-31 T/T+ 15.578-2
2 IL-18-31 T/T $-A& el promoterZrAd o] IL-1-31 C/Cell
Hlsl 1.320 Bo] FF5| lrk(Table 2).

4) IL-1pe| FHEO [E H. pylori (cagA+vacA+:
ATCC43504)2| 2t MZO| luciferase?| EAMIE H|m
203TA|Zoll pIL-13-31 C/C, pIL-1p-31 T/T % pCMV-p gal
Z transfectionA]| A 24A17F wio¥slel 10° cfuml H. pylori
(cagA+vacA+: ATCC43504)5 A elslo] 48A17F wfjokal
., luciferase®} P-galactosidase activitys ZA3lo] p-ga-
lactosidase activity S ©]-8%}o] transfection &5 4% vl
slod luciferase A4S HASIY L) o] &5 33] vbHislo] oJ-&
A5 8|23t A3} v2de A 6.82, IL-18-31 C/C

Table 2. Basal luciferase activities and responses to PMA & H. pylori infection of reporter genes for IL-15-31 T/T type and C/C

type
1™ 2 3 Mean
Basal Activities
Control 0.12 0.12 0.20 0.15
IL-1-31C/C 0.46 4.51 243 2.47
IL-1-31T/T 0.71 5.84 3.14 3.23
Responses to PMA
Control PMA (-) 0.49 0.58 0.59 0.55 ? %9.0
PMA (+) 3.52 4.05 7.29 4.95 ’
IL-1B-31C PMA (-) 1.27 1.90 4.52 2.56 ? X118
PMA (+) 6.42 33.74 50.42 30.20 ’
IL-1B-31T PMA (-) 1.67 2.36 7.02 3.68 ? «15.6
PMA (+) 15.21 64.02 92.67 57.30 ’
Responses to Helicobacter pylori
Control Hp (-) 0.35 0.46 0.52 0.44 ? <155
Hp (+) 4.49 5.88 10.08 6.82 ’
IL-1B-31C Hp (-) 1.12 2.02 3.58 2.56 ? %189
Hp (+) 9.92 50.75 84.24 48.30 ’
IL-1B-31T Hp (-) 1.53 3.54 7.16 3.68 ? 30,6
Hp (+) 15.18 127.24 195.5 112.64 ’
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= 4830, IL-1p-31 T/T= 112.645 22 IL-18-31 T/T-H+A &
9l promoter®] #AJo] IL-1p-31 C/CHET} 2.33u] E=3kr}
IL-1p promoter FA &l W& H. pylori 7% AEY lu-
ciferase T4 9] WH3l&& A HH v|2T9 HAFS
15.54), IL-1B-31 C/CE 18.98, IL-1B-31 T/T+ 30.6¢f+- <
2 IL-1p-31 T/THAE promotere] #Alo] IL-1p-31 C/Cell
vl&l 1.62¥] A === 9 cH(Table 2).

i} &

H. pylorioll 75 S1z2F oA = 5kt 4] <
gollA] Solgt vh-g-5 Hol=d] o 7]oll= vheF3t cytokine
Eo] #EHx=lo] 9o}t 1% proinflammatory cytokine?] in-
terleukin-1p= <2 $HQ 7o FoAgoll HFosl= 7
A 23 WA A A L] AT} bkt 2
o] wWis}o]] ol Wae] HXI=w(14) ZHstA SAHEHIE
AAlets Aoz A HauE| s e} (15-18) FE3H Taka-
shima 5~ H. pylorioll 7+%3A]Z] Mongolian gerbil = %of| 4]
$oll 4= Hb-go] 4At=™ interleukin-13 mRNAS] B
o] F7kslaL AT H7} Faste Ads HasliA H
pylori 73l o3l Wrdo] T35 interleukin-1p7F $14HE
v A1) wiMA e HAEA U} 20) H pylori 7H3o] o]
1 91k, 170 5 Tkt QA ekl 4 )
o ek gk 917l skl ATIA F2 AT WEA
o) Aol 2 o] & ZHeleliz AL F& ol F9lon o}
A e AR oA Feha glekel) 7 BlOmar
52 inerleakin1 $4749] R4, 5 Agel el A%
o) 07 2:91] Ao\ H. pylori 7ol 2 gl o
fAe el AFATE BE. o] 52 3939
o) SIRHAS 42099 B4 2FE oo IL-1p9
A $]0llA] 31 base pair 'Bo]Z 32| genotype} IL-1IRN
AL 243 A3} IL-15-31T typedt IL-1RN 2/ 29]
A ARz 9L Zhzk 750y, 2.1 e, gkl 9
A2 242 16w, 299dch. B3 o] 5 Aol whE okl
A =l DNAS A3 A-85 eletrophoretic mobility shift
analysisdt 77} IL-1B-31T allele= lipopolysaccharide & *]
2] A 3¥3}o] DNA binding A %7} 58] Z7}skgict. o|2i3t
ATE upeho & o] 52 IL-1431T typedt IL-1 RN*2/*22]
SRAUEG 2 A% H pylori A0l I IL-158] ko]
ZE5|v] ola] weh 9 ALE7H oA el AL AL
= 7L H i olell ofe] 744 A 247t A A
ko] Sk Y S =Y Aolgte AFARE W
Fakqict.

ofel] ¥ AFtollA= A 4383} 9U3HA} 687 =
Aoz IL-1p% IL-IRN| thA S =Asiglen IL-1B
promoterd] HFSAS FHA o7 dolR 1A IL-1B pro-

3

moter?] reporter systems A|Zrslo] &4 PMA B H. pylori

-

[}

1o,
o

Aol gk BESA & S8k B ol A 4312 A
4 =T 68 A A T F 1S 2ANY
© & IL-1p9} IL-1IRNQ] polymorphisme ZAHg+ Z 3} IL-
15319 4% c/)ce B HETL 33%, AUTATS
35%, CITH = AAE 37%, FA= 41%, TITHS WA=
30%, FA= 24%°]19 k. IL-IRN9] oA F+ F 25
/13 0] 7b4 Wekar 2232 3 HE glden 12 F2
A ATl A=A Ugheh B A AT B4 =T
I 919k A Zhell IL-18%F IL-1IRN A& o] ¢ f-4
g HIER ZAskaL Qlo] 919k Skl Al IL-1B-31T type
I} IL-1IRN*2/%29] 43 o] go] U Zlolgh= 7ol F
S8 Fabe Atelw, AFlS & 3t El-Omer?
AT ZAzfe}l ARAA Hole §9J3k ou| S ZS 5 3%
t}. IL-1IRNE] allele 2+= o1& 714 z7bH o] Asta}t A4
Agtell A W17} FaL IL-1p2] AAbell fofsle Zlew
Huw s 22 A0 A5 Adahe] fAde] Bax
ub Qlon},(19,22-23) £ AFollA 1117 9] 34 5 212 &
AL 3t W AT 71 ¢lodch o= El-Omar®] 1+
Wz & AT e AF 79 Aolgt Y A5
o] Aozt & A% Aol A& I $lo] ¥ v W i
o2 #A&d Hart Ik A B ool IL-1p9
Aol whE IL-1p mRNAS] HAAE 9| Xo| & Fr3}
A AgzA oA 2t AT ol wE IL-1p mRNAS] B &
A 24 Akl et IL-18-31 C/CH> B 25, IL-
18-31 C/THS 2.3, IL-18-31 T/TH S 282 Aol u} &
mRNAS] HHAAE] XolE WA =+ ct IL-1B
mRNAS| 9 A X = IL-1p] b Al sat ofye} of 7}
A T2 cytokineo| Ut THE AITHE, &, ©oll, Alo] 3% &
ofg] 7k AR eQlEe]l ke wXA Hew,
(14,24) ¥ AFollA] 19k gAe] Z2F]of| A IL-1p mRNAE
ZAste ol w2 mRNAS] W&o oS ux]= o] gt
e 259 A wHAlEAl Xsle] IL-1p vhE Aol
g st ARE A Flele AoE 3, o
7HA S1§F A2l A o] Wi e S-Sk St Al
EF MKN45, MKN74, SNU620, SNU638, SNU216, SNU-
601, AGSol| thalo] A IL-1B-310]] th3k SNPE ZAFs}o]
o] & MKN74 (T/T) SNU638 (C/C), AGS (C/T)ell thall Al
chl A 7k mRNACY gk A2k4 £41& A8t A3 1T
9l MKN74%1 797} oh& 3ol vlsll ¢ PMAol tf
gk vhsAol 953 =5

IL-1B promoterd] 7413
T %S Htsl7] 8l KAl
moterol] tHall PMA 2] 8l H. pylori®] 7% Soll wh& &
Aol W32 =481l TATA sequence™ RNAS &4l
+ RNA polymerase”} 738l F-91E IL-1p promoteroll
A& -31 sitedl| A CollA] TEE] Aol et o] & 4%
o] W& luciferase@Al WA EE IL-1p-31TY A$+
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ol

3230]a Co| S 24702 THollA =7 Uskth PMA
A2 ¥ IL-1pF-A 3ol W& promotered 34 A= ¥4
T ]l A oul], C&oll A 11.88H, T ol A 15680 & IL-1
B-31T 5439 promoterZtAd el W 3}-go] IL-13-31CH T}
1.32v] E9kow] H. pylori®] ZFdoll o8k IL-1BF-A & ol

T promoter®4 F74 A3t GA| v|adollA HF 155
o, IL-1p-31CE 18.87vH, IL-1B-31T+ 30619 o
IL-1p-31T-34% promotere] A1l ®Ws}-&o] IL-1p-31C
Heob re2d] =9tk o]+ IL-15-31THA 3 o] IL-1B-31C
B} &, B3] H pylori 7Fodoll ®7bsbA] wh-g3ioh= A
< A HodF3 Jo™ El-Omar o] B3k Y&,
Z IL-1B-31T ol A lipopolysaccharideE x| #3F3}o]
DNA binding & =7} IL-18-31CE ol v]&l| A Z7}3kch=
B39} gx|sl= Artolct wpghA IL-16-31TH QI A
H. pylori 7t%3 Sl &3l IL-1B-31CH Q] A-tE ) o] B
IL-1pe &4 Eulsle] S ZulE AAlste] A 453
-?’]%H AAE doA A BB g o] =& Zolet

E e sl ok s
7 =

IL-1p-312] SNPell w2 promoter#Al & o3t 73},
IL-1p promoter®] %ol wlz} promoter AL Xpo]7}
Rom G promoter A2 2] F-Q 9lof] ule} wh-SAlof 2}
o7 9SS Helshaleh 2 IL1p promoters] $AHo]
IL-1831T F38 A5+ f&oll vl IL-1B mRNA
gl okl o] ‘%‘ﬂ%‘“’] H E‘b“l— PMAY H. pylori 5 2|5-<
3t G-k Al =9kt A H. pylorioll
298 A% LAP3IT $38 Aol ILIpIIC 0]
Aric o B IL-1po] d i & 4 ik wehA
Aol IL-1p9] 7]soll A=

FAF 24E IL-1p9
ol Jgks ujHrhe A4S geld F 9glen, IL-
15-31TQ] 735 H. pylori 7FSdoll o8l IL-pe] Wado] F7}
sto] labEn]7} Ao} HAFo] fukE| o o] 2
so] $1%A4 A9, AdushA, ela A f199] g9l
A2 Agd 5 9rka §3 6H*—1%‘ T Ak IL-1p ¥
IL-RN®| o4& 4399 dl=zT o 682 $1¢ $hAloll

Lol oleld Azt AT
A8 59l Aol & A% el 9& F glol GF
Be dgos 43Y AL Ao o ol 4
S kel ATA 2

= skt
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