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T B oo § e PR 4R '“;;"]‘R:}Iia ]+ CagA H_~ + £ 120~145 kD i3-v

A fwre h CagA € L A mie N GEREL R CTRRL 1Y o @ Bk 1© CagA ¥ £ SHP-2
BEEiE1 MAPK 3 L @iE 1T o cagA AT R P > B RE T F 5 RE TR

Bk G R E T BT RE o AR X H2 CagA(PR-CagA) sk

~=

Fligk e B PIBRLR T TR 2 S o Bt CagA (it A B we @A FE R 4
¢ o LAY F P ATEE ) CagA 4rie g & B lwfe A 4] 0 AP BERR T o
PR sEds F) 7 M E 42 CagA ¥ » A 55 B e ¢ o id & B e A 0l SO0 4 o
F AP § de LY 2 BIAB %t £ e s & eh )k o IR T a R U
Bjic B 42 CagA i » Blwwe v > 0 SE X 8 2 BER e 4o 0 7 0 ORI FIRRAR
i CagA ehgf4r o 5 7 18— H4F3F T ae P Ul s F 7 B8 CagA B B we in
35 A LR CagA $iuimiz k= & F Bel-2 ¥2 BelxL @ 58 % BT T e
U35 ds 7 o $ 4B P Bcl-2 &2 Bel-xL 2 R E > @ & cagA f&lﬂi"]‘f Atk
Bcl-2 12 2 Bel-xL £ I E BT 7 § 403 FAe & > Fpt A% e P LT3 7 CagA @
P BB e filmie = AT nE R o B FAPIE CagA L7 € BEB cell ¢
Bel-6 o Ui T8 de AR 4R 7 € #rd] Bel-6 v AR w2 A2 cagA 3 )
5"J‘$ Fth= P32 & {8 0 Bel-6 £ E hdrd A3 P &F o I * real-time PCR #]&
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E AR IR s F Ak > @ Bel-6 ¢ mRNA £ TR § X IlFrd)
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Abstract
Helicobacter pylori is a Gram-negative bacteria. Infection with Helicobacter pylori
leads to chronic gastrits, peptic ulcer disease, adenocarcinoma and gastric MALT
Ilymphoma. CagA, a virulent factor of Helicobacter pylori, is an 120~145 kD bacteria
protein. CagA could be translocated into the host cell via type IV secretion system.
Within host cells, CagA is phosphorylated by protein kinase, and the phospho-CagA
could bind to SHP-2, and to activate intracellular MAPK kinase signaling pathway. In
cagA transgenic mice, gastric cancer and adenocarcinomas, as well as hematological
malignancies were observed to develop in the CagA transgenic mice, but not in
transgenic mice expressing phosphorylation-resistant CagA, suggesting that
phosphorylation of CagA plays an important role in transformation of B cell. To study
the mechanism of Helicobacter pylori CagA in B cell transformation, we proposed
that Helicobacter pylori CagA could directly translocated into B cell, and increase the
potential of B cell transformation. First, we found that H. pylori translocates CagA
directly into B cell and undergoes phosphoralytion in H. pylori and BJAB cell
co-culture system in a dose- and time-dependent manner. To further examine whether
H. pylori CagA could promote B cell survival via CagA, we investigate the effect of
CagA on antiapoptotic molecules Bcl-2 and Bcl-xL. We demonstrated that H. pylori
induced higher Bcl-2 and Bcl-Xy, expression, not in cagA knock-out H. pylori strain in
human B cell lines, indicating H. pylori CagA may increase B cell survival. Next we
investigated the effects of CagA on expression of Bcl-6. We found that H. pylori could
repress Bcl-6 expression, but not in cagA knock-out H. pylori strain. Expression of
Bcl-2 and Bcel-xL mRNA is up-regulated while expression of Bcl-6 mRNA is
inhibited in wild type but not in cagA knock-out H. pylori strain in real-time PCR
analysis. To further investigate the role of SHP-2 in the regulation of Bcl-2 Bcl-xL

and Bcl-6 expression, we used SHP-2 inhibitor NSC-87877 to inhibit SHP-2 activity
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and SHP-2 siRNA to knockdown SHP-2 expression. Our results demonstrated the
effects on Bcl-2, Bel-xL and Bcl-6 is not affected by knocking down SHP-2. To
further confirm whether CagA may directly regulate Bcl-2, Bel-xL and Bcl-6, we
transfected WT-CagA or PR-CagA into B cell. The expression of Bcl-2 and Bcl-xL are
induced in B cell transfected with either WT-CagA or PR-CagA, indicating that the
expression of Bcl-2 and Bcl-xL are phospho-CagA independent. In order to examine
whether H. pylori promote B cell survival, we treated B cell with etoposide after
co-culture with H. pylori. The results showed that the survival of B cell after
co-cultured with cagA knock-out strain was significantly decreased; in contrast, B cell
transfected with WT-CagA or PR-CagA showed increased survival rate compare to
vector control, suggesting CagA can promote B cell survival. Thus anti-apoptotic
molecules induced by CagA might play an important role in transformation of B cell,

and in the development of MALT lymphoma.
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5 44 4% ) % 4 Barry Marshall 2 2 Robin Warren #& 1983 & #7434 % o

3 do %R F(H. pylori) s %7 F Bt E AR E £ 24 ok 0 WS

0.5-1 Hcsk » &4 2-6 BHLL » i § s PP Ul eds B2 4 6 it 4 H A 78
£ 517 Mb> 57 1500 BAF o A 2 & A ERAE > 5 F REFRE
R4t 23 e 0 5 BP IR EE A Sk 0 52 R BT d Ul

GREE PYAEE 1 E NN S R PN F
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AN

AR IMORZARBARRIE A LI RE L o AT SR R

ARG} L bt N X AT AR IR 0 1 B R

D
2

- le o (Marshall and Warren, 1984) » # %’%’ d HLL s E L L meandog o 8
g AF e BA e R G 50%h A v i SRR o AR F T A
P2 a7 g 4% ﬁ‘f TR ANF R oG LEREH T4
HURp 3R AEWOAR BB T ok T B (Kusters, et al., 2006) © i {75 &+ 3 &
BH &P FE Y L TR - S oAy o sUR R H e
B 7 1B c4p B 12 (Blaser, et al., 1987; Blaser, et al., 2002; Crowe, 2005) -
Bhsls 3 ARCAR MM T Sk % (gastric MALT lymphoma) s = 22
daFPAREdE OB o BT R ARMCAPBOM T BROE T Bam A R MY T 4
AR AP ATRE B 2 I A ATRA s L B IR E AP 2 R T AR
ER AR RFF T R A DY BTN T E R B 22
(Wotherspoon, et al., 1993) » &7 § s F* 48 % 4% F)fe 5 L5040 BE o E.*%\;}* = s
) 5 Z M T o TR L R 0 8 AP R BRI A

AL B> 7 12 cagPAI (cytotoxin associated gene pathogenicity island)Zk %]

‘&\\

v

A A AU B4 cagPAl Rtk € 12 cagPAL Rt F a o

# L F J&(Kusters, et al. 2006) ° cagPAI A& Flie ¢ “14 g Fv = %z 3



AR N A ;]gkéfiﬁ, CagA ¥ 11 ,%gé MR A A kS A e
#z ¢ (Odenbreit et al., 2000) » @ § du [* ¥ 52 % 7+ ;Sﬁf d gtk sid-cagPAIl ¢ % IR
ik Fl2. - --CagA i » 5 A %% ¥ id & %% 25 i 2o % (humming bird) o ¥ &
B4 cagA™ % as Pl {at 354 3 ¥ K E o Lo % % (Shey, et al,
1999) » & B4 B & % ZRMCAR B T 2 80 2 % (Wang, etal., 2000) o 34512 ¢
SRR BB cagA”  dv LR F AT ATAR M T BT L

XA FAFHFERZ A S o

2. CagA
CagA Z % o P 15 ds Aend 4 F]F 2 - > 5 1990 & & i # /ﬁ‘ff}?’i&&
FHHoTER o 2 A3 £ 9% 120~145 kDa (Covacci et al., 1993; Cover et al,,

1990; Crabtree et al., 1991; Tummuru et al., 1993) 7 ~ )I?Je’eﬁ I CagA # 11 %ﬁfﬁ fm

FAE e A48k Sk-H iE o~ 5 3 w¥e ¢ (Odenbreit et al., 2000) > @ 3% > 7 A ko

¥

"z ¢ chCagA ¥ 1! %’ﬁ d & Czd Glu-Pro-lle-Tyr-Ala 5 B %= £k & #7 %2 = e EPIYA
motif % & ** 7§ 1w w2 5 ¢ (Higashi et al., 2005) » ¥ ¥ CagA 7 EPIYA
motif € A% 7 2 fw¥e p ¢ Src kinase 2 &_C-Abl kinase *7#4f& i (Selbach et al.,
2002; Stein et al., 2002; Tammer et al., 2007) - & » 5 } & e p 7 CagA g %ﬁ‘é
PAR1 £ Grb2 % #2 %8 MAPK kinase » BL3f + & ‘m%e 2 B e i > 3 2 % 'm¥e 2
= # & (humming bird)#7%] i (Amieva et al., 2003; Mimuro et al., 2002; Saadat et
al., 2007) - 3 = 1}?&%;* Rpkfe it e CagA i b A ¢85 SHP-2 % &
(Higashi et al., 2002b) » ® CagA gk it 2% ¢ B 82 & SHP-2 % & # 1 %
H & wre e i (Higashi et al., 2002a; Naito et al., 2006)° 3 < l]%ﬂ * bR 43R
CagA * BCL-1 im# ¢ % BH ¢ #r4] B moe chd £ ¥ ¢ 4] p53 ek # (il
B w2 7 ¢ & {7 n*e &~ (Umehara et al., 2003) > ¢ ¢t 4 3 ¢/}§J&%§ g 4 CagA
Bl fwfe ¢ ¥ o grpEES ¢ ERK1/2 0 @ & i s ERK1/2 7 023 & I w52 k= &
+ Bad & (FREEL © @ AR A f2(Zhu et al,, 2007) 0 & 7 B fm?z FE S 4em § €
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A F T Ry e 4 0hd F % s I CagATEn Y Ao UL T 1Y MAPK-API
efs f2 5142 § 1 Cyclin D1 > 84¢ 5 F A %2 ¥ 12 j%_GI1 phase i& » S phase @
4o fm¥e e £ i K& (Chang et al., 2006) » % 7+ CagA “,f IV U FER e i T
L R S g,fﬁd HWAviwizcnd £ B EFRw% 5 RF OB EA S Kl
'gooom 3 BFpE 2 cagA Esfﬂﬁfﬁ_&l@f‘lﬂﬂf TEF R M d H;j{:ﬁﬁua v o IR 3
fe sk s - LGl B L W OUELET G BT p A 2 0 Lp Ak
CagA it ¥ 2INEFERFRE A ZEFREKN - BT P L w7 o
FAERGH 42 p 83 GHE ST K3 B2 B s = f(Ohnishi
et al., 2008) > &7 CagA i# » 7 1 WP & (THREL 1 {30 a7 = 289 8 7

IR T o

3. SHP-2

SHP-2 5 1990 # 4 d S BMEpFEFFm > HE 5 2 & SH2
domain- 1 & PTP domain ™ 2 C #§e15 Bk i = % (Ahmad et al., 1993; Feng et
al., 1993; Freeman et al., 1992; Vogel et al., 1993) » 4 7 *F & §]jcpF € i$ = SH2
domain % & 3t 5 Fifs12 0 PDGF 2 _Grb2 » # (8 SHP-2 chd mipaps e+ =
(Holgado-Madruga et al., 1996; Kazlauskas et al., 1993) - @ SHP-2 13 Fifk = /5
M i &% 3 H N = SH2 domain £2 PTP domain % & > F]* % SH2 domain
BH s X EE P ¢3¢~ PTPdomain /&2 F = (Hof et al., 1998; Pluskey et al.,
1995) o SHP-2 & % e &R ¢ & o1 #2353 e MAPK &% » i &3 o i3 e o2
£z a e £ pl3rdl(Quetal., 1999) - SHP-2 £ 7 WARY ¢ B e 4 £ 0o
€ B Fwre 2 B chig 3 2 e 044 #¢ (Inagaki et al, 2000; Manes et al.,
1999) - 3 = [}%%ﬁ A HgL 0 PTPNII(* #g < SHP-2 Z %)) ¢ 2 = Noonan

syndrome(Tartaglia and Gelb, 2005; Tartaglia et al., 2001)+ ¢ B8 5 A X ¥ 3

@
P

l
‘:’\'”-ﬂ—)ﬁ? Q)*Jc’;éiﬁus LliaF’“iﬁl*ﬁf;l;]CagA u—erHP-zj—_‘;g N T
= SHP-2 & 44 1 = (Higashi et al., 2002) > @ CagA ¢ fﬁ’cj SHP-2 11 2 = #:¢h

3



Grb2 kB3 MAPK Kkinase » B3k F £ fm?e 2 FFciig > I 7 & 'mPe 35034 §
(humming bird) 73] f& (Amieva et al., 2003; Mimuro et al., 2002; Saadat et al.,
2007) o @ cagA A FIEEEF IR € F F K > § R 9 L IRA 42 B e
TR AL ol E LM CagA B B 2IVEFBRE 0 P CagA h o mik
FREp v+ @2 2 SHP-2 B & » etk cnglpl it @t 2 12 CagA AFIEA KT A
WA EF LR AT RS EHFRAT K T RUE Bk

= J%(Ohnishi et al., 2008) > &7 SHP-2 ¥ iy 58 A g 07 = 4] ¢

4. Bcl-2 ~ Bel-xL and Bcl-6

Bel-2 7 b 1990 # A Hp g 3 2 ¥4 & 3R Bel-2 i B¢ Ty

BFRF LR Ra Pirete nlme A 4 £ T AR f & e 4 A
2EET| L AL Té;‘éf;«;frsm%ﬁzmé kg 0 ¥4 I Pro-B H T dmie
e = % & % (Hockenbery et al., 1990) » i& @ % 3 Bel-2 ¥ 12 L 47 m P2 &=

i¢ {7 (Hockenbery et al., 1990; Nunez et al., 1989)> @ » 3 =< Lf%%}* Al * THC ~ 17
i ARSCAR Mo T EL%‘«/H‘ = }%ﬁp‘ g %ﬁ*%’?"?? g IR F] Bel-2 chg-v FIUEL 0 45
Bel-2 ¥ ip %27 & B ¥z i A B 42 ¢ (Isaacson et al., 1991) - m Bel-xL 5 Bcl-2
family - i »§ = jedf % Bel-2 12 2 BelxL 7 0L 874 § #7ig & chim % 0§ =

Bgor Bel-xL » & 5 [R¥rin®e 5 = ¢t 5 (Shimizu et al., 1995) - 7 < []%’2;5 i
do LTS FR A S A mre pF o g 8 ERK ehid it kG Bel-2 0 E A1
Fr4] & % MAPK # 0 ERK1/2 % t4r4] > P| Bel-2 3% 3 9 4 (Choi et al.,
2003) 5 gt S BT da AR NE FR 0T Rop A ALY T LB RITIR R P
Bel-xL» @ 4 ¢ = fwfz @A) cnF 2 ¢ > 2~ % w2 3% 'w? &~ (Hanahan and
Weinberg, 2000) » &7 5 44 F* 4% 7 H}ﬁd #EE F e Bcl-2 1% BelxL #

FWE A SR o Bel-6 3 ¢ 7 Zinc-finger i g4 FlF o Vil 4
B AR e T K2 2 ¢ (Yeetal, 1993) 0 4 4 v}?c:}ﬁ 2 Bel-6 ¢ 3 & #
3. 7 Germinal center 17 B m#z @ (Cattoretti et al., 1995) » @m Bcl-6 f € 7
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LF o~ v & 4 2 (Dentetal, 1997)  # 5 T § 3 ¥ s A S

CD69 14 % 'm*z ¥ §J £ Cyclin D2(Shaffer et al., 2000) » + § 4 %45 ) Bel-6 ¥ 14

i

B RS LS Adimie k= A 5 BelxL dygads + b a drd] Bel-xL ch4 3 (Tang et

)

al., 2002) » & 71 Bcl-6 ¥ it %2 & B W @i T pind ST o
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'71;5 Loehg F el ﬂf;\;pb;[;g B e PR SR AR % (Eck, et al. 1997) 0 @
TR s IR A Bt T AU i%,?u@@4¢
§ARMAR BB T ol T B = 2 ) 4 (Wotherspoon, et al., 1993) » Bion § du iR

g F e s AR B T R T B0 S g A M o A b ocagA A T

7a BN o I CagA € flwie PLBERL 1Y 3 ¥ 22 SHP-2 phosphotase 5% & » @ i&
A P BE 0 G 8 RS T OB S S FRENG - OB By

B k= 2t & a3 CagA B i+ 28 RER B AR > Rl
AFEERT §F Rwe ¥ o8 BT &Y % 2 4 (Ohnishi, et al,
2008) < &7 § s 4% g% (] CagA «wifid i 22 SHP-2 g & 22 5 AE504p M o

il

e

HE T B G - LRI o RA T AR A EE T M E 58 CagA
kig & B infe A1 A F A o Flpt A PG A PR EE FaC B 4R CagA #
» Blmrzd o PEB iz g b o AP AT TRk rA HLend da AR RdE R A R
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%

T REB e I S AT LR A o



L i

L F 2%
Jo e tfr Ffd

A XF B etk BJAB M2 L-428 33 % 7§ 10 %*s2 i jj(fetal bovine
serum, FBS)RPMI £ % ;% ® » 1 42 #HER 5 37C 2 F B ZE 5 5% % o
LSt F ek FRHM-0)3 & &7 F 10% 5 5 & 93 #5 4% (agar plate)
B g B 370 RE 2 % o 2 i e IR FAGE e L 2T
83 20ml 7 3 10 %%~ i F <0 Brucella broth ¢ » 33 % 15 - {5 &2 BJAB 'm

HEN FoE X

ot

Goat anti-mosue IgG Cell signaling, Danvers, MA
Goat anti-rabbit IgG Cell signaling, Danvers, MA
Rabbit anti-Bcl-xLL Cell signaling, Danvers, MA
Rabbit anti-Bcl-2 Cell signaling, Danvers, MA
Rabbit anti-Bcl-6 Santa Cruz, Santa Cruz, CA
Rabbit anti-SHP-2 Santa Cruz, Santa Cruz, CA
Mouse anti-CagA Santa Cruz, Santa Cruz, CA
Mouse anti-phospho-tyrosine Santa Cruz, Santa Cruz, CA
Mouse anti-actin Chemicon, Temecula, CA
BARAE TR

RPMI1640 complete medium

RPMI1640 culture medium containing 10% FBS

LB medium

2.5 % Miller’s LB broth dissolved in ddH,O, autoclaved

7



Brucella broth

2.8 % Brucella broth powder dissolved in ddH,0, autoclaved, and then add 10%
FBS

BHI based blood agar plate

Autoclaved 5.2 % BHI agar, 10 % sheep blood, 6 pg/ml Vancomycin and 2 pg/ml
Amphotericin B

1x PBS

100 mM Na,HPO,, 18 mM KH,POy, 0.8 % NaCl, 0.02 % KCI, pH=7.4

4 x SDS sample buffer (Western blotting)

200 mM Tris-HCI (pH=6.8), 200mM DTT, 0.4 % Bromophenol blue, 40 % Glycerol,
8 %SDS

10 x Running buffer (Western blotting)

192 mM Glycine, 25 mM Tris-HCI, 1 % SDS, pH=8.3

10 x transfer buffer (Western blotting)

195 mM Glycine, 240 mM Tris-HCl, 1.185 % SDS, pH=8.4. Dilute before use
with ddH>O and add 20 % Methanol

10 x wash buffer (Western blotting)

100mM Tris-Hcel (pH=7.4), 9 % NaCl, 2 % Tween-20

Lysis buffer

1 % Triton-X, 50 mM Tris-HCI, 5 mM EDTA

A £ 2o

Acetic acid Merck, Darmstadt, Germany

Agarose BMA, Rockland, ME

Ammonium persulfate (APS) Fluka Biochemica, Buchs, Switzerland




Ampbhotericin B

Sigma-Aldrich, St. Louis, Mo

Ampicillin

Sigma-Aldrich, St. Louis, Mo

Acrylamide

USB, Cleveland, OH

B-mercaptoenthanol (2-ME)

Sigma-Aldrich, St. Louis, Mo

Bovine serum albumin (BSA)

Sigma-Aldrich, St. Louis, Mo

Brain Heart Infusion agar (BHI agar)

Becton Dickinson, Sparks, MD

Brucella broth

Becton Dickinson, Sparks, MD

Dimethyl sulfoxide

Merck, Darmstadt, Germany

Disodium hydrogenphosphate (Na,POy)

Merck, Darmstadt, Germany

Dulbecco’s phosphate-buffered saline

(DPBS) concentrate x 10

Biological Industries, Kibbutz Beit

Haemek, Israel

Fatal bovine serum (FBS)

Biological Industries, Kibbutz Beit

Haemek, Israel

Glycerol Pharmacia Biotech, Uppsala, Sweden
Glycine USB, Cleveland, OH

HEPES Sigma-Aldrich, St. Louis, Mo
Kanamycin Sigma-Aldrich, St. Louis, Mo

Magnesium chloride (MgCl,)

J.T.Backer, phillipsburg, NJ

Methanol

Merck, Darmstadt, Germany

Miller’s LB broth

Becton Dickinson, Sparks, MD

N,N-Bis-(2-hydroxyethyl)-2-aminoethan

Esulfonic acid (BES)

Sigma-Aldrich, St. Louis, Mo

N,N,N,N-tetramethylene Diamine

(TEMED)

Merck, Darmstadt, Germany

Potassium chloride (KCI)

Merck, Darmstadt, Germany




Potassium dihydrogenphosphate

(KH2POy)

Merck, Darmstadt, Germany

Sheep Blood

Becton Dickinson, San Diego, CA

Sodium bicarbonate (NaHCO3)

USB, Cleveland, OH

Sodium chloride (NaCl)

USB, Cleveland, OH

Sodium dodecyl sulfate (SDS)

USB, Cleveland, OH

Sodium phosphate, dibasic (Na,HPO,)

Merck, Darmstadt, Germany

Sodium phosphate, monobasic

Merck, Darmstadt, Germany

(Na,HPOy,)

Tris-base USB, Cleveland, OH
Triton-X USB, Cleveland, OH

Trypan blue Sigma-Aldrich, St. Louis, Mo
Tween-20 Sigma-Aldrich, St. Louis, Mo
Vancomycin Sigma-Aldrich, St. Louis, Mo
R %A H

0.22 M filter

Millipore, Bedford, MA

1.7 ml eppendorf

Axygen, Union City, CA

2 ml eppendorf

Axygen, Union City, CA

3 cm dish

Corning, Corning, NY

5 ml pipette

Caster, Corning, NY

6 cm dish Corning, Corning, NY
10 cm dish Corning, Corning, NY
10 ml pipette Caster, Corning, NY
15 ml tube Caster, Corning, NY
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25 ml pipette

Caster, Corning, NY

50 ml tube

Caster, Corning, NY

FACSan staining tube

Becton Dickinson, San Diego, CA

PVDF transfer membrane

Perkinelmer, Boston, MA

RERE

BH-230 water bath

YHI DER Instruments Co Ltd, Taiwan

CellQuest Ver. 1.1.2 software

Becton Dickinson, San Diego, CA

Centrifuge RC5C

Sorvall, Newtown, CT

CO, incubator

Froma, Marietta, OH

ELISA reader

Labsystem multiscan, Finland

Firstek B205 Water Bath

Firstek Scientific, Taipei, Taiwan

Flow cytometry

Becton Dickinson, San Diego, CA

Kubota 2010 centrifuge

Kubota, Tokyo, Japan

Lamina flow hood

Dwyer, Michigan, IN

Microscopes

Olympus, Center Valley, PA

Neon™ Transfection System MPKS5000

Invitrogen, Taiwan

OSP-135 power supply

OWL, Portsmouth, NH

Power PAC300p

Bio-Rad laboratories, Hercules, CA

Protein gel electrophoresis

OWL, Portsmouth, NH

Vortex-2-Genie

Scientific Industries, Bohemia, NY
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2. Rk
& 3 s %e 3B~ % (Isolation of cell extracts)

#-2x10° 1 BJAB fm% &5 an Pl FE kx5 1 10 %t i f
(fetal bovine serum, FBS) RPMI 32 % /& ¥ o & W3 24 2 6 /] pF » #-fmie bk

T w1300 f i B 3 A 4B ee Yo e B o & % 1 #5417 500 11 DPBS

[l
Sy

T e 1 et e e o AR R 2 (8 e 80l S
ReATRLImTe o TR Imre 15 0 Hth ok 4°C 14000 g 30 A 4TS 0 B R R

e -80C® & * o

@ * & BL;x (Western blotting)

JI* SDS BT AR AR R R M FRp R F ARSI SHEFE N
7kt o 41% SDS-PAGE T A~ #td—v § - i 4 F > PVDF % ¢ o #-gi i (& en
PVDF %2 Methanol % -k B 2 2 {83 > 7 F 5%% g 2 4w gt 5% BSA 7 TBST
SR 30454 A RFHRY e 2 F - Bkl @ 45115 % BSA 7 TBST
K iihed ﬁ?—% R v tyrosine — &3 0 5 %P g 2 4 ﬁ%—% e CagA — kg ~
SHP-2 - ‘&4<48 ~ Bcl-6 — &3k ~ Bel-2 — %388 ~ actin — &34 ~ Bel-xL -
Bk 1) pF o JI* TBST ¥ fiFi 3= & 10 240 2 (54 0 5%
g & AR s pARE R L) R 0 0 fI TBST # i 35 0 # =

10 & 48 > 2 {44 » ECL 324 1% Xk 5 fpp 3080 o

RNA X332 %R & pvid & & & (Real-time PCR)

#- TRIzol(Invitrogen)+r » 'm? ¢ » € 3T F w23t 0T 5 24518 mie s
Frit > 2 54 » chloroform2 3 3 A48 @ 39 F %4 > 3t 4°C 7 12 12,000 #&
#RYS 15 A48 #7 F RNA ot KRB J1 3 B 3t ggi ands § 0 4o 2 48

A nR P ER o 2 2 3R 30 44818 0 3t 4°C T 0 12,000 & i A gEes 10
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Add 0 BT E P e RNA 1 5% FpE i 0 dee 2 18 14 ddHRO w R 0 2k
-80°C*® # * o #-F P~ eh RNA * SuperScript III reverse Trasncriptase kit (In
vitrogen)# = cDNA ° -1 pl cDNA ## 10 & > P~ 4 pl ### 2 59 cDNA 7]
P #% mRNA & R o wpE R & e 4f & k@ * iCycler PCR (BioRAD) > PCR
F A iRk B4cT™ ¢ 1x PCR % 7% ~ 200 uM dNTP ~ 1x SYBR Green I (I
nvitrogen) ~ 3 mM MgCl, ™ % 1 U Taq polymerase (Invitrogen) » 484 5 2
O uloPCR it 3 248 95C % > 40 =x %% 30 45 95°C ~ 30 # 60C ~ 30
# 72°C ~ 10 45 83°C o I * actin ¥ P & mRNA & i€ 7 i o Primer :
Bcl-2 ¢ TTCTTTGAGTTCGGTGGGGTC (Forward), TGCATATTTGTTTGGGG
CAGG (Reverse). Bcl-xL : ATCAATGGCAACCCATCCTG (Forward), TTGTC
TACGCTTTCCACGCA (Reverse). Bcl-6 : GCAACATCTACTCGCCCAAG (F
orward), CTTCTTCTTTGCTGGCTTTGT (Reverse). Actin : AGGGAAATCGT

GCGTGAC (Forward), GCTCGTTGCCAATAGTGATG (Reverse) °

i% 2 (Transfection)

SiRNA # % © #-BJAB s’z jc {2 > 72 1200 a5~ 48043 1 ik
* DPBS £ #7/% /% » B~ 4 x 10° % BJAB 0% 3 1.7 ml 3.< § ¢ » 12 5000 # 4
2 A48 0 #8523 1 FiR 0 * solution kit (Digital Bio)p 1R buffer 24 pl -] <
7 im % - SHP-2 siRNA (Dharmacon) 10 nmole * 250 pl =2 DEPC -k i3 f# > B~ 2ul
e r i RAFR YRS > B FE S 4481 > f1* microporator (invitrogen)
R 1350V ~ 7 HPER 40 ms 0 #-siRNA i » fmfz p > 3224 [ pFrl & 48 /)
Prfc fh dmte > 381§ AP URESE FHM-6 & 32 & o

TR R ¢ #1428 Sz e B (5 0 12 1200 #4544 #4 1 iR
* DPBS & #7185 > 5~ 8x 100 1 L-428 fm*¢ 3 1.7 ml 3 # # > 12 5000 #% 4
2 A48 0 $£3 1fik 0 * solution kit (Digital Bio)p 1R buffer 96 pl -] <
Fhmig o de r 12 g FAE DNA - 22 ¥ *+ 27 10 ~ 4815 > {|* electroporation
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TR 1350V ~ THEPEF 40 ms o #F 8 DNA # » e o> 30 24 ) e B im

o Jr F S RS FARE .

Léﬁ. CagA B i = ¥ R % F 1 (Mutagenesis)

#-75 4 A EGFP-CagA ¥ T A # I CagA A 7|7 - £ 3 3 i EPIYA
motif ¥ © i TR 1Y > & B E % 899 BiRAR e Tyr ~ % 918 B P&k fk e Tyr
A % 972 By FL 0 Tyr o 41 % QuikChange Site-Directed Mutagenesis Kit #-
WT-EGFP-CagA F 488 (Fifik it =} chR % (stratagene) e

Mutagenesis PCR * &% ik & 4™ 150 ng #¥ 4 3] 54 > 1 x reaction
buffer » 125 ng i # X % primer > 125ng * = % % primer > 1 1 dNTP mix > 12
% 1 p1PfuTurbo DNA polymerase (2.5 U/ u 1) > (484 50ul - PCR i i © 30 /48 95
T%MH 16 T 30 F) 95C ~ 1 248 55C ~8 ~ 45 68°C » Bis B3k} 2
Adboder 1 ol Dpn 1 *L1EF (10 U/u )t 5 gz g @ > 037 CTie 11
) P o FE L XL1-Blue 2% i fm%e B 30k o de 2 10pl (hF Rz A3k
e @ o B4R G o

fo A4 A] (transformation) @ 3 B 3k b 30 4480 2 18§ T 42°C &% 1 A&
4 B fSBEAN kY 24048 % 0 F B o 4c > 1 ml LB medium > ** 37°C % # ¢
225-250rpm T £ % 30 A 48> 11 6000 HE iR A 5 A4 % G254 30 ug

kanamycin (9 LB 2 fq 5 b 0 3% 16 /) FFL S RLE G A FIE 2 S o

% 6 ¥ Rl (MTS assay)
#-2 x 10" BJAB im*z 22 4% F HM-6 (MOI=100) + 33 4 12 /) pFo2 1

&4 w2 100 M Etoposide » *% 12~16 /| BF2_ 15 4v > 20 ul MTS » 3c § »+ 37

0

@)

B A4 4 ) pFiEfl* ELISA reader i plid & 490 nm g & 0 ¥ 55 F
PLR At 4o5E 20 o J1 % electroporation #-H#8 DNA % » L-428 fm®z b > 3t 24
| PE T e s 2 18 %A %2 100 ¢ M Etoposide 3t 12~16 ] FF2Z_ {8 4 » 20
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pl MTS » 3 ¥ 3t 37°C 32 % 45 > 4 /] Fig f|* ELISA reader © [/ £ 490 nm

.

(PR P N T + =
22 BCREIC LT ST PR IVAN LI A JE SR

B3 A
B ST LR ERRE L, 5 mu L B e i 17 Student’s

test {72 47 » § pvalue /| 0.05 (p<O.05)F32 X5 wlicif G HF LR -
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L E
1. 5 da P if 345 ’%ﬁ? E ## CagA # » L B moe k¥

B b A e gt ¢ AL CagATen s IR AR 4 6 7 RF i
F A543 ’iij’{ff&,: (Blaser et al., 1995) - @ % cagA # F|#& 78 & f €4 %5
”?’fﬁ'«” 2o o W - T He ] Hbe FUFIRG Blwie kT el o
Bgor CagA & 3 i@ B w2 73] = Jf lo¥s chs 4 (Ohnishi et al., 2008) o % 7 jBl3#&
PP FEE R G ) B4R CagA ¥ AKTB e ¥ o 5 B e
e o S PR S AR M T R 4 B ) A M TR
B e LTS gE F Bk HM-6 &2 X 58 B ‘m¥2 & BJAB £ k32 & o d *t CagA
€ #& 75 2 JnPe b 59 Sre kinase £ _C-Abl kinase #7#:fik i (Selbach et al., 2002;
Stein et al., 2002; Tammer et al., 2007)> F]#* ¥ 5 Bif (b 7 CagA & & § s P HR 3
1 FFER - CagA i » A 3 B lwie P o AP ] * 3 MOI=25, 50, 100 eif i T »
3 de RS E R HM-6 22 A 51 B % A BJAB £ 32 % 5[ pFo &5 /]
FEeps B bz T T ok 0 12 2 & MOI=100 eig 2 77 -5 s PP U5 4% B R
th HM-6 22 A 5 B/t BJAB = 2 & » A B3 1/} BF 3/ BN ZE 5 B
P R BRSOk o 1% & 2 & BEE OPIERRL 1 CagA 12 2 CagA ik
Too AR AHAL 1 CagA € WEF § e PR OB Y 4o A onen 4o (Bl - (A))
PR R e T L R FIEER T CagA BB 4 (F- (B) ) A
CagA i » A 4 B fw¥e ¥ £ & 112 PFRiREHE o d 3% CagA 7 ."1%%“@ s

]
5w A Ak Sl iE O~ 15 4 e ¢ (Odenbreit et al., 2000) > F]pt @ i T AR

)

CagA F&g 233 » Plim®e P (S0 % 2 e ghph it > AP f1* HM-6/\cagA 1 3
#-HM-6/\cagE (% = %4 i % 5u¥ B4 ATPase # i © f F 15 CagA | % 4
fmre nd & R F))end de LRSS F2 BIAB e R e & 5 B A5 o PR
PR EE-mre r BT ok > 1 G 2 B EEE p) Y BRRL 1Y CagA M 3 CagA ik

oo AP FIL AT 4 4 HM-6 22 BIAB iz X e 2 4 5 /] fFenie w] ™ 12 8 p] 5
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Hifih i CagA % 7L > e HM-6/\cagA 11 2 HM-6/\cagE & u| B f % B3

Erid

3
BEpL v CagA ot gl » & 1 #-5 w A4 Gk BB 2 18 0 T PRI R
i #-CagA # » Bz ¥ » F] i LR T CagA dwhps i (Bl- (C)) > &7 3

4P LA FAER T 45 ¥ CagA i 1 B A B e ¢

2. % PR SE ;‘ﬁ‘d CagA 3142 B ‘w2 4 ik % & ¢ Bcl-2 2
Bcel-xLL

3% )%%i‘ B CagA™ &G da U7 g % AT &5 P Lwmre e RE €
Bcl-2(Choi et al., 2003) > gt #bs F = 1;’%%1}"51?5& ERMB w2 ™ Ryt § &R
Z_# 7 Bcl-2 (Ashton-Key et al., 1995) » &5 4 F® 47 % 4% F R % mf}ia A¥eRE . B
.7 #.B 9 Bcl-xL A 2 (Nardone et al., 2004; Yang et al., 2004) o F]g* 5 7 jp[3#
CagA %_% EZ%%‘E} P8 Fwe k= &~ F Bel-2 13 BelxL @ 3258 B fwie p e
o A4l BJAB e 2285 4 3] iy PR S 4E 7 HM-6 &% cagA 7L 717 “,% 3
PIgses FTHM-6 £ 32 % 2 4 12 6| PEfSfcEimie > @ % 7 2 LR
Bel-2 2 BelxL &3 B o uthi e « APER AL b2 % 6 [ FF2 15 » T4
A5 a5 g% ;) HM-6 7 31424k § e7Bcl-2 2 Bel-xL ih& & @ fcagA &
_"*‘]§"J"ﬁ% §odefP Uk F) HM-6 2% Bel-2 2 BelxL AR 27 P A (Bl =
(A))e 2 TR THRDITER > FHREFZEAH > BEULIERLA T > FR
&*k%%6+ﬁi%’ﬁc%Aﬁﬂﬁ%ﬁﬁwﬁﬁ%%iyﬁ$B@%w
Af B Bel-2 2 Bel-xL 233t 3 LA (BZ(B))oF ® /*Jc:}ﬁ 41 Bel-2 & B fm
' P B A FE R B 73 $(Shen et al., 2004) > F]pt 34 - BJAB fn e £ § s
PRods 7] HM-6 & cagA A F1PIF 5 de P 3% FHM-6 & i3 % 24 112 6
JPES B mre o % TRIzol 3P~ RNA » % Trps R & fFad 48 F & R Bel-2
2% Bel-xXLmRNA £ 38 > 7 (BRI & 2 /| 1L % 4 ] B cps B 8k Bel-2 14 %

Bel-xXLmRNA 23R8 & 2 e w T gL R > d 6] PFRFF LI 4 4] o v
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Bcl-2 12 2 Bel-xL mRNA # JL & 4p #23% cagA 2 717 “fTT Ftreslg BizF i 4
B P E G R ARZ) o Bor CagATend du PR ids 51424 F 0 Bel-2 113

Bel-xL 80t 4518 & it 7 12

7 ods PR A 4R E—‘]T—" }%E’ CagA #r#| B =% Bcl-6 ¢h% 1

FYRRAHER Bel-6 7§ AR B KELR T AEAM AT BRHT R
(Omonishi et al., 1998)> * » 5 4F %45 41 Bel-6 ¥ 11 B 42% & & Bel-xL e+
4 ki) Bel-xL ¢4 3(Tang et al., 2002) > o+ ¢+ & 5 = )I?%%;F I Bcl-6 € Frdli =
3 e CDO9 12 %2 Cyclin D2 3 @ Frdipk ¥ Ik i i (Shaffer et al., 2000) - %
T )3 CagA 2% € B8 B i p 41Bcl-6 A [ 4 BIAB lme 2255 4 4] § ds o
L4 7] HM-6 & cagA 7 %17 ’f PPl R A HM-6 £ R % 24112 6
| PERS T B dmre o 1 & 2 R BRI ELZ Bel-6 chi LE o ¥ U I BJAB ¥
282 A5 e & e S F PR 4 € R 7 Bel-6 '8 40 @ cagA & FII%
% PR 4E B HM-6 2w e Bel-6 P& 8 % 2 =c (Bl z (A)) » 5 0 fEsnd %
TR FHREFZ AL BENLERAT  FREERPREA 6P
is 0 21 cagA 7P "f AR A R I 4 Al Frd] B fn%e Bel-6 & A1
LEFeE®B) )7 ° Jtdp &1 Bel-6 AR AR Y MAPK s A i 5
(Moriyama et al., 1997) » #% i #-BJAB fnz £ § ds ® 87 %2 4% 7] HM-6 2 cagA 7k
FIPI% e 1 FHMG £ g % 224 12 6] {5 fc ki o * TRIzol
FP-RNA - JI1* TR & s 46 & & R Bcl-6 mRNA 230 > 7 MR A 2
JPELE 4 pEPE P B Bel-6 mMRNA 218 4 2 v uBF X @ LR > @ A
6 /| B BR9F 2 4] %] Bel-6 mRNA % 8 4R #0% cagA 24 FIP1' Fibh o ul

M T ARG RARI) - T CagATehi PR AT AR
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4.SHP-2 %% P 3 %45 5 CagA # 47 Bel-2, Bel-xL 14 2 Bel-6 £

£ d

7 )gle«fﬁ dy P AR 5 4% 7] CagA shgiifik it 27 SHP-2 e & &2 5§ AL%040 B
T BT B enA) s 5 — M 5 (Ohnishi, et al., 2008) > & 3 ~ )E%:}% 41 SHP-2
¥ 12 7% - MAPK kinase 34 4, @ ¥ % /& (Frearson and Alexander, 1998; Maroun et
al., 2000) - @ Kf 7 Bel-6 ¥ 12 %‘ﬂ? d 7% 1* MAPK % it {7 3 #(Moriyama et al.,
1997) > gt ¢t 5 3% %:}F, 21 Bel-2 g 37 4k ERK eradvr ) 3] #1712 %7(Choi et al.,
2003) » % 5+ CagA # s %38 SHP-2 3 7 Bel-2 ~ Bel-xL 12 2 Bcel-6 o F]pt 3% i 4|
* )& NSC-87877 #r#| SHP-2 B 1 » & ® i jp] Bel-2 ~ Bel-xL 72 2 Bcl-6
EF4MEF 2 o ¥ UF R F NSC-87877 ik B ¢ndf v » Bel-6 2 I E g2
B4 A5 ARk FHM-6 & i £ 185 A w2 Il & (B (A))
CagA 2 47 Bcl-6 ¥ it %3518 SHP-2 kit {7 o# m g% SHP-2 £.7 & 2 4 Bel-2
% BelxL > # 5 A %23 § 44l Bel2 122 Bel-xL 45 § A 2 3]
Fods PR ds FHM-6 35 @ = B (Bl (A) ) %55 Bel-2 4 2 Bel-xL i 47
7 %6 SHP-2- 54 0 §]# siRNA % #r4] SHP-2 % (B = (B) )’ % Bcl-2~
Bel-xL 12 2 Bel-6 % A F § % Pl B4 o 24 7 % SHP-2 siRNA i# » BJAB ‘wm*¢
pooF1XEBKR-BIAB et BT ok TR PR FE R A S
F% & % EEhiE ] B2~ Bel-xL 2 % Bel-6 R« & P EREHLE F Fril
SHP-2 % 3% > Bcl-2 12 2 Bel-xL % IR & 2207 4 4] § oo PP 47 3 4% f;f] HM-6 %

BAis¥m3 + 2 > @ Bel-6 Bl X € 4k3rd|(Bl > (C)) > %+ Bel-2, Bel-6 12 %

J

Bel-xL i # 5% 3] SHP-2 3 37 -

5.CagA # 4% B w2 ¥ 31424 3 7 Bcl-2 2 Bcel-xLL
& #”f? dy AR S 4% Fend @ F] S o Tt 3 - CagA B R £ R A SR
B e tr? > L% CagA H b3 &7 A7 € 5 B % £ 3 Bcl-2 ~ Bel-xL o ¢
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hg o }?k;}ﬁ CagA egips i 42 & ¢ B # i (Higashi et al., 2002a; Naito et
al.,2006) > ® % CagA gt =3 RLDAFIEARY > 3 €5 Koz d &
@ B #* &+ = 2 4 (Ohnishi, et al., 2008) » &5 77 CagA swhfis i 22 3 ¥30 1
A E G R AR T AP e PR BER R0 2 SRRl 1 At
=+ CagA» =% 5 #-CagA + 3 B €44 1 4 ‘w2 i (FEEL 1«7 EPIYA motif ¥
# = EPIAA(B]- (A)) > ## H# = % phosphorylation-resistance CagA (PR-CagA)
BIEEEEL > PEBREEL A B e th? » B4 A HEFILR T
VLB TLAE S 2 4] CagA 2 & PR-CagA *t L428 im% ¥ > 487 14 ff jp] ¥ CagA
i gho a7 G AT 3 CagA T ERZEIIBHEL - CagA(Bl- (B)) »
A AR LT 4 A 2 pL v @R 2 CagA ¢ ¥ 3 ¥ Bel-2 12 2 Bel-xLo B 1 CagA
Hips A B TV 8% i dfifuime 5= A F Bel-2 2 BelxL

Bo A Bel2 113 Bel-xL e #2017 i 4f CagA i (B]= (C)) o

6. § oo IR 4R F—‘] CagA ¥ ML B w2 {7m% A

32 }I?%’s;ﬁ I Bcl-2 12 2 Bel-xL # 17 fE #5742 3¢ i %2 5+ = (Hockenbery et al.,
1990; Shimizu et al., 1995) » F]g- 24 F ] #* A 35 B fn%e 22 5 ol P 47 4% & I 33
% 2_1% » 4 » EBtoposide i 7 1 m¥s i& {7 apoptosis £ §]* MTS assay BL% 7 i
e F AN o FOUF R BT A AT APl ] HM-6 £ B3 A chle
P kme i3 5 K e ~ etoposide 2o {8 BT A B R R gl w L2 o Aa
b9 cagA A FIPIR T e B B HM-6 £ 33 & chml ¢ dmse 7 iR
E(FEAA))Br D235 HF e FHM-6 7 iR A 5 B e i@ B2 ¢
T k= om AL ™4 A CagA M % FRph i mt X tE CagA 3| B fmve 214>
4% Etoposide EJL#E 4 (4 h B fm¥e » % % F I B 'w¥e ik £ 4 7 4 4] CagA
2 AL 1 A2 2 CagA F ¥ {4 B mie i3 w5 0 Biom CagA H b5 &0 B

e ? wF RE B Wi B Tk > ¥ B we % I| CagA hifki A
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i 47 %+ CagA chgips it (B~ (B))

BEiw

1§ de PPl ds A7 M E % CagA & » B %

g

BT @RS R S T LSy 8 SR AR

o

Xz Hpoy

T\4

R R AR ML o TR SRR F IR ot F RS

dy PR SE B R 0 VMR 2 /r}ﬁ‘. AEVAR R T ;Ht % (Wotherspoon, et

=

meaoaiﬁﬁéﬂm§%%@ﬁM#W$$MW%m%${%ﬁﬁyﬂ
Twekitd e CD40 EC Bliwfe » &7 $7f|jkc2. T2 & Bl a5 4
VAR BE b T E.%‘«,# = J(Du and Isaccson, 2002)° @ cagA zk ¥4 78 & “,/Tt g4
FIE- ’JJTL-‘/'%U oo w3 R Ry FUFIRG Bl kT el o i
7§ e HE FehE 4 F]3 CagA £ F # B fwre d& 3] S g ez chic 4 (Ohnishi et
al., 2008)> @ E #7 Vﬁf’r’?ﬁ‘w dy PP AR5 4% 7 E 42 CagA i » B ¥ @ (Linet
a., 2010) > BFom § o PP AR5 4E it = § AENAR B M T F_j%‘uJHt T B A {iyﬁﬂ il
2~ CagA 3| Blwre? > iEm 5 4 & Bwe A S Fmie o @ B RmER 7
Fe %14 ﬁ_?)?cm;; BOARTCAR M T MR T R R AR AT o

d >+ CagA v J'lﬂ"%d s w Al ) S 3% 0 3 e ¢ (Odenbreit
et al., 2000) » F]pt 20 i % -5 de PR R FE A SE B e & s Ak
FIRG UL FJHM-6 7 11 #-CagA E 45 » Bwre @ » ki1 ¥ - f83
d FOUR R B A F ARAOAR BE OB T OB T BT A e o APGRE T A i
P FT 5 CagA Bl p B Rwep o F AR R 1F B KB

% ]‘:’\'P@'mﬁf"

2. % PR Fi5iE CagA BB wiefilme = A+
FoeoprE MCagAT e AP URCER FT R Y L AL e IR RS
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Bcl-2(Choi et al., 2003) » ¢ *h» 3 = }}%%ﬁ‘ﬁui ERMBBwm i~ -‘I,%*‘f;"ig - T
& 7Bcl-2 (Ashton-Key et al., 1995) » &5 s " LT % 4% F & % i A e BT

#.B 7Bcl-xL A& # (Nardone et al., 2004; Yang et al., 2004) o @ f& 3% 7% e % 3 37

EBinie 2 IF 4 A0y e LR A E B3 & (5 0 Bel-204 2 Bel-xLARE ¥ F

s 2 % 4 - WT-CagA 4 > Bl e 3 CagA ¥ s 23 B @ T ¥ 34
H i3 £ 9Bcl-212 32 Bel-xL > @ #PR-CagA 4 > Blwm% pF » » ¥ BLZF|Bcl-212
% Bel-xL % A 4 » 857 Bel-212 2 Bel-xLénad 27 it 7 3 & CagA it it » o

By me@giamFE P > 8- % i % w3 = (Hanahan and Weinberg,
2000) » B § P AR T R 3% B B2t 2 BlxLié % § 4 ¢

= kmRE o d %?cagAf#‘?‘]g”éf_ﬁ_E}'%}YIﬁj,érf TN %j{fﬁ;}'l Z o9 w R34y

s B T ) RE S FOUBEERT B wE T A A o v B F_B-CagA
AR R XN RRERRE A2 E AT RS Y A a2 2 F 4K

i d o 2ol Ra R EFR NG R u;]z:f%,rz Z B # * % (Ohnishi et al.,
2008) » &g 7w CagA gt (“ ¥ pimbe 0 E £ R eho @ KN P eSS g0
WT-CagA 14 2 PR-CagA ‘s ¥ 3 % Bcl-2/2 2 Bel-xL » 7 3t )];L #rit Cag AR s i
R e A R B o FP A P e hCagAie 2 dmie P T E G B A%
Bv i EBwe - BA FaiEl RBwe 3 B h Tk 0 Fla G g
A e o @ e BREL T chCagAT &y B g S B 2 L A 4 K A

E B e~ B, R o

3.SHP-2 % duF® 43 % 3% 7% iF CagA 25 Bel-2 ~ Bel-xL 1 2

Bel-6 % Ririw2 & 4

< }]§J< 2 IR CagA i B2 5 B ‘w¥e chfilw 2 k= /» + % M(Lin et al,, 2010) > »
32 }J?%’sﬁ‘ TLBARL 0 CagA fefp i+ 4w ) ¢ 22 SHP-2 % & (Higashi et al.,

2002) 0 # *h§ % e R SHP2 184 i R % § i % 4 Eine 7 1 4 5 2 (Araki

22



et al., 2004; Schubbert et al., 2005) » @ cagA # Flig 7 B} ¥ 4 7] CagA &
SHP-2 3¢ & » F]pt4a2 SHP-2 ¥ it 522 &+ B fm e A 4@ o @ A% 3
#14) &% £_siRNA #74] SHP-2 4 Tt B fm?% > 3 7 % B fn%e 82§ du P U054
L& 8 [ A% & > %82 48 Bel-2 ~ BelxL 17 2 Bel-6 4 T o A o
BA A F 3 #ryl SHP-2 238 » Bel-2 4 2 Bel-xL 28 828 4 4] 5 do P47
i FHM-6 & P32 & {6355 + 2 > F]pt AP daih CagA ¥ 7 23516 SHP-2 i

& k¥ Bel-xL 12 2 Bel-2 o @ Bel-6 % L& f4c » SHP-2 $rd#|2 18 » &

3
W

WAPFI I § B F SHP-2 #r4l M Al £ a L TP £ 417 siRNA 4]

SHP-2 ch# B 2 (6> * § X F|Fr4]chBcl-6 2 M2 T 2 £ IR &1 CagA

¥

i3 2156 SHP-2 i /2 % 74 £ Bel6 -

4. % du PR35 7 CagA B E B o' 3 78 5

T /I%%f I CagA #& 47t B fmbe @ ¥ 14 ;’%’E‘ 75 1 Erk1/2 i = Bad ewipk i
M A f% o @ 17 B 0% {3 Hydroxyurea snfjg™ » 7 ¢ 387 % B~ (Zhu, Y. et
al., 2007) » gt #bs F 2 ;gu;ﬁ B A S AR AR E FE B we K R AT 1
%3k B ¥ %3 Etoposide ehi{ljjr™ » % i& {7 w®2 &= (Lin et al,, 2010) » F]y*
A fr”f T A A AP AR g FHM-6 2 B e R R A ¢ R REL JI R
b4 CagA 7| B w2 2 {8 > %+ B w* Etoposide enf|jkrid H i& {7 mve /¥
<o BRI A AT PR FHM-6 VU REA B w27 ¢ e
7w k= > F B4 A CagA M % BRph it w1 CagA 0 % ¥ B 4r B lwz ahy
BF o Aot CagA H b3 &3 Blwepr > ¥ £ % B ‘w2 ) Bel-2 122 Bel-xL

rd R0 B ane B0 FIRGE 0 £ F T e S

5. %%

peE g R s AP CagA VO E Bedk i ~ B e > @ CagA i » BAJB m

F_k

23



P2 {8 0 ¥ 03 % Bel-2 £2 Bel-xL £ 3 0 & ® drd] Bel-6 £ R 0 %57 ¥ CagA v

B4 B int intyiad o0 @ B8 M T etk 4 4 12 & Bel-2, BelxL 1 A
Bel-6 c2d 123 4 24546 SHP-2 o« @ B ‘n% # 4 CagA & ¢ CagA'eh} da i il
JE F = P A S 1" etoposide KT ¢ F MK 4r B fwbe iz B K 0 B3 on CagA

b bt TS G e R ki 38 -

24



34

Ahmad, S., Banville, D., Zhao, Z., Fischer, E.H., and Shen, S.H. (1993). A widely
expressed human protein-tyrosine phosphatase containing src homology 2 domains.

Proc Natl Acad Sci U S A 90, 2197-2201.

Amieva, M.R., Vogelmann, R., Covacci, A., Tompkins, L.S., Nelson, W.J., and
Falkow, S. (2003). Disruption of the epithelial apical-junctional complex by

Helicobacter pylori CagA. Science 300, 1430-1434.

Ashton-Key, M., Biddolph, S.C., Stein, H., Gatter, K.C., and Mason, D.Y. (1995).

Heterogeneity of bcl-2 expression in MALT lymphoma. Histopathology 26, 75-78.

Blaser, M.J. (1987). Gastric Campylobacter-like organisms, gastritis, and peptic

ulcer disease. Gastroenterology 93, 371-383.

Blaser, M.J. (2002). Polymorphic bacteria persisting in polymorphic hosts: assessing
Helicobacter pylori-related risks for gastric cancer. J Natl Cancer Inst 94,

1662-1663.

Cattoretti, G., Chang, C.C., Cechova, K., Zhang, J., Ye, B.H., Falini, B., Louie, D.C.,
Offit, K., Chaganti, R.S., and Dalla-Favera, R. (1995). BCL-6 protein is expressed in

germinal-center B cells. Blood 86, 45-53.

Chang, Y.J., Wu, M.S,, Lin, J.T., Pestell, R.G,, Blaser, M.J., and Chen, C.C. (2006).

25



Mechanisms for Helicobacter pylori CagA-induced cyclin D1 expression that affect

cell cycle. Cell Microbiol 8, 1740-1752.

Choi, LJ., Kim, J.S., Kim, J.M., Jung, H.C., and Song, 1.S. (2003). Effect of
inhibition of extracellular signal-regulated kinase 1 and 2 pathway on apoptosis and
bcl-2 expression in Helicobacter pylori-infected AGS cells. Infect Immun 71,

830-837.

Covacci, A., Censini, S., Bugnoli, M., Petracca, R., Burroni, D., Macchia, G,
Massone, A., Papini, E., Xiang, Z., Figura, N. et al (1993). Molecular
characterization of the 128-kDa immunodominant antigen of Helicobacter pylori
associated with cytotoxicity and duodenal ulcer. Proc Natl Acad Sci U S A 90,

5791-5795.

Cover, T.L., Dooley, C.P., and Blaser, M.J. (1990). Characterization of and human
serologic response to proteins in Helicobacter pylori broth culture supernatants with

vacuolizing cytotoxin activity. Infect Immun 58, 603-610.

Crabtree, J.E., Taylor, J.D., Wyatt, J.I., Heatley, R.V., Shallcross, T.M., Tompkins,
D.S., and Rathbone, B.J. (1991). Mucosal IgA recognition of Helicobacter pylori

120 kDa protein, peptic ulceration, and gastric pathology. Lancet 338, 332-335.

Crowe, S.E. (2005). Helicobacter infection, chronic inflammation, and the

development of malignancy. Curr Opin Gastroenterol 27, 32-38.

Dent, A.L., Shaffer, A.L., Yu, X., Allman, D., and Staudt, L.M. (1997). Control of

26



inflammation, cytokine expression, and germinal center formation by BCL-6.

Science 276, 589-592.

Du, M.Q., and Isaccson, P.G. (2002). Gastric MALT lymphoma: from aetiology to

treatment. Lancet Oncol 3, 97-104.

Feng, G.S., Hui, C.C., and Pawson, T. (1993). SH2-containing phosphotyrosine

phosphatase as a target of protein-tyrosine kinases. Science 259, 1607-1611.

Frearson, J.A., and Alexander, D.R. (1998). The phosphotyrosine phosphatase
SHP-2 participates in a multimeric signaling complex and regulates T cell receptor
(TCR) coupling to the Ras/mitogen-activated protein kinase (MAPK) pathway in

Jurkat T cells. J Exp Med 187, 1417-1426.

Freeman, R.M., Jr., Plutzky, J., and Neel, B.G. (1992). Identification of a human src
homology 2-containing protein-tyrosine-phosphatase: a putative homolog of

Drosophila corkscrew. Proc Natl Acad Sci U S A 89, 11239-11243.

Hanahan, D., and Weinberg, R.A. (2000). The hallmarks of cancer. Cell 100, 57-70.

Higashi, H., Tsutsumi, R., Fujita, A., Yamazaki, S., Asaka, M., Azuma, T., and
Hatakeyama, M. (2002a). Biological activity of the Helicobacter pylori virulence
factor CagA is determined by variation in the tyrosine phosphorylation sites. Proc

Natl Acad Sci U S A 99, 14428-14433.

Higashi, H., Tsutsumi, R., Muto, S., Sugiyama, T., Azuma, T., Asaka, M., and

27



Hatakeyama, M. (2002b). SHP-2 tyrosine phosphatase as an intracellular target of

Helicobacter pylori CagA protein. Science 295, 683-686.

Higashi, H., Yokoyama, K., Fujii, Y., Ren, S., Yuasa, H., Saadat, 1., Murata-Kamiya,
N., Azuma, T., and Hatakeyama, M. (2005). EPIYA motif is a membrane-targeting
signal of Helicobacter pylori virulence factor CagA in mammalian cells. J Biol

Chem 280, 23130-23137.

Hockenbery, D., Nunez, G., Milliman, C., Schreiber, R.D., and Korsmeyer, S.J.
(1990). Bcl-2 is an inner mitochondrial membrane protein that blocks programmed

cell death. Nature 348, 334-336.

Hof, P, Pluskey, S., Dhe-Paganon, S., Eck, M.J., and Shoelson, S.E. (1998). Crystal

structure of the tyrosine phosphatase SHP-2. Cell 92, 441-450.

Holgado-Madruga, M., Emlet, D.R., Moscatello, D.K., Godwin, A.K., and Wong,
AJ. (1996). A Grb2-associated docking protein in EGF- and insulin-receptor

signalling. Nature 379, 560-564.

Inagaki, K., Noguchi, T., Matozaki, T., Horikawa, T., Fukunaga, K., Tsuda, M.,
Ichihashi, M., and Kasuga, M. (2000). Roles for the protein tyrosine phosphatase
SHP-2 in cytoskeletal organization, cell adhesion and cell migration revealed by

overexpression of a dominant negative mutant. Oncogene /9, 75-84.

Isaacson, P.G, Wotherspoon, A.C., Diss, T.C., and Pan, L.X. (1991). Bcl-2

expression in lymphomas. Lancet 337, 175-176.

28



Kazlauskas, A., Feng, G.S., Pawson, T., and Valius, M. (1993). The 64-kDa protein
that associates with the platelet-derived growth factor receptor beta subunit via
Tyr-1009 is the SH2-containing phosphotyrosine phosphatase Syp. Proc Natl Acad

Sci U S A 90, 6939-6943.

Kusters, J.G, van Vliet, A.H., and Kuipers, E.J. (2006). Pathogenesis of

Helicobacter pylori infection. Clin Microbiol Rev 79, 449-490.

Lin, W.C., Tsai, H.F., Kuo, S.H., Wu, M.S., Lin, C.W., Hsu, PI., Cheng, A.L., and
Hsu, PN. (2010). Translocation of Helicobacter pylori CagA into Human B
lymphocytes, the origin of mucosa-associated lymphoid tissue lymphoma. Cancer

Res 70, 5740-5748.

Manes, S., Mira, E., Gomez-Mouton, C., Zhao, Z.J., Lacalle, R.A., and Martinez,
A.C. (1999). Concerted activity of tyrosine phosphatase SHP-2 and focal adhesion

kinase in regulation of cell motility. Mol Cell Biol 79, 3125-3135.

Maroun, C.R., Naujokas, M.A., Holgado-Madruga, M., Wong, A.J., and Park, M.
(2000). The tyrosine phosphatase SHP-2 is required for sustained activation of
extracellular signal-regulated kinase and epithelial morphogenesis downstream from

the met receptor tyrosine kinase. Mol Cell Biol 20, 8513-8525.

Marshall, B.J., and Warren, J.R. (1984). Unidentified curved bacilli in the stomach

of patients with gastritis and peptic ulceration. Lancet 7, 1311-1315.

29



Mimuro, H., Suzuki, T., Tanaka, J., Asahi, M., Haas, R., and Sasakawa, C. (2002).
Grb2 is a key mediator of helicobacter pylori CagA protein activities. Mol Cell 10,

745-755.

Moriyama, M., Yamochi, T., Semba, K., Akiyama, T., and Mori, S. (1997). BCL-6 is
phosphorylated at multiple sites in its serine- and proline-clustered region by

mitogen-activated protein kinase (MAPK) in vivo. Oncogene /4, 2465-2474.

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

Gastroenterology /30, 1181-1190.

Nardone, G., Rocco, A., Vaira, D., Staibano, S., Budillon, A., Tatangelo, F., Sciulli,
M.G, Perna, F., Salvatore, G., Di Benedetto, M., et al. (2004). Expression of COX-2,
mPGE-synthasel, MDR-1 (P-gp), and Bcl-xL: a molecular pathway of H

pylori-related gastric carcinogenesis. J Pathol 202, 305-312.

Nunez, G., Seto, M., Seremetis, S., Ferrero, D., Grignani, F., Korsmeyer, S.J., and
Dalla-Favera, R. (1989). Growth- and tumor-promoting effects of deregulated BCL.2

in human B-lymphoblastoid cells. Proc Natl Acad Sci U S A 86, 4589-4593.

Odenbreit, S., Puls, J., Sedlmaier, B., Gerland, E., Fischer, W., and Haas, R. (2000).

Translocation of Helicobacter pylori CagA into gastric epithelial cells by type IV

secretion. Science 287, 1497-1500.

30



Ohnishi, N., Yuasa, H., Tanaka, S., Sawa, H., Miura, M., Matsui, A., Higashi, H.,
Musashi, M., Iwabuchi, K., Suzuki, M., et al. (2008). Transgenic expression of
Helicobacter pylori CagA induces gastrointestinal and hematopoietic neoplasms in

mouse. Proc Natl Acad Sci U S A 105, 1003-1008.

Pluskey, S., Wandless, T.J., Walsh, C.T., and Shoelson, S.E. (1995). Potent
stimulation of SH-PTP2 phosphatase activity by simultaneous occupancy of both

SH2 domains. J Biol Chem 270, 2897-2900.

Qu, C.K., Yu, WM., Azzarelli, B., and Feng, G.S. (1999). Genetic evidence that
Shp-2 tyrosine phosphatase is a signal enhancer of the epidermal growth factor

receptor in mammals. Proc Natl Acad Sci U S A 96, 8528-8533.

Saadat, 1., Higashi, H., Obuse, C., Umeda, M., Murata-Kamiya, N., Saito, Y., Lu, H.,
Ohnishi, N., Azuma, T., Suzuki, A., et al. (2007). Helicobacter pylori CagA targets

PAR1/MARK kinase to disrupt epithelial cell polarity. Nature 447, 330-333.

Schubbert, S., Lieuw, K., Rowe, S.L., Lee, C.M., Li, X., Loh, M.L., Clapp, D.W.,
and Shannon, K.M. (2005). Functional analysis of leukemia-associated PTPN11

mutations in primary hematopoietic cells. Blood 706, 311-317.

Selbach, M., Moese, S., Hauck, C.R., Meyer, T.F., and Backert, S. (2002). Src is the
kinase of the Helicobacter pylori CagA protein in vitro and in vivo. J Biol Chem 277,

6775-6778.

Shaffer, A.L., Yu, X., He, Y., Boldrick, J., Chan, E.P,, and Staudt, L.M. (2000).

31



BCL-6 represses genes that function in lymphocyte differentiation, inflammation,

and cell cycle control. Immunity /3, 199-212.

Shen, Y., Igbal, J., Huang, J.Z., Zhou, G, and Chan, W.C. (2004). BCL2 protein
expression parallels its mRNA level in normal and malignant B cells. Blood /04,

2936-2939.

Sheu, B.S., Yang, H.B., Wu, J.J., Huang, A.H., Lin, X.Z., and Su, 1J. (1999).
Development of Helicobacter pylori infection model in BALB/c mice with domestic

cagA-positive and -negative strains in Taiwan. Dig Dis Sci 44, 868-875.

Shimizu, S., Eguchi, Y., Kosaka, H., Kamiike, W., Matsuda, H., and Tsujimoto, Y.
(1995). Prevention of hypoxia-induced cell death by Bcl-2 and Bcl-xL. Nature 374,

811-813.

Stein, M., Bagnoli, F., Halenbeck, R., Rappuoli, R., Fantl, W.J., and Covacci, A.
(2002). c-Src/Lyn kinases activate Helicobacter pylori CagA through tyrosine

phosphorylation of the EPIYA motifs. Mol Microbiol 43, 971-980.

Tammer, 1., Brandt, S., Hartig, R., Konig, W., and Backert, S. (2007). Activation of
Abl by Helicobacter pylori: a novel kinase for CagA and crucial mediator of host

cell scattering. Gastroenterology 732, 1309-1319.

Tang, T.T., Dowbenko, D., Jackson, A., Toney, L., Lewin, D.A., Dent, A.L., and
Lasky, L.A. (2002). The forkhead transcription factor AFX activates apoptosis by

induction of the BCL-6 transcriptional repressor. J Biol Chem 277, 14255-14265.

32



Tartaglia, M., and Gelb, B.D. (2005). Noonan syndrome and related disorders:

genetics and pathogenesis. Annu Rev Genomics Hum Genet 6, 45-68.

Tartaglia, M., Mehler, E.L., Goldberg, R., Zampino, G., Brunner, H.G., Kremer, H.,
van der Burgt, 1., Crosby, A.H., Ion, A., Jeffery, S., et al. (2001). Mutations in
PTPN11, encoding the protein tyrosine phosphatase SHP-2, cause Noonan syndrome.

Nat Genet 29, 465-468.

Tummuru, M.K., Cover, T.L., and Blaser, M.J. (1993). Cloning and expression of a
high-molecular-mass major antigen of Helicobacter pylori: evidence of linkage to

cytotoxin production. Infect Immun 67, 1799-1809.

Umehara, S., Higashi, H., Ohnishi, N., Asaka, M., and Hatakeyama, M. (2003).
Effects of Helicobacter pylori CagA protein on the growth and survival of B

Ilymphocytes, the origin of MALT lymphoma. Oncogene 22, 8337-8342.

Vogel, W., Lammers, R., Huang, J., and Ullrich, A. (1993). Activation of a

phosphotyrosine phosphatase by tyrosine phosphorylation. Science 259, 1611-1614.

Wang, X., Willen, R., Andersson, C., and Wadstrom, T. (2000). Development of
high-grade lymphoma in Helicobacter pylori-infected C57BL/6 mice. APMIS 108,

503-508.

Wotherspoon, A.C., Doglioni, C., Diss, T.C., Pan, L., Moschini, A., de Boni, M., and

Isaacson, P.G. (1993). Regression of primary low-grade B-cell gastric lymphoma of

33



mucosa-associated lymphoid tissue type after eradication of Helicobacter pylori.

Lancet 342, 575-577.

Yang, GF, Deng, C.S., Xiong, Y.Y., Gong, L.L., Wang, B.C., and Luo, J. (2004).
Expression of nuclear factor-kappa B and target genes in gastric precancerous
lesions and adenocarcinoma: association with Helicobactor pylori cagA (+) infection.

World J Gastroenterol 10, 491-496.

Ye, B.H., Lista, F., Lo Coco, F., Knowles, D.M., Offit, K., Chaganti, R.S., and
Dalla-Favera, R. (1993). Alterations of a zinc finger-encoding gene, BCL-6, in

diffuse large-cell lymphoma. Science 262, 747-750.

Zhu, Y., Wang, C., Huang, J., Ge, Z., Dong, Q., Zhong, X., Su, Y., and Zheng, S.
(2007). The Helicobacter pylori virulence factor CagA promotes Erk1/2-mediated
Bad phosphorylation in lymphocytes: a mechanism of CagA-inhibited lymphocyte

apoptosis. Cell Microbiol 9, 952-961.

34



Bl & P

g]__
(A) HIVi-6 WT (5h) (B)  Hi-6 WT (Moi 160)
(MO) 0 25 50 100 hy 0 1 3 5
Phospho Phospho —
-CagA e —— ;g;gA" L ...
CagA —— e — CagA — — ——
Lot e — —— Sotin ST e
©
& @‘3{0
F QT
Phospho

-CagA v -— T

CagA s -

M- - § a5 ds B 24 CagA & » B oot o

(A) #-2x10° 1 BJAB ‘¥ A &4 » MOI=25, 50, 100 1% Z:9540 B ok = &
ST B ARHEM-60)E (7 P &G 10 %%e 2 & RPMI &g ¥ ) 5] s
Yo mre 3P ga SDS R T A 0 2 (8 A8 F 0t PVDF s oo
phospho-tyrosine 3748 (PY99) 18 jpl#a ik i CagA(p-CagA)r! 2 CagA $48 18 ;g CagA
14 T o (B) # 2x10° 1 BJAB ‘m® 22 5 AL3Ap M H = B T R F R (HM-6)
LA 132 5 ) ol imie 5555 SDS AR T 4 0 2 {8 KRR
PVDF %} - 41 * phospho-tyrosine #i8(PY99) 1 ipleikfs i CagA(p-CagA)r %
CagA $utfl 1 i#) CagA 14 3L, (C)%-2x10° 1 BIAB ne 22§ SL904p B = 3
M T B FRMHM-6 WT |, AcagA, AcagE )% Ip 3 % JEE- SRR
SDS %88 7 Ao 2 {8 - 48 4 % 5t PVDF % ¢ > 4] * phospho-tyrosine +#i48(PY99)

i pleEpL it CagA(p-CagA)rt 2 CagA Fufl 1 ] CagA ch%k IR o

35



(A) HIM-6 WT HIM-6 /\cagA

0o 2 4 6 0 2 4 6 (h

Bcl-2 e el B e — —

1.00 134 179 256 100 080 1M 1.16

Bel-xL — o e
100 137 3688 350 100 115 143 173

AN e s iy e e e W e

(B)
Bel-2 Bel-xL
* *
= | : | x
I I | |
2 as
S AR
= O |,
é 15 -g 2
£ il s
= 1 =
= T B
w9 0.5
T 2 4 60 2 4 6 () "To- 2 4 & 0 2 4 8
Hiv-6 T HM-6 Acagd HIv 6 WT HIM-E Acagd

W= - ¥ aaFulsEds i CagA 7 314 B %% £ Rk 3 £ 57 Bcl-2 2 Bel-xL -
(A)2x10° & BIAB n® A u] 22§ AR90AR Bt = 363t = % B tR(HIM-6) ~

cagA k FIPI'% Ftk*t MOI=100 e/ ™ £ ik 45 % 2,4,6 /) - e b fw e %2
55 SDS ¥R T A 0 2 {8 -9 R# > PVDF %} o §1* anti- Bel-xL +udd i )
Bel-xL # 3R ~anti- Bel-2 48 @ 8] Bel-2 4 34 * Image] £ i* Bcl-2 2 Bel-xL
thd T o (B) 2x10° 1B BJAB im¥ A u] 22§ AR5dn Mol © B8 T B K
(HM-6) ~ cagA £k F171% Fjpk>s MOI=100 eH-in ™ £ k55 % 2,4,6 /) pF » i »
anti- Bel-xL #48 18 JB] Bel-xL % & ~ anti- Bel-2 #4816 Jp] Bel-2 ek IR - F 5hik (7

Z €4 "Bel-2 2 BelxL 2 2%V EEB 47 o * P<0.05

36



=
1

(A)

7
@ * = Medium
& i B HM-6 WT
el HM-6 acagh
=
=
ﬁ A
T ¢
L
=
Ix >
o
BT -
p]
b8}

0

2 4 6 th)
(B)

9
— m Medium
@ 8
§ BHM-6WT
g ! HM-6 AcagA
s *
S
=L .
< . : 1
x
=
— 2
x I .
o1
in]

0

2 4 6 {n}

W= -~ 3 duf® %438 5 CagA 5142 B % 7 Bcl-2 2 Bel-xL mRNA 4 3 4c -
(A)~ (B) 2x10° & BIAB !me & u| g2 § Ap5cdp Bt = o 80 7 & B

(HM-6)  cagA 5 FIP1%% k>t MOI=100 2T £ 53 % 2, 4, 6 | > {1
Trizol 3 B~m# total RNA % # % ¢cDNA > §]* Real-time PCR A %4 17 % p

Bcl-2 2 BelxL 484+ 3 £ o *, P<0.05

37



(A) Hivi-6 Hivi-6 gCagA
s} o] Fing —~ 5 > [SY
hd < “ L u Z 4 o] Ly
r - A r—
oAl ¥ TRy 20O e e )
BLi-u i  § B W e 3 2B ]

T e — " — — -

(B)

Foldinduction

0 2 4. 6 0 Hi2 4 6 ()
HEA-6 WT HM-6 Acagd

Wz ~ % deP ¥4 7 CagA ¥ $ri| B o7 Bel-6 ih4 R -
(A)2x10° 1 BJAB lm*e A 5|2 5 SL9CAD B 7 B0 7 A A (HM-6) »

cagA & FIPI% FipR* MOI=100 ffn ™ £ 55 % 2,4, 6 /] B> e B moe 5P
# SDS ¥R T 4> 2 {5 390 B % > PVDF %2+ 4% anti- Bel-6 #48  i8] Bel-6
%3 o 41* Image] £ it Bcl-6 1% 3 o (B) 2x10° % BJAB ‘m®e A u|2 5 £L34p
M= S0 7 B FPR(HMA6) ~ cagA & FIF1% Btk MOI=100 hff-m ™ £ fr

BE% 2,46 F5%E{T=ZE4 Bel-6 2MESEE L ERLT o * P<0.05

38



=
%

15
® Medium

) * L
§ I_I B HIVI-b W1
QP LM & Arnach
2 1 v uu\.u5r\
w
® T [
=1
=
x o5
=
@
o
[a]

0

2 4 6 (h)

WI - 3 4P %538 F CagA ¥ 474 B o Bcl-6 mRNA 4 2 o
2x10° 1 BIAB im% A u| 21§ Z9CAR Mot = 5k = B PR (HM-6) ~ cagA

& 717 % AR MOI=100 s R ™ £ 32 & 2,4, 6 /] BF » 1 * Trizol 3 B~ m¥
total RNA % #& = cDNA > ] * Real-time PCR 4 {7m*2 . Bcl-6 4%+ 7 € ©
* P<0.05

39



(A)
HM-8 - - + + + +
NSC-87877 {uivi) - i20 - 40 80 120
= o~ g : e - — — —
BCl-h S S . s S
L B e
T 0 T I
Bcl-z — —— — e, e,
= = e d T T— T— W T—
Bel-xL s s 4D 4D S0
SO e et w— o
(B) ©)
ng o HM-6 - - + o+
- £ SHP-2siRNA - + -+
& La
o corc NN 0
Bel-2 0 e - —
sHP-2 R

Bol-xL sl S S
1.00 0.29

W+ ~ SHP-2 &% duF 3% %% ] CagA # 47 Bcl-2, Bel-xL 12 2 Bel-6 th& & o
(A) B ‘m* 5§ %11 SHP-2 (NSC-87877) Fr4|HEJL | /| pF2_ 15282 5 AL54p

Mo = g0l B FRHM-6)% 33 & 8 | PFig - fT i w?e 5Pk ja SDS M 4Y
TA 0 2 18R E > PYDF %} - 4% anti-Bel-6 48 1 ip] Bel-6 & 3R
anti-Bcl-2 #7148 14 jp] Bel-2 % 14 2 anti-Bel-xL #7248 i Jp] Bel-xL % 3 - (B) 1 *
T % 3L 4 siRNA i » 4x10°  BJAB fms o — X {3 Jc & ‘¥ % B~k ga SDS "4
T A o 2o (8-l F >t PYDF % ¢ > 1% anti- SHP-2 $4 i jp] SHP-2 % 3 o
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