) Korgan Gastric Cancer Assoc
022(1H12-15

O#E MO

QMU0 A Helicobacter pylori S8CIXL ST XL OFgo HUHY

Zotch 3l o|poh 3 L Bb st
AZol s - BEF - ABA - KA - 2712

The Relationship of the Halicobacter pylon
Virulence Factor Gene Subtype in Gastric
Adenocarcinoma

Jong Min Shin, M.D., Sang Young Han, MDD, Dong Joo
Keum, MD., Kwang Jin Kim, MD., Sam Ryong Jee, MDD,
Gi Bong Hong, M.D., Jong Hun Lee, MD., Seok Ryeol
Choi, MD. and Woo Won Shin, M.D.

Department of Internal Medicine, Dong-A University Hos-
pital, Busan, Korea

Purpose: The H pyiori cagA gene, vacd gene and iced
gene are considered to be important wvirurence factors that
have been implicated in the development of gastric ade-
nocarcinoma. It was reported that the presence of 15605
elements may be responsible for rearrangements and lead
to partial or total deletions of the cag pathogenicity island
(PA) and the wirdlence of cag PAl may be changed.
However, different results regarding the asscciation between
these wirulence factors and clinical disease have been
reported from different geographic regions. This study eval-
uated the relationship between H pylor wvirulence factors
such as cagA, vacA, Jced, 156805 and gastic adenocar-
cinoma.

Materials and Methods: H priori isolates were obtained
from 54 infected patients (24 cases of gastric adenocar-
cinoma, 30 cases of confrol). H pylori isolates were identified
by PCR with ureC gene and 165 rRMNA. PCR was performed
o examine cagd, vacA, iceA and 15605 genotypes.
Results: Significant difference was found in the negative
rates of cagA between gastric adenocarcinoma group and
control {82 5% vs. 333% P=0033). MNo significant difference
was found in the prevalence of jced, vacA between gastric
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adenocar cinoma and control. The genotype of cagA+ vacA
s1-m1 JceA? was predominant in H. pylori isolates irre-
spective of the clinical outcome. 15604 in PAl was not found
in gastric adenocarcinoma gruop and control. The positive
rates of 15604 in genome were 33.3% in gastric adenacar-
cinoma group and 38.7% in control (P>005). In gastric
carcinoma, the positive rate of cagAIS605 was lower
than in control (12 5% vs. 400%, P=0025) and the positive
rate of cagA/S605 was higher than in control (542% vs.
233%, P=002).

Conclusion: A pyior wirulence factors had not related sig-
nificantly with gastric adenccarcinoma. Further study is need-
ed to examine the specificity of H pybr strains. {J Korean
Gastric Cancer Assoc 2002;2:12-19)
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198313 Warren™ Marshallo] ] A 2 A 27T §
A Heol " AT wike AFEe Campylobacterst
FAR Alog itz o] @o] 94 HEY 28T 4
doelgty BES AT ©JAE AR HE, &34 A
F HY, AYEFT 5 49 @S FHEE d ARE
715 ZHHRTHD

H pyloric A AA 79 60%7F Zg=e] 2& 3o
2 A=, HgL F4Ea F R dHEy
A 7HeR HEE Yod|=Ad HIME HHI
287 vt gich 2T 2AAE PR A pyleric] Y

o AFe St o] deid ZHolg= 7 sl S
q =AUAE TR H opylerist $19TS] RS 3

Atste Av7h A= U

E4912l Zo]E cagd (cylotoxin associated gene A),
vacd (vacuolating cytotoxin A), iced (induced by contact
with epithelium) #2771 $2& wowA e A
Ao Hig Exrt e o4 HIAE H pylorid]
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pathogenecity island (PADS cagl® cagllAbe]+l single-copy
2 ZA e insertion sequence?] 186052 EAHT-9 A
pylorid] HEATe] AR Qg A7 FHITe A9
Zoth

ol =ARIAY] FAAEH T Hute] HEAe g
o8 A7 Busl AR, Buald weg g 235
BolT 9IThG,6)

B A7s AYBAANM H pylori FALAR] cagd,
vacd, iced 2 156058 F-AAEHE E4ste 4 2404
o fFAAET Aade] gEdE YetRza srsth

%F

112

FoldigaEY &3 el 2000 4L 5E §E7HA
ARz 2A4E FALZ G, Y3 dF
A71EAAE BF oz eatd $hiAE FAE &2 102
Ho] FAHA Y 369, HEFE 66%)5 CLOAAL ATul%¥
A 2 SHILAH NG IAHPCRYE Bt H pylori 7
do] BHE 0% F PCRANAM Aoz 2 54%ES o
Ao 2 sttt §8 B A pyloric] W A7eHS
2 Fa TE, HT UIE olWid H 8A AwA,
NSAID, proion pump A A, A = bihmuh AAE
B2 gate Atk

A AL Aol HaAF AT o] e ST, WA
A Ae A dAFAS AZ 71FES AFAZ AFE F
2% glutaraldehyde 3 =3t on, 2AAH Hals 2 df
Azt 42 A= HAzAE AR oh

A& 8AFHETLIAE HAARSL ARAAM AHT
Z27 A9 & Ui4e (Lo FAF)E(Ballard Medical Prod-
ucts, Draper, Utah, USA)el] ®el A2 sl 244]
b olfell Aokl dze] Y] =@M FFAoR
13 A5E oz Bt

A erdites WAE ZARIA f2 ZAE 20F
ol F Aoz AL A Zobd EATHUA,
W A, Brocella agar ¥lAs] HZFElH Campy pouch
(Becion Dickinson Co., Sparks, Maryland, USA) 2
3°C 71 79 B drskth e e g
& #HFete] JgEA fhEolx FhdEtelA st e4EF
E4 FAALE AdEte 25 FAOIE H pyloriz B
Ath

ZHFLAY NS HAAHPCRIE PBS] HAE 9 4A
ZAg #§3] Mgk 500, 0.5 M EDTA (pH 8.0) 120
2 protease K (20 ng/ml) I$LE EFF $9¢ 23
60°C W2l st FU SEAAM SHHAE o
7A] S AFT o] o] @A A 2000LE ¢
¥ & AL F ALEse A5dE HYth o] 459

o isopropanal EHE B¥ A 42 F, 1870 44L&

o] DNA pelletE #3159t Pellers 70% Met2z A 3F -
WAEANZ F, 33 BoFTHS 100 FHA4 -60°Ce
Hatsieith, B335 A (Pharmacia Biotech, Cambridge, Eng-
land)Z DNA %<& SA st

H pvlori®] EA75 AAE 8149, wreCsl 165 rRNA
o] fAA S Wated 2 PCRE AA S Aoz b
AAE WAL ZE H pylori ZAUA F42E &5

1}y UreC PCR

AM4F Primere= 5-AAGCTTTTAGGGGTGTTAGGGCTTT
38} 5 AAGCTTACTTTCTAAGACTAACGC3 St whg
AL template DNA 1ML, Z primer 20 pmol, 02 mM
dNTP (Takara, Shuzo Co., Shiga, Japan), 10x PCR buffer
2.5IL (Perkin-Elmer, Norwalk, USA, MgCl. BEFH, 25
mM MgCl: 2L 2 Taq polymerase 2 unil (Takara, Japan)E
st F 25LF wEA AT PCRUME2 GeneAmp
PCR system 9600 (Perkin-Flmer Centus Corp., Norwalk, CT,
USA)E AH&315d 2™, 95°Co A 587 pre-denaturation ¥,
95°Cell A 287 denaturation, 55°CeA] 287} annealing,
72°Cell M 287t extension®] ZHOF 35 cycled AAF
T, post-extensions 72°Cel A 5E7F AlgfslsdTh

2} 168 rRNA PCR

AR primer$] @714 D2 P-CTGCAGAGACTAAGC
CCTCC-3'3F 5 -ATTACTGACGCTGATTGTGC-3 Htt. ut
£9L jemplate DNA 1ML, 2t primer 20 pmol, 02 mM
ANTP (Takara, Japan), 10x PCR buffer 2510 (Perkin-
Elmer, USA), Taq polymerase 2 unit (Takara, Japan)S E%
sted £ 25LFE WS A AT GeneAmp PCR system 9600

500bp #

Fig. 1. Eletrophoresis after PCR amplification of H. pylori cagd
and iced using primers. Lane M contains 100 bp DNA
ladder. cagd (F1/B1} (349 bp, lanel), cagd {DOOS/RO0R)
{298 bp, lanel}, icedl (247 bp, lanel);, iceA2 (229 bp,
laned).
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(Perkin-Elmer Centus Carp., USAYS AF&3ta] 94°ColA 3
E7t pre-denaturaion ¥, 95°CellA 2037t denaturation,
60°Cel| A 1527t annealing, 72°C+14 3037t extension®] &
AL Z 30 cyded AT, 72°CM 5ET post-extension
S AldstETh

3} cagd

5 ZF9 primer (Table HE ©) &3l PCRS HAEHY
THFI/BI primers, DOOS/RO0S primers)(Fig. 1). #k3-<&
template DNA 1L, ZF primer 20 pmol, 0.2 mM dNTP, 10
*CR buffer 2.51L (Perkin-Elmer, USA, MgCl, EBE3h,
Taq polymerase 2 unit (Tagara, Japan) 2 25 mM MgClL 2L
5 EFstd & 25 dAIAT w°CA 58T
pre-denaturation 3, 94°Co A 187 denaturation, 55°C+] 4]
IE7t annealing, 72°Cel A 18 3037t extensionsl= cycle
£ 353 wtEalw, 72°Ce M 5E T post-exiensions A 5}
ST

4} vacA

sl, 2, ml, m298] FE& AT primer (Table )T o] &3t
o PCRE AAN3I9GTHFg. 2). 922 templae DNA IiL,
Zb primer 20 pmeol, 0.2 mM oNTP, 10xPCR buffer 2.5|L
(Perkin-Elmer, USA, MgCl: £%H 2 Taq polymerase 2 unit

(Takara, Japan)E EEstH £ 251LZ WA A s, a2
= 94°CeM 38T pre-denaturation F, 94°CHAM 1E7L
denaturaton, 58°CelAM 187} annealing, 72°CelA 187

500bp

Fig. 2. Eletrophoresis after PCR amplification of H. pyleri vacA
gene using primers. Lane M contains 100 bp DNA ladder.
vacA s1 {259 bp, lanel);, vacd ml {570 bp, lane2); vacd
m2 (645 bp, lane3).

Table 1. PCR primers for amplification of cagd, vacA, iceA and 18605

Region ampliied  Primer designation

Primer sequences (57-3")

Amplicon size (bp} Location (5 end)

cagA Fl1 GATAACAGGCAAGCTTTTGAGG 346 19,119
Bl CTGCAAAAGATTGTTITGGCAGA

cagA Doog TAATGCTAAATTAGACAACTTGAGCGA 208 20,179
ROOE TAGAATAATCAACAAACATCACGCCAT

vard sl VALF ATGGAAATACAACAAACACAC 259 797
VALR CTGCTTGAATGCOCCAAAC

vacA s2 YAL-F ATGGAAATACAACAAACACAC 286 284
YAL-R CTGCTTGAATGCGCCAAAC

vacA ml YAG-F CAATCTGTCCAATCAAGCGAG 570 2071
VAG-R GOGTCTAAATAATTCCAAGG

varA m2 VAG-F CAATCTGTCCAATCAAGCGAG 645 639
VAG-R GCGTCTAAATAATTCCAAGG

icedl iceAl-F GTGTTTTTAACCAAAGTATC 247 857
iceAl-R CTATAGCCAGTCTICTTTGCA

iced2 iceA2-F GTTGGGTATATCACAATTTAT 229 or 334
ceA2-R TTGCCCTATTITCTAGTAGGT

IS665 in gencme ISF CTTAACCAAATCAAGCACC 1077 2990
ISR GCTAGATCCAATATGTIGCEC

18665 in PAI CIBf ACATTGAGTAATCGTGCAGS 2071 2071
CIBr ACTCACAAGCTOTCTTAACG
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extension®] £ F 35 ¢ycled WHEAIF) T 72°Ce M 5E
7t post-extensionS A S & E T ml, m2= 94°Cel A 387
pre-denaturation 3§, 94°C= A 187} denaturation, 55°C=] ]
187t annealing, 72°C*1 A 187 extension®] £H&F 35
cycled B AIF) A 72°Ce M 5E T post-extensions A El
ah5dh
5) iceA

icedl, iceA22] W32 A3} PCR system? vacAst F 5}
H, 94°Co1A SETE pre-denaturation ¥, 94°Ce A 1871
denaturation, 34°CM  1E7MiceA2= 54.5°C) annealing,
72°Ce M 1E7Y extension®] ZFHCFE 35 cycled W54
T 72°C M 5ETE postexiensions A8 ETH

6) IS605 in genome and PAI

W52 template DNA 201, 2} primer 20 pmol, 0.2 mM
oNTP, [0xPCR buffer 2.50L (Perkin-Elmer, USA, MgCly
E3%H 2 Taq polymerase 2.5 wnit (Takara, Japan)S E# 3}
o F 25 UREAIAT W2 94°CH A 5ETE pre-
denaturation 3, 94°Co A 18, 51°Cel M 18, 72°Ce A 28
5F 30 cycleS WFFAIF)Z 72°Ce A 287t post-extension
& AldAstET

H pylori®] 4 55 ATilerdAr CLOZAL PCRE
AL F B olabell M Al ASE BYE dHeE B3

Table 2. cagA, vacA and iced status of H. pylort in gastric biopsy
specimen from 54 patients

GA (n=24) Control (=30} Total (n=54}

No. (%) No. (%)  MNo (% P 'I®
cagd (%)
cagA” 9 (375) 20 (66.7) 29 (537} NS
cagA- 15 (62.5) 10 (33.3) 25 (463) 0.033*
vacd (%)
sl~ml 21 (87.5) 25 (83.3) 46 (85.2) NS
s1~m2 3 (1250  5(167) 8 (148 NS
iced (%)
iceAT” iceAZ 16 (66.7) 24 (80.0) 40 (74.1) NS
iceAT iceA2” 0 (0} 2 (6.7) 2 (37} NS
iceAl” iced2” 6 (250} 3 (100) 9 (167} NS
iceAl iceAY 2 (83 133 3 (5.6 NS
IS605 In genome
18605 8 (33.3) 11 (367) 19 (352) NS
18605 16 (667} 19 (63.3) 35 (648) NS
ISA0F in PAI
18605* 0 (0.0} 00 000 NS
18605 0 (0.0} 000 000 NS

GA, gastric adenocarcinema; *P<0.05, compared GA vs. control

sI5ith A4 BE4L EA L£ZEH 2] SPSS for win-
dows (ver 10.0.0, SPSS Inc., Chicago, IL, USAYE ©]-&5}%]
o, A3 L Pearson Chi-square test®} Fisher’s exact testS
AHEBts e, Pake] 005 YRl SAF feade] dle
Ao Z Fefsidth

1) cagA®| EE

A cagd A9 AS= 2990 od fHUAA 9
(375%), HE2ZAAM 20866.7%) 22 HHUANMHE cagd
=4¢1 A7t B 2 ThP=0.033)(Table 2).

2) vacA2| LE D OFH BN

vacd F m o}F 2 HAGYTFNAM ml 21%87.5%), m2 3
BH(125%)°15 1, &AM ml 25%(83.3%), m2 5%
(167%)2 2t 272 FAF Fo42 AUTHP=0913). s o}
e A der s1Fo)RT, 232 A A gLtk sl-
ml&o] YaFo] 20 87.5%), HEZEAA 25% (83.3%)
SF MR EF fHoIAE, of¥d ©E A LEAY
HEAL ¢ A THP=0.668)(Table 2).

3) iced®| LT} OFF EY

iceAS iceAl” ficeAZ A0 (74.1%), iceAl ficeA2” 2%8(3.7%),
iceAl /iceA2” 9B (16.7%), iceAl /icedZ 3B (5.6%)°1%1 3, 9
HAZANM icedl/iceAZ 16B(66.7%), icedl’/ iceA2” 6%
(25.0%), iceAlficeAZ 29(8.3%), NEZTAXM icedl ficeAZ

Table 3. Relationship between combinations of cagd, vacA and
iced genotypes and clirical ocutcome

GA Control Total

n=24) n=30)} {n=54) p value

No. (%) Ne. (%) No. (%)
cagA® slml iceAl 6 (250 13 (43.3) 19 (352) NS
cagA® slml iced2 0 (00) 267 237 NS
cagA® slml all+ 1¢42) 142 237 NS
cagA™ slml all- 2¢3) 1@2 3(56 NS
cagA slm2 icedl 0 (00} 3 (100} 3 (56 NS
cagA™ s1m2 ali+ 00 00 0008 NS
cagA sl-ml icedl 9 (37.5) 7 (233} 16 (296) NS
cagA slml icedA2 0 (00) 0 (0.0 0 ©0) NS
cagA sl-ml all 1(42) 00 1(19 NS
cagA sl-ml ail- 2¢83) 133 3(56 NS
cagA slm2 icedl  1¢42)  1(33) 237 NS
cagA” sl-m2 alf- 283 1(33 3(56 NS

GA, gastric adenocarcinoma.
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Table 4. Distribution of cagd and IS665 containing strains of A
pylori in gastric adenccarcinema and control

GA (n=24) Control (n=30) Total (n=54) __

No. (%) No. (%) No. (% PVl
cag+IS+ 6 250) 8 (267) 14 (259) NS
cag+IS- 3 (125) 12 (400) 15 (27.8)  0.025*
cag-{1S+ 2 8.3) 3 (10.0) 593 NS
cagIS- 13 (54.2) 7@33) 20 (370)  0020*

GA = gastric adenocarcinoma; *P-<0.05, compared GA vs. control.

245 (80.0%), iceAlficeA2” 2B (67%), icedl siced2” 33
(10.0%), iceAl/iceAZ 1B(B3%F 7+ 2708 F34 L g
T P=0.267), icedl ficeA27t 7PE EF #3o]2iTtHTable
2).

4y A= PAIOA 186052 &

Genome Z 18605 4%l A= 198 (352%), =A<
AT 35H64.8%)01 0T, HAALAA 8F(3B.3%), W&
FAA 1IHGB6TRE FAA T84 ATP=0.799),
PAL Z 18605 EE FolA 4] AtHTable 2).

A
A

k

o o
e

b

HI

5) cagA, vacA, iceA TED} Zgh ot

el
r

cagd, vacA 5018, m-o}d, jeed B4l 23 §HAH
ZHE ot Ao 1 EF olH L cagd” vacd si-ml
icedl1 02 AA 54% ZF 9EE52%LFE FAEGoH,
HAGFEANM= cagd vacd sl-ml iced?o] 71 ETF &
FoF 9FB7I%eI 0T YE2E SA4 F94L g%
THP=0.161){Table 3).

A

HI

6) cagA®} IS605 =&t AE gt =

0| oA

e

e T -
AaGZAME HeFed b8 cagd’ 18605 A5
SlL™(125% vs. 40.0%, P=0.025) cagA/IS605 7457} 4

M BFTHE42% vs. 23.3%, P=0.02)(Table 4).

i

2

H. pyloric 1983 Warren™ Marshall(1)] £ s
ol AF HAHAT AE] B #Hie AR B
WET Qo () H pyloric 1AL HAET A7) A
Aot BAEFAAHE S WEAT ZEE ZE AMAS
obd YR AdA AP Fdatn ZEE L
A o] wARTh SAT, o ez ohF A
& Yed=AE AR LA ZU wobA HIH A
pylori 72 $H HHL 9 02 Q94 ERY] o

A2l 91E THEEE W ReotAlx Yth olEld thA
o gle2= G 3718 5 tsAel AXHT 9
Thig) AA, H pyloriz] Aoed B4 Jeol(mFe
Hel <12h, B4, oo A AN £F e F= Z
T4 AAe)(&FFH IAh, A, H pylori ZFY A4 7
A5 Hilmodulation)X 7= o] #osts 747 Bz e
18] Ael@AF <12h7t AMET YEd, 24 T
T2 He] <la F HEHY HA S F = wease, flagella 59
o, ol ZE TFAM FHIAW W, 42 7
FolMw AHH= FRUAZ T cagd, vacAd B iced T
oA YUTh379)

cagA FFAAE 120 1A 140 kDad] TEAF] gz
& HAEIH H. pylori TFY] 9F 60%A AT EAlstn B
E oed o EAsAE FETh(01]) cagds HEH
of T4L4FWNEE o et oA cagd’t FAY A
pyloriol] 2T 198 A cagd”t 249 B pyloric] 4T
A9 vlF HeEzAgdgoz dTAEAR] o 4%
T interleukin-8 (IL-8)7 22 cytokine 917 o Beo] ¢
Adtiy RuH(12) SAUAZAML cagd®] 8] F
LAET ot TV cagd-dsogenic mutation®l] 2]3|MZ
IL-8 27t B8R ¥= Ao Hel IL-8 =4 A3
Al Sgg 51A @ AT BOTh(13) cagdd] FEE
o WM Euated watd 2w AGH 540t
AL e wEbd g2 RolF Helw glth w]are] A
BEl® 4 pylorid] 50~60%71 cagd SFAlo)H BTk A%
GZg fEls HoF RuET rhid) EF 0EO
F o|OF YERISS LR F AFAAM A pylorio]
AEE 22 T 49 FAFAA cagd FAHEC] Bt =
Oy Bvabgth(ls) vrde] Matsukura F(16)2 cagd %
o] 4G 4%, HALHY 0%, AHY 2% 2w
HALAA 77%2 Aot glitke B2 E stx itk ¢
ke AS= 97 B #8400 dux 5y
ot i RE2 Bads Fo4o] glRirhas2) £ 4
FTAME cagd FEU H pyloriV}t S TE FHF AL
2 Uehg=dl o]= #de] BAld= o5 HEglAt 94
53 A8t #§733 <apt fesies Aoz AR"Eoh

Leunk $(22)% Cover $(23H2 H pylorid] ¥k A7
oA Hela MEF, CHO MESF F o3 AEF FX
55 fadts BES Bty F#EE AZE4E 5
¥ 2 BAbEFe] oF 87 kDao]gty dH5ith 199213 Coverst
Blaser(24)7} tox+ TFEREY FEH AEZL FA
AFsted, o] dillg FEdE AR HA vacd
AR EA ATt cagd FAANE 2l ZE A
pylori TF7F vacd FAAE HAsls ALE HuEHST
Ath.25) stAR HA K pylori 52 o 50~60% T
R 3 AR =4 (vacuolating cytoloxin)s A4 st TF
goxHygo] AT 26,27 ©)8F Zo) vacd FHA HF

el
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27 243 MESLecd ) AAY BHE
Aol7t Exfet= Ale] A= ol B3] BHAA
BRo FHAY YR L Aold 79 F gg
< AAFEE BRart Ath28) vacd FAAE Az ER
(signal sequence)el] e B &3 99¢] sregiony FIHE
(middle regionys] | FE= mregiond WEST 4loH,
(29) s-region®|= s1 2 529 WP FAAHe] 21oH 514
735 sla, slb, slc2] 3717 ol" o], mregion®] 73 ml 2
m22] JHPFAAH] LA UTR30) In vitro AFEH A
o FEFAZTEL FEA i 2 Bt B AFEIUH
A2 HF in vivo AEZ=4 B diFMs = o]
Bout HITH in vive EHEG) € HEH U
< )&% 71EAS in vive <A AFHE)H HetE AE
=4-9] in vivo T8 dAMT FAHHCFE Busiw gl
t}. Gnotobiotic pigletl] tox+#. pylori T5 5 H=dle £
A A Ee] FEHIT SRS #EH Bt 9
th(33) JA in vive MEZHA BE ARE 7PALR
87 kDa &9 i EHEH TgoF Hrkg 27, 7]
Z2] in viro M ES4 TEEF FAR e A S
S BRIy, HEY 3 AyAde ULz §
Al i vive (BHEE W) 2 in viredl| M AZ=L
2] AHRAAE BAT 27 FF [LE Hysty
ATh(32)

TRE T 5 E vacd YA EL 85~100%019 AL
M HEFH A7t gilew oEAE FHsIEOH,
(18,33,34) 717 3 ol d 2 Sle-mlo]Sith B AF-M®
25 Helicobacter pylori TF7}F vacd 37 9FA4l5x
7HE EF o2 slmleliler 232 g3t FF
vacA® T HIH/E FHEE

22 AT B pylorizt AT AT BP0
Ao o3 AEE Y o] dEdHTE Ml =
A 2P SAE AR Z4UAS] dce FAATE HEH
HA 434 AEdEn #¥e] vty RuEHRoH,
restriction endonuclease®} #A13r FZEE 7HAtz Foh
iceA AR T icedl D iced2] WY FHAH] EA%
o] A Th(35) £ dAyels HI BExd o 4+
ZI6,18,36)3 Zo] cagd HE F= vacd L iced UIHF
AT QA Ateldf] ARA4E BUE ¢ gtk

#H pyori®] pathogenecity island(PATYE 40 kb2 =Z7|Z
TF F4E Fdete FHE FAAHA IF cagddl A
T A= ®o) 99t cag PAI= non-Helicobacter source
oM FfE AL o] Bt EAste Afds o B
2 240] JlE FALFE FAHM, AA F RELFE i
=, upstream cagll region i 14718 FHAE Zx
213, downsiream?$] caglel= 16718 FHAE ZsIx
ATH(37) Censini F(18)2 T H pyloriE cagPAl “ENs}
18605 Wt typel strain® typell strain® F F3lEd)|

cag PAL W8] F34 =37 whebgd o3 ZE" MA
o HEAd H3E Y071, cag PAU} §l= A=
Hi o =4S BTy ST cag PAIY] cagl™
cagll A1o]*l| single-copy® F7 5= insertion sequence$]
186052 EAF5F FAMEH B AFdxs 25 &%
o, FHAe o2 2218603 in genome)oll M= 4 e
A 8%H(33.3%), WEZAME 11%(36.7%)°] 2AF ot
EAH #oAdL ¢AthP=0799). cagdst 18605 ZE3}
A B8 E BT BH cagdISG AF d&F 1)
3 F3HA ERTHP=0.020). cagd FA] AFIE B
Aol Fob A R-HTH dFo] Bo] BATTT YA g
=, B A7NME cagd/ISQ] Aol Hge] el &
Aste Aoz A vst=dl, o= cagdst 18605 4]
= UE #4844 L 5 a9 9@ gAUA o] #oy
HoF YZHETh

o

il

4 =

2 dAydrs A48T B pylori SAUAY cagd,
vacd, iceAste] #HEAL gt T3 waed FHAEY
2 jced HHFAAG ] 2 YOG FT
#AT gk 18605= type 11 strain (cagd /IS605)2 &
A Ao gath Ay A= [ &Q0E9]
B Ao ARG FF F=U] 2EH 75 5
ol g+ e W B A¥7F "ot AgdEnh
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