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IR I OBEE (J£3T) : We identified that, upon delivery into host gastric epithelial cells, Helicobacter
pylori virulence factor CagA binds to a human oncoprotein SHP-2 phosphatase and PAR1/MARK cell
polarity regulator to perturb their activities, thereby causing cellular dysfunction that lead to malignant
transformation. We also generated transgenic mice that express the H. pylori cagA gene and confirmed
that CagA is the first bacterium-derived oncoprotein. Furthermore, we delineated the relationship
between the structural polymorphism and the degree of oncogenic potential of CagA.

AR ERA
(EHHAL : 1)
[ERESEEN [ 78 2 =

200 54 36, 000, 000 0 36, 000, 000
200 64FH 26, 000, 000 0 26, 000, 000
200 7HHE 26, 000, 000 0 26, 000, 000
200 8 42, 200, 000 0 42, 200, 000
200 9FE 32, 200, 000 0 32, 200, 000
i 162, 400, 000 0 162, 400, 000

MR EF « A ek
Pt o535 F « #1E - B - D A
F—U—F:~"JanygZ—-rvnrl CagAh F7UrAVz=yr7~xUA BN, WENAL

1. WHEBAR S M DT 5 W 7 IR & fRIT 2 T2 o0 18D 5

AWFFEIE, 2 0 0 4 £ TOMNFTERR R % 5
L, ~NJanxyyZ—-t'al (ol
B) —H EREGMRFE BAER 2 ] & i Z 3 ha
WY 7 FIARER O R & Ma R Ak &
BEZ LV THHLEY L7580
Tbhbd, BV Cagh EAANER T 5

7258 ERMIEICEBIT D cagd Bin T D —iH
PEFRBLRIZBEICHEENK T LT\ b, Cagh
FEBLORRRFIRN R FRot I R & at4 2 7
ODOT N TV A 7Y AN Cagh FEEE b
FAMIaRR & BEICHINI N 52 T LT\ 5, Cagh
21 SHP-2 il & EBr 2 O HUER A 72 45+



ZIRINHFLE L, BORAFIESEE DRV T ¥
THE (AA - wE - PE) IC82ET 5
VEHRDOET T8 Cagh L HENADD 72
WRCKREENCERET A e U EBER T 5
PRI Cagh IZKBIEI D, b0 %E
BT 5 cagd BIGFITT TITIEF A TH Y |
cagd BT OWFLENW KB 2 —~DHi
FRIARITBEHITH CTH D, Cagh BEIE T3
WhIT oAV 2= 7~ AFBRICZ RN
ANDA V2 ar BT LT ADIE
Ex o CGRAEICEBEBEFRAMEDO R 7Y
—= T EBMT B,

2. WD HBY
~JanyyZ—-tvnl (Vo) BET
B2 A RIEI S E WS BB 2B 2 R,
72T cagd BISTHMEE 2 U BEIEE LW
FREMEEREZEBE L, HRP AL OB =
DO TR IRBINTWD, cagd BIn T
My Cd 5D Cagh Z o7 Y EHEERND
HHE EREMENICEETEASIND, BN
[ZRA LT Cagh lZ SHP2 F v kA7 7
4 —F LiEA LZOMEEEZDHIET 5 2 &
W& 0 MR o5 - SEBNZ i D HIEN
T IRER L - EET S,

AW CIE, B EREMIENIZIRA L7z CagA
NEET DN 7 F AR ESR O R
IfEAT 2B LT, BORANCEDLEBER N L
WFEE DT LUV TS5 2t 2 A E
T5, IHIZ, Cagh T AV z=w I~
T AEER L, Ea VR Cagh OIEBLE R
LT AERNAT T RAEHK L L TR
M35, —hH., B U Cagh I35 +%H
MIFE L. T DOEEIN Cagh DIED ATEMIC
KM S 5 aREMEDN RIB S NS, £ 2T,
Cagh @ SHP-2 #EEEALIAFIES D o0 %7
EFEMMAEMEE OBIHE A 5T L, BRRH
BEShovm VR % &30 AMERE &R M
AERRICRGEZ T 5 o AT LRGSO FL A
2ED,

3. WOk

() E'r VU B Cagh 2MEM L 928 LR AN
T FIVARE R DN FE A IRAT

E% S BRI B ERL 72 S ONT ) R
KPP Cagh ZFHEHBL S5 R 54 BT 5,
ZDOFAE M, Cagh=SHP-2 HEAIEE 5]
= Tl OB - EE) - b~ DR
SAEHNIENTT D, BRI, MR AL ~D%)
HACHE S Z H T, Cagh HSHINLJE A HI4E 2% 72
5N apoptosis #FHE R MITTHE L3
fzsrd 5, X512 Cagh OFH FRHME A~
DOFERBNG| Z 8 Z T /MBNY 7F s

EREAL OB L E) 2 . DNA chip, DNA
microarray #HWIZBIEFRE T2 7 4 —
VORI NS BT 5, B o7z
F—HZ & LT, Cagh MWER)LE 45 SHP-2
DN DHIBAN S 7 F NMEED T 52 R T 5.
S HIT, AN ALDOBLEI S . Cagh FEH
NE LM S 2 2 B-rshE s LT »
AHLEfE D7 v —2 — X F kI K
FTREEZRMNT D, £, ERGMARRIAEA
YERNZ ] IE T Cagh DEWIENER A 50N 3
5720, HIIEREEEE R E I K IE T Cagh O
T &2 e 5,

(ecagh N TV AT 2= 7~ A% W
H FE D3 ANAR D T

BRMNANZIIT D Cagh O&EEN% in vivo T
AT A7, cagh NIFT LAV z=w I~
7 A ENERRT D, B 72 & ONTHE 4 DS
cag BIn T MR REL Y nE—4% —Th
HBTVFrTaE—L—I2WWLE LM
J e B2 BN HIRF SN D 7 e ARy
7T —2— 0O P LB
Blo=v FEREEL, v~ U ZAZRINTIEAT
B ELNE N AV 2=y v REH
W, Cagh EHIRE, & ATEMMEE X -
HA « MALT U U REOFRIE - EREHE %
R LAV TRNT T 5 v AT L BT 5,
IHIZ, cagd NI VAV 2= IR T AL
fDBIEFRIF~ 7 AL RE L, HDZE
PEFEMN AN IS B Cagh OFENZES, F1-.
cagh N T AT 2= 7= RELFIEN
B W ERNPAERICEMA L, B2
AFIEIZEIT D Cagh DFENAA =L =—F
- BRAT =4 — L L TORE st
T 5,

(3) 7' TR — AFIEIZ L D Caghli & & >
X7 DR FRER fEAT

N 72 & N CRM = & b — 71Tk 5 4
BYURZ W T Z i E %2 B TRk 0 i
T LIV E LN BT R X
W7~ Caghty+ % tandem—affinityfsEl (TAP)
T 5, TAPIC LV @R L 7= Caghfii & & v
X7 "5 % SDS-PAGE & W\ T4y Bfi#2 . 30-KDa
M 5200-KDalZ\N =B X v R T B EETe v
I E AT A AT K2 D7 VNICE
ENDE LRI E Y T IR
0~ k77 7 E &S5 (LC/MS/MS) 1T 9,
BoN=XTF R R T 2 BEY & 5
XY T =B R— R FWTHEAT L, BEIZIRE
L TWASHP-272 & OMZ Csk LA D CaghfiE &
EXEMEES XY ZRIET D, oz
et 22 v N7 E OREA O AL FRE R &
AR A PRI B RR T 208 LT, Al i
PSR AR AR & O BE A 5 40T



WDHHDLWIRBEIND SO EER L, Cagh
& DEALFEN - MR AE AR BAEH 2 0 5
DI B, EHIT, MEMHE{EMDCK | B ffa i 5
Tt SEH S, TEuHA-ES E AR T ik
WCRIFTHEERFTT 5, £7-. siRNAZ A
WG & N 7 BB BLO R EAINHIAY . b
B o f: - AR EAR AAER 2 B 2 5 5228
R 5, 2SO A Y LA RN
i LC. AR HaGE - SEE) - fRikic B
592 Fi#lCaghtt &5 1 % Hillf - [FET 5,
HHCaghfs & % 37 ZRERRE S D W0 IT 5
PRARIF R BRI R B & 5\ I B 6 &+
7o AGSHHEIZ Cagh - 8 B X1, Al D HEFH -
EENCKT A F e U Bk EN
CagAiE PEIZ KT T U (L FEMRAE I CagAT
P G AR a8 - AR A AR T) @
WEOHRERTT 5,

4. BFZEE R

(1) CagA¥BLH bR Z W 7- /@& R
TR YT h—AfEfTEBEL T Er U
SRR F-CagAN F 1 o v U U b IR AR
\CHR BRI NFAT 2 {5 b9 2 Z L &2 /R L
T2 NFATIZE R U D S 9 — DD EE 72 iR
[KAFVacADRER E LTHHHILTEY Vach
ALERIZ K 0 NFAT DB BRI IH S D,
CaghA & VacAZINFATIEMEIZ % LAR I3 5 200 -
BT ZENL EaVENMEET D200
TR IR K F 1% BE O AW IEN: 2 3]
LdoZ &2k, RISk 2 E 0%
EEMEIT D7 40— B3 7l EEAE T
ETDHIEEREBLTND,

(2) Fu U ogfkCaghlz X v iEMAL &
NAHSHP-27R A7 7 X —E DB+ L LT
FAK%Z [F]E L7-, CagAlZSHP-2{K{EAJICFAKD
FF—¥ R AL UNIEH LNV — T BICHFELE
45 2o50F v FkHE (Tyr-575,577) %
By b+ bz licknTFrr o —
IR ZH T 5, ZOREE, Ma-5EE M
FHAAEH 240 9 fla 5 BE 0 A Bk - fltE 7' 1
Y AN S v, iR A R o FE AL
TERMME T 95, Az 5 BEOMRRIK T2 &
0 ARAIEEhME A TUEE L, CagAZSBUMALIZ
A5 ARE DR & £ 5w o LN
Fletz&hb,

(3) B IR Bl v° U BERE OB T MRHT 2 6 |
CagAlZ 51T D SHP-24E A H L D 43 1A
FfER AR T 245D A FOE
B RBAN L THED T END Z E AL
Lot BT, #Caghhy 13~ d SHP-2
A5 RE DR 59 25 . BR K Cagh @ 5 A 1%
EPIYA-CE 7 A > b D%, T V7 BlCaghd
B IXEPIYA-DE 7' A v F OEITIKIET S =

EDRBHLMNE T o T, [RERIZ, & Caghsy1FE
L Csk & OFEATEM L., EPIYA-A 72 5 VT
EPIYA-BE 7' A > hO# EFIRET 2 2 & &R
ST, Cagh-CskfHEAEH OFER. Srcz I
THTF a2 KR CagATE M 1 38055
T 5,

(4) CagA’tME b LEEMIAOT K~ 2 X
VX v a AT HE-cadherin/b-7
TV BERERZE L b= T = O
& BNBAT 2R T 2 & R LT, & Ok
. CagAZE BLAIIE CIRHIIR S AALIC BB 20 4%
F 40 ) WntiZ & a s b s nd Z &
R ENTZ, Caghlc X 0 iEME(L SN D WnthE
HE L T-I2 1, Cdx1 72 EBAE bR R A 70 &
mrbEEN, B r ) FERGEIARET 2 H kL
I Rz DR R AR D 7 a2 B &S
NTWnt sy 7S VOB E PR S Ll FEE,
H LR AR Cagh % FRERIC R BL S ® 5 2
LWLV ERE~—— L TCHBND
MUC2HFEE SN D 2 &R I NT,

(5) CaghANF oV UL IERIFERIC &
FEHfEBIE O - HEFF 2w 58D > - AL
F =1 % F—FPARI/MARK & #5& LEDxF
—PIEMEZIHIT 5 2 ik v, BRI
MRS S (tight junction) 72 B TNC
TE SRS AR 2 iR 3 5 2 & 2B )
12 L7=,CagAlFPARID FF—F R A A IZH
A L, ¥ —EB &2 MilT 5, —J7. PARL
I LCagADCRBEIBIAFIET D1 77 X /D
572 5 (CMELH) ([CRFEAICHERT 5 2
EERHLE, ZoRSIGEmT TR
CagA7e B NZRCKEICagAE TR > TRV .
CagAD AW IETEICE KT OMEL A2 D &
ZDRBEINTZD, invitroTEHETATRY |
W7 U7 BCagh7e & NI ERCK I CagAf] T
PARIFE B IR PEIC K & REWITA E O B
Do T2 AFFLEM I BV Tid 4 D DPARL
isoform  (PARla/MARK3,  PAR1b/MARK2
MAR1c/MARKL, PAR1d/MARK4) 723MFELET 57,
CagAlX Z 4 53X CPDPARL isoformé ft&
LT —BIEHE 425 2 LR L0 E
ol

(6) CagAZETLHMADIZ 33\ T ILHIIE 1T,
RN THORPETRES EEIND Z &
PR ENT2, Z T ECagAK FR 72 PARL % -
—BIEMEIHNIC X 2 0/NE OFSRE AR 253 B
HLTEBY BUNENBIERK SN D #8ER
e LT Yt Ry S 2 FE R C & 7o WS,
Fah p Ye KB A b ORI N T 5 et
RRZEMELE LTabnD Z OiEMEIZCagh
WK DM AAIC EE R E A2 S Z &
DHEER I T,



(7) ERNICTET D CaghDIEMN ATENE A H
ERGET 2720, v U H cagdhit s &8 A
THZ LKV ET T MCaghy XD %
EHPICRRTH N T AV 2=y =D
AEMERR LTny 2D~ ATIHEMN AL /NG
M A E BITIRME DY A DISFEIE U RIS A
HURTEE L TOCaghAEMIEIEN AR T
*)W)Tnﬁﬁﬂéhto —F.Fua ) Ul
SN CaghE By 12 2 H IR T 5
NIV AY 2=y /=0 RZEBWTIL L
B 7 B ONT LI % & ok - I as I B 13X 4
<mw%hﬁ‘@@®%#hﬁﬁ . AT
OFa Y L E J’a’:*ﬁo
RSN EINTE, _0>$7*< V. RN A
b DIBFRIZ Cagh-SHP-28 A KT & 72 & VT
F OFEF & L COSHP-2/Bi il o0 BB M 2 =
THLOTH D,
BT T Cagh NT VAV 2=~
ATz . BRCKBEL Cagh RTI VATV z=w 7
7&1%WWL W NI T DR A RIE &
PR R L7zfb R, IR U7 M Cagh TIRICK
Al Cagh (2T XY FRNIEDAIEMEZ RS
ZEPMMER LAV TH BN E ol T ORE
Bns, WP OTICRBT2ERNADELIED—
WELTEYBRARBENRAELEEAET D HE
TYUTHL Cagh ZRETHE R Y EHOEIEN
R E T,
9) EFEOWIEND, Fix D NEMEELIC
BWTER U E Cagh OEHITH S SHP-2 &
A7 7 Z— 8 OBERIESRZE B O A1
LT EN, BAZ L R7E L LT SHP-2
DEENZE S DEEPED LN TWVWS, i
FTO SHP-2 B R D% < 13/NRIME A A4
mLTEY., EENALTOREIIDARN, &
2T, AR OB RN AL IFIES AT BT
W HUR RS A & Hl T SHP-2 BB A %
RT-PCR-SSCP JEIZ & W MFt L7z, F DR,
JF9 T A v AREMED FFg S AJEFNIZ BT
FHLO SHP-2 BRARH L7z, ZDOERIX
SHP-2 DRAT 7 X —F KA A NDEIER
(Thr-507 to Lys) TV . KEFFEMEICE(
Zord & L IS MEIES ko> SHP-2 28 #(Z
1720 NIH3T3 ZHEMA b3 DRE 02 A L T
7o bb@ﬁf@lﬁ%%ﬂ%ﬂﬁ SHP-2 ™
FEREES IR BB 5 LT B ATBEME S 7R
Wéhto

5. E/RFER
<H%ﬁ§%\ﬁ
TR

oy R ONEHERF 8812

(MERERm S0 (B3 6 17F)

(1) Lamb, A., Yang, X-D., Nicole, Tsang., Y-H., Li, J-D.,

Higashi, H., Hatakeyama, M., Peek, R. M., Blanke, S. R
and Chen, L-F. Helicobacter pylor CagA activates
NFkB by targeting TAK1 for TRAF6-mediated
K63-ubiquitination. EMBO Rep., 10, 1242-1249 (2009)
e
(2) Miura, M., Ohnishi, N., Tanaka, S., Yanagiya, K and
Hatakeyama, M. Differential oncogenic potential of
geographically distinct Helicobacter pylori CagA
1sofor17%1s in mice. Int. J. Cancer, 125, 2497-2504 (2009)
FUL
(3) Lu, H, Murata-Kamiya, N., Saito, Y and
Hatakeyama, M. Role of Partitioning - defective
1/Microtubule ~ affinity-regulating  kinases in the
morphogenetic activity of Helicobacter pylori CagA. J.
Biol. Chem., 284, 23024-23036 (2009) i
(4) Umeda, M., Murata-Kamiya, N., Saito Y., Ohba, Y.,
Takahashi, M and Hatakeyama, M. Helicobacter pylori
CagA causes mitotic impairment and induces
chromosomal instability. J. Biol. Chem., 284, 22166-
22172 (2009) AHih
(5) Ishikawa, S., Ohta, T and Hatakeyama, M. Stability
of Helicobacter pylori CagA oncoprotein in human
gastric epithelial cells. FEBS Letters, 583, 2414-2418
(2009) AT
©6) Hatakeyama, M. Helicobacter pylori and gastric
carcmogenes1s J. Gastroenterol., 44, 239-248 (2009) &
ﬁTIS
(7) Nakayama, M., Hisatsune, J., Yamasaki, E., Isomoto,
H., Kurazono, H., Hatakeyama, M., Azuma, T,
Yamaoka, Y., Yahiro, K., Moss, J and Hirayama, T.
Helicobacter pylori VacA-induced inhibition of GSK3
through the PI3K/Akt signaling pathway. J. Biol. Chem.,
284,1612-1619 (2009) i
(8) Hatakeyama, M. Linking epithelial polarity and
carcinogenesis by multitasking Helicobacter pylori
virulence factor CagA. Oncogene, 27, 7047-7054
(2008) AmchA
(9) Lu, H., Saito, Y., Umeda, M., Murata-Kamiya, N.,
Zhang, H., Higashi, H and Hatakeyama, M. Structural
and functional diversity in the PAR1b/MARK2-binding
region of Helicobacter pylori CagA. Cancer Science, 99,
2004-2011 (2008) Aie A
(10) Nakajima, J., Ishikawa, S., Hamada, J., Yanagihara,
M., Koike, T and Hatakeyama, M. Anti-tumor activity
of ESX1 on cancer cells harboring oncogenic K-ras
mutation. Biochem. Biophys. Res. Commun., 370,
189-194 (2008) AT
(11) Ohnishi, N., Yuasa, H., Tanaka, S., Sawa, H., Miura,
M., Matsui, A., Higashi, H., Musashi, M., Iwabuchi, K.,
Suzuki, M., Yamada, G, Azuma, T and Hatakeyama, M.
Transgenic expression of Helicobacter pylori CagA
induces gastrointestinal and hematopoietic neoplasms in
mouse. Proc. Natl. Acad. Sci. USA, 105,
1003-1008(2008) A7
(12) Hatakeyama, M. SagA of CagA in Helicobacter
pylori pathogenesis. Cur. Opin. Microbiol., 11, 30-37
(2008) #Hefs
(13) Miyamoto, D., Miyamoto, M., Takahashi, A.,
Yomogita, Y., Higashi, H., Kondo, S and Hatakeyama,
M. Isolation of a distinct class of gain-of-function
SHP-2 muntants with oncogenic RAS-like transforming
activity from solid tumors. Oncogene, 27, 3508-3515
(2008) AHih



(14) Kurashima, Y., Murata-Kamiya, N., Kikuchi, K.,
Higashi, H., Azuma, T., Kondo, S and Hatakeyama, M.
Deregulation of b-catenin signal by Helicobacter pylori
CagA requires the CagA - multimerization sequence.
International Journal of Cancer, 122, 823- 831 (2008)
At

(15) B2ILER. H pylori Cagh\Z X D#MaM A AL
DAT=A L, EFOHPIH, 224, 704-710
(2008) ArmelE

(16) Saadat, L., Higashi, H., Obuse, C., Umeda, M.,
Murata-Kamiya, N., Saito, Y., Lu, H., Ohnishi, N.,
Azuma, T., Suzuki, A., Ohno, S and Hatakeyama, M.
Helicobacter pylori CagA targets PAR1 / MARK kinase
to disrupt epithelial cell polarity. Nature, 447, 330-
333(2007) &FHA

(17) Murata-Kamiya, N., Kurashima, Y., Teishikata, Y.,
Yamahashi, Y., Saito, Y., Higashi, H., Aburatani, H.,
Akiyama, T., Peek, R. M., Jr, Azuma, T and
Hatakeyama, M. Helicobacter pylori CagA interacts
with E-cadherin and deregulates the b-catenin signal that
promotes intestinal transdifferentiation in gastric
e%ithelial cells. Oncogene, 26, 4617-4626 (2007) #7t

(18) ELEH]. ~Yany L —-r'rl Cagh ik
% L BOARGARAERRAE & AR AACD T > T 7,
FRA T 27, 172-177 (2007) Al

(19) BILEH]. ~V a sy z—.erl EHRA,

HAH L i-r Mo, 104 635-643 (2007)

(20) Ren, S., Higashi, H., Lu, H., Azuma, T and
Hatakeyama, M. Structural basis and functional
consequence  of  Helicobacter  pylori  CagA
multimerization in Cells. J. Biol. Chem., 28I,
32344-32352 (2006) £

(21) Hatakeyama, M. The role of Helicobacter pylori
CagA in gastric carcinogenesis. Int. J. Hematol.,, 84,
301-308 (2006) A7c

(22) Ueda, H., Ito, M., Eguchi, H., Tanaka, S., Yoshihara,
M., Haruma, K., Hatakeyama, M and Chayama, K.
Development of a novel method to detect Helicobacter
pylori cagA genotype from paraffin - embedded
materials: comparison between patients with duodenal
ulcer and gastric cancer in young Japanese. Digestion,
73, 47-53(2006) ARt

(23) Hatakeyama, M and Brzozowski, T. Pathogenesis
of Helicobacter pylori infection. Helicobacter, 11, Suppl
1:14-20 (2006) &FHiA

(24) Naito, M., Yamazaki, T., Tsutsumi, R., Higashi, H.,
Onoe, K., Yamazaki, S., Azuma, T and Hatakeyama, M.
Influence of EPIYA - repeat polymorphism on the
phosphorylation-  dependent biological activity of
Helicobacter pylori CagA. Gastroenterology, 130,
1181-1190(2006) 2rHt

(25) Hatakeyama, M. Helicobacter pylori CagA — a
bacterial intruder conspiring gastric carcinogenesis. Int. J.
Cancer, 119,1217-1223  (2006) #7¢

(26) Tsutsumi, R., Takahashi, A., Azuma, A., Higashi, H
and Hatakeyama, M. Focal adhesion kinase is a
substrate and downstream effector of SHP-2 complexed
with Helicobacter pylori CagA. Mol. Cell. Biol., 26,
261-276(2006) AHiAT

(27) Hatakeyama, M. and Higashi, H. Helicobacter
pylori CagA — a new paradigm for Dbacterial

carcinogenesis. Cancer Sci., 96, 835-843(2005) st
(28) Nakano, N., Urasawa, K., Takagi, Y., Saito, T.,
Kaneta, S., Ishikawa, S., Higashi, H., Tsutsui, H.,
Hatakeyama, M and Kitabatake, A. Downregulation of
cyclin-dependent kinase inhibitor ; p57(kip2), is
involved in the cell cycle progression of vascular
smooth muscle cells. Biochem. Biophys. Res.
Commun., 338, 1661-1667(2005) 257t

(29) Yanagihara,M., Ishikawa, S., Naito, M., Nakajima,
J., Aburatani, H and Hatakeyama, M. Paired-like
homeoprotein ESXR1 acts as a sequence-specific
transcriptional repressor of the human K-ras gene.
Oncogene, 24, 5878 -5887(2005) Ar7ih

(30) Yokoyama, K., Higashi, H., Ishikawa, S., Fujii, Y.,
Kondo, S., Kato, H., Azuma,T., Wada, A., Hirayama, T.,
Aburatani, H and Hatakeyama, M. Functional
antagonism between Helicobacter pylori CagA and
vacuolating toxin VacA in control of the NFAT signaling
pathway in gastric epithelial cells. Proc. Natl. Acad. Sci.
USA, 102, 9661-9666(2005) #7¢

(31) Higashi, H., Yokoyama, K., Fujii, Y., Ren, S., Yuasa,
H., Saadat, I, Murata-Kamiya, N., Azuma,T and
Hatakeyama, M. EPIYA motif is a membrane-targeting
singnal of Helicobacter pylori virulence factor CagA in
mammalian cells. J. Biol. Chem., 280, 23130-23137
(2005) AeAT

(32) Franco, A. T., Israel, D. A., Washington, M. K.,
Krishna, U., Fox, J. G, Rogers, A. B, Neish, A. S,
Collier-Hyams, L., Perez-Perez, G 1., Hatakeyama, M.,
Whitehead, R., gaus, K., O’brien, D. P., Romero-Gallo, J
and Peek, R. M., Jr. Activation of beta-catenin by
carcinogenic Helicobacter pylori. Proc. Natl. Acad. Sci.
USA, 102, 10646-10651(2005) A

(33) Yamazaki, S., Yamakawa, A., Okuda, T., Ohtani,
M., Suto, H., Ito, Y., Yamazaki, Y., Keida, Y., Higashi, H.,
Hatakeyama, M and Azuma, T. Distinct diversity of
vacA, cagA, and cagE genes of Helicobacter pylori
associated with peptic ulcer in Japan. J. Clin. Microbiol.,
43,3906-3916(2005) At

(34) Yamazaki, S., Kato, S., Matsukura, N., Ohtani, M.,
Ito, Y., Suto, H, Yamazaki, Y., Yamakawa, A.,
Tokudome, S., Higashi, H., Hatakeyama, M and Azuma,
T. Identification of Helicobacter pylori and the cagA
genotype in gastric biopsies using higly sensitive
real-time PCR as a new diagnostic tool. FEMS
Immunol. Med. Microbiol., 44, 261-268(2005) At
=l

(35) BLERL A pylori FEGUT X% BIEM A
Fr, WEEaRl 41, 389-397(2005) Amiik

(36) EILUER. Helicobacter pylori Cagh —SHP-2
MAEMEME ", AARRK, 63, Suppl 11,
48-52(2005) Al

e R—TEERYR) Gl 540

(1) & 1y B BJ, Oncogenic mechanism of
Helicobacter pylori Cagh, WA VS« A
W2 (DGHM), 2010 4= 3 A 30 H, Convention
Center Hanover, Hanover, Germany.

2 B 1 B H|, New Approaches to Cancer
Immunotherapy, HAK23A SRS (JCA-AACR)
2010 4= 2 H 5 H, Hilton Waikoloa Village,
Waikoloa, Hawaii.

(3) BEILEHI] Animal Model of Carcinogenesis,



2" Gyoungnam Regional Cancer Center Symposium,
2009 4 11 A 19 H, Gyeongsang National
University Hospital, Jinju, Krea.

(4) B1LUEH], Gastric cancer — a paradigm of
bacterial carcinogenesis, French— Japanese
Workshop in Life Sciences, 2009 ££9 H 22 H,
CNRS. Campas Gérard-Meégie, Paris, France.

(5) BILUEHI], Does cag cause cancer and if so
how?, UEGW Vienna 2008, 16th United European
gastroenterology Week, 2008 4 10 H 21 H,
Austria Center Vienna, Vienna, Austria.

6) ELEH] The role of SHP2 phosphatase in
H  pylorimediated gastric carcinogenesis,
2008 FASEB Summer Research Conferences, 2008
A7 H 15 H, Snowmass Village, Colorado, USA.
(7) BILUER!, The role of SHP2 phosphatase in
H  pylorimediated gastric carcinogenesis,
IMBA HEAMFE I F— U —X, 2008 4E 6 H
12 H, Vienna Biocenter, Vienna, Austria.

®) BIUERI, Helicobacter pylori and molecular
pathogenesis, AACR Annual meeting 2008, 2008
4 H 14 H, San Diego convention center, San

Diego, USA.
9 B EBHAl, H pylori and gastric
carcinogenesis, The Asia - Africa

International Network Symposium of JSPS Asia
and Africa Science Platform Program and The
Fourth LiverCare Center Symposium, 2008 4E 2
H 20 H, Charoen Thani Hotel, Khon Kaen,
Thailand.

(10) &1L EHI, Microbial-host interactions in
infectious cancer, International Symposium —
Dysregulation of cell Communication in immune
and Neuronal Cells, 2007 411 H 29 H, Otto von
Guericke University, Magdeburg, Germany.

(11) BWLERI, The role of Helicobacter pylori
Cagh 1in gastric carcinogenesis, Seoul
International Digestive Disease Symposium
2007 (SIDDS 2007), 2007 4 11 H 22 H, Seoul
University, Seoul, Korea.

(12) &1L E B, Oncogenic protenital of the
Helicobacter pylori Cagh, Seoul International
Digestive Disease Symposium 2007 (SIDDS 2007),
2007 4£ 11 A 21 H, Seoul University, Seoul,
Korea.

(13) BLEHI, The role of Helicobacter pylori
CagA in gastric carcinogenesis, The 19" FAOBMB
Seoul Conference, 2007 -5 H 29 H, COEX Center
in Seoul, Seoul, Korea.

(149) B1UER, Activation of P-catenin signal
by  Helicobacter pylori Cagh, European
Helicobacter Study group International
Workshop Microbiological Aspects and
Virulence Factors, 2006 4£9 H 9 H, 7 u>yvU
T RKEFEE, Wroclaw, Poland.

(15) E U EHI, Reciprocal regulation of NFAT
transcription factors by the two major
Helicobacter pylori virulence factors, CagA
and VacA, European Helicobacter Study group
International Workshop, 2005 4 10 H 14 H,
Copenhagen, Denmark.

[Iil (EJr A1)

(1) 2LEH]: ib@quc%%ﬁ, A FETF D
ﬁAHﬁE BEF OIS, & 22 =/, 317-342

(2007. 3. 25 FH—RIPEIT)

(2) BLEH] : EHSEHAR ) , Bt - EEo
P (Iéﬂ[ﬁ”@f"% Ver. 3-state of arts. [. {H{k
ﬁ(ﬁp H -85 , 44-47(2006)

(3) BEILEH: ﬁj(u”jﬁ}i/z:\, DIAMNGED A1, FEN
/v@/\%ﬁﬂﬂ‘%k BofE A FEE, B EAEAER,

47-62(2006)
(4) Kok, BILER] : SEAk, (A, il
EREGw D> Z)ééﬁﬁl:%/)~7\ (RAD T

FIUBEN DD ], 35-42(2005)

(PEZEMTPERE)
OttERyt G 31

(DA & b Kras Ba = 5HH]
A - BILER]
HEFIRE - ALHEE R
FEAH : Ry
F5 - B 2006-542246 =
HWREEA R - 1 78E7H1H
ENSROR BN

Q)4 & b Kras =53]
FEE - BILER]
HEFIRE « ALHRE R
FE¥A - [ERRRT
F5 R 11/666520 5

HEEEAR : 1 74£7H 1 H
ENSOR : ES CRE)

(LM & b KAras B 5HHA]
FEE - BILER]

HEFIRE « ALHRE R

TS - [ERRRT

Fem  HFF 2592351 &
HWEEEAR - 1 78E7H1H

EWs ORI ESL (1F4)

(Z oAt
R L=V
http://www. microbiol. m. u—tokyo. ac. jp/

6. Tk

(D AfFgeREE
il SR (HATAKEYAMA MASANORT)
WK « REFPERgerRt - #d%
WeE%ks 40189551

@) WHgEs s
1

(3) R A



