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Abstract

AIM: To investigate the role of the JAK/STAT3
and ERK/MAPK signaling pathways in
Helicobacter pylori (H.pylori) cytotoxin-associated
protein A (CagA)-induced gastrin up-regulation
in gastric cancer cell lines AGS and SGC-7901

www. wjgnet.com

by knocking down the JAK2 and ERK1 genes by
RNA interference.

METHODS: AGS and SGC-7901 cells were trans-
fected with a CagA expression vector (trans-
fection group) or infected with CagA-positive
H.pylori (infection group). Meanwhile, the JAK2
and ERK1 genes were knocked down by RNA
interference. At 48 h postinfection, the expres-
sion of CagA protein and gastrin mRNA was
detected by Western blot and real-time fluores-
cence quantitative PCR, respectively.

RESULTS: CagA protein was highly expressed
in cells either transfected with the CagA ex-
pression vector or infected with H.pylori. Com-
pared with control cells, gastrin mRNA levels
increased 26.58 times (AGS) and 5.59 times
(SGC-7901) in the transfection group and 1.88
times (AGS) and 8.59 times (SGC-7901) in the
infection group, respectively. After JAK2 and
ERK1 knockdown, gastrin mRNA levels signifi-
cantly decreased in the two groups (P < 0.05). In
the transfection group, the reduced rates of gas-
trin mRNA expression were 81.50% (AGS) and
99.00% (SGC-7901) after JAK2 knockdown and
75.55% (AGS) and 97.00% (SCG-7901) after ERK1
knockdown. In the infection group, the reduced
rates of gastrin mRNA expression were 55.30%
(AGS) and 90.00% (SGC-7901) after JAK2 knock-
down and 38.30% (AGS) and 92.00% (SCG-7901)
after ERK1 knockdown. These data suggest that
the blockage of the ERK/MAPK and JAK/STAT
signaling pathways can inhibit CagA-induced
gastrin up-regulation.

CONCLUSION: CagA up-regulates the expres-
sion of the gastrin gene. The blockage of the
JAK/STAT3 and ERK/MAPK signaling path-
way by RNA interference can inhibit CagA-me-
diated gastrin up-regulation.

Key Words: Signaling pathway; RNA interference;
Cytotoxin-associated protein A; Gastrin
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fik B

BH: 3 TJAK/STAT3##MAPK/ERK % 413
55 FiA RS AT AR BT Cag AIRdE B b F A&
B F R Buh] a9 E A .

Fik: B bcagAXK B E A Tk fe i 1] 92
A E (Cag ATk 3 45 3 Fo B 3 B 2w
JLAGSH2SGC-7901, Fl & AsiRNA L Bijak2
Ferkl B & &k, 48 h/E @ iERT-PCR.
Western blott il 4m it 'F A LCagA® & £ ik,
5B 3¢ 62 FPCRAM B k% 69 T AL,

R HEMREAPHEN I CagAk
G ks, GBI E s EZmRNAE#
PRI T 26.5845 (AGSLEAL)F=5.59
1&(SGC-7901), fe & 405 7] ¥ m1.884%
(AGS% i) #28.5945(SGC-7901), Rk ¥ &
%33 siRNATIRIAK2AERK1 /5 § it &
mRNA K k& BAK, 1355 T AK2F H A7 4)
F 53] % 81.50%(AGS)F299.00%(SGC-7901),
ERKI1T#H#H &5 375.55%(AGS)F=
97.00%(SCG-7901). £ % 4 40] AK2F .37 4)
F 53 % 55.30%(AGS)F290.00%(SGC-7901),
ERKI1-F#H 474 % 25 #38.30%(AGS)H=
92.00%(SGC-7901). 4R 2 RERK/MAPKF=
JAK/STAT:@ % [ELIET, #p4] T CagAiRA 409 F ik
FmRNA KA.

%P CagA LA F b EF AR &k, siRNA
FIRFLETJAK/STATAERK/MAPK X g AMZ
S il ¥, T A H CagArt B it ZFmRNAK X
ARG E

RERT: 15 5 EH; RNAT I I TIBAFEFE RN X
EH; BiE

B, FEER, I8, ST, BRI, JAK2. ERKIFHIHA IR
B HFEREDCagABIEEMNRERKZIANFIN. HFRENH
A6 2010; 18(22): 2317-2321
http://www.wjgnet.com/1009-3079/18/2317.asp
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W I 1R IR (Helicobacter pylori, H.pylori) & —
T ] 30 i AT N 2R R ) 2 ] P R
TR 5 S B, A At S ] P S e B 1 50%!,
AT I 2 FH B ) SE S UE SEH. py Lot P K Gy &
SEE M EEEREED, LhHpylorisy ik
(141 Jfd #5335 AH G A A B [ (cytotoxin-associated

Cag AfEZE B H I 5 A SH2 45 hy 1 1) s 2
IREFSHP-2, 1A/ FTAK-STAT XERK/MAPK
WS 5l %, B SR sE . B
fh P A Y, R R kiR,
WA FE WA AN (G A AR A, AT
P& o3 WA RO 5 R T R AR . A 2 ot
WA, BEAERE AW E W R, N EKRET
L i b W= s AR g, TR A 9,
T 1 & A ke T B . Wang WY R I
T WA 25 /KT RN LS Cag ABH I 2240 K 22 50 5 i /i
b e N, W R UE S H pylori G AE
B RIELFETE Y EER, PR
MH IR U, CagAZS e s B W R L
[FIE, CASE A2 38170 6) 5 W R R R TA 1t
AT VR I A e B B 508 1 /N PR N A FH
JAK2HIERK1 )R IE, RITIAK/STAT3FIMAPK/
ERKW 4515 5 i Tl B A0 A A HE B Cag AT %
W R LRI AA AL AR .

1 SRIRSE

1.1 A4 NEREAIBAGS. SGC-7901( Rt
EARIE), HpyloribifEEFENCTC1163(H
] g | R AT BT AR B 5 R OV B ), BT A%
FKIEFRI(5 CagAL N )pcDNA3.1Zeo(-)/cagA7
MA =R . XRMRPMI 1640(HyCloneZ
")), 4G (Y27 A F]); Lipofectamine
2000(Invitrogen’s ), JAK2RIERK1HFH /N T
PRNA( L E A ), fuZhiCagA. HRPHR
¢ —¥i(Santa CruzA 7)), HRP-GAPDH(H 2>
), Real time RT-PCRJIT A7 K ¥R %l (Applied
Biosystems); B-actin Tagman{R %l (FEHEA w);
Ak 2285 (Sigma /s 7). PVDFJ. ECL-Plusk
HRA . @R (Amersham A A]). 7300
#7562 EPCRIX(Applied BiosystemsZA i), XX
T H KDY CZ-24D(AE 5N — 188 ).

12 7

1.2.1 #3420 AGS. SGC-790141 it Fl &g 1L Y
RPMI 16403575 5(100 mL/LIGZF 035 . 5%
#100 kU/L, 8% 25100 kU/L), 50 mL/L CO,.
37 CHEEIEFE. F10.25% B s Ak ) 504k K0
FIan e, THEOF L4 X 10° 4l R 50 16
FLEE IR, E37 CH IR R 2 4k Kk
F190%-95%IF1Fill & 28 J5 HEAT 40 M S A g, s
Y10 R 25 O AL (A B AR AR AT A b B
WM [pcDNA3.1 Zeo(-)/ 5 #i4k]. CagA¥k:
Y [pcDNA3.1 Zeo(-)/cagAT7]. JAK2 T4
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A 1 2 3 4 5 B 1 2 3 4 5

1
pcDNA31ZEO(-)/cagATHELLAH.

AGSZRIR(A)RISGC-79014RkE (B) R R A RIAFRKIG CagAR B-actinEB3RER. 1: SN, 2:

TR 3

A Con Empty Vector  pcDNA3.1/CagA B Con Empty Vector  pcDNA3.1/CagA 2 HEPRESK

G T — e i ScoonES.
GAPDHPIXSHRAM

CAPDH i — _ ER A AGSHHE:

Con H.pylori infection

CagA TE— . —

[pcDNA3.1 Zeo(-)/cagA7+ JAK2 siRNA]FIERK 1
T4l [pcDNA3.1 Zeo(-)/cagA7+ERK1 siRNA].
Jitki: siRNA: Lipofectamine™ 2000241 : 1 : 3,
B REFEBORA3T C. 50 mL/L CO,35 5546, 6 hin
B 100 mL/LAR A= Mg 85 770k, kel s
48 h/JE US4 .

1.2.2 B AGS. SGC-790141 15537 &
SiRNAFE Y[R e Y2l 586 o A 25 5 41
(AN M R AEATATAb ). Cag ARG (H.pylori
YY), TAR2 T (H pylori+JAK2 siRNA)F
ERK 1T 41(H.pylori+ERK1 siRNA). H pyloriky
EFENCTC116374: 01516 Lo W 1M 35 i b, 50
mL/L O,» 100 mL/L CO,. 850 mL/L N,. 37 C
BFR3 dJF, & TPBSH, HZEA bk g ik
JEIR15X10°/mL. 41 FHsiRNAKE 4442 hjiifi
S0 S5 A EE 1100 ¢ LG4, 6 h)E e
2 a.

1.2.3 RT-PCRA& M 4% % 28 Cag A & iA : M40 SCiik 1
TFCagA5 1Y), 3iF514: 5'-AAT ACA CCA ACG
CCT CCA AG-3"; Fif514¥): 5-TTG TTG CCG
CTT TTG CTC TC-3". PCR“# LA1.5%E5 g B vt
i HLYK, 29397 bpks A H (JDNA.

1.2.4 i %% & IR I ZR Western blot#ein) 4 %
AR B F A CagAR G AL PBSYESSJE H 41
SR (T PM S FARIE A 28 11 3 1571 4
TE G 3, 20 CLRA7 &, Western bloth il
CagAfR KA.

1.2.5 o f ERNAR I ZRT-Real time PCR#&
n ik FEEE KT RHATRIzol L HEE
I B RNA, WA icDNA, 12 i TagMan
Universal PCR Master Mixi® 7] &£ 73007 s
96 EPCRAX AT M GastrinfllB-actindk K £
k. DL SDS1ARRAFIEAT 5 e AN 3 BT AACHE
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on H.pylori infection

B: SCG—79014Hifd.

2-AAC!

JRQ(relative quantity){ii, RQ = NSRS
g I LUB-actiny AT, THE Gastrind Hi7K
-, SRR I 5 e R 1) 25 AT LRV
Gastrin[{JAHX FIEKF. SR SPSS11.55 1 1+
WEAT J7 22 53 M, A TA) LU R I e 6

2 R

2.1 RT-PCR#&M 45 e 20 Cag A KA LK K&
WAEFT AL AN, ¥ R CagARIL, H
W 8 % 4 T pe DNA3.1ZEO(-)/Cag AT 41,
cagA Ik (K 1).

2.2 Western blotte il 4% 42 20 % &% J 1 Cag AR &
%k pcDNA3.1Zeo(-)/cagATHI/NTFRNAFL
YeJa, ZEAGSHISGC-7901 41 iy b 6l F|Cag A
HEHRIE, HiWpcDNA3.1Zeo(-)/cag AT YLk
Il1; H pyloril& 4 SGC-7901 FIAGS 4 il 5 Western
blotfrillCagAtE H, 45 K WA CagA R HfFAE,
VLR A T CagA R AT (K12).

2.3 # % ZReal-time PCRA&M § it X AR &
X fEAGSHISGC-790141JfiHpcDNA3.1Zeo(-)/
Cag ATHE YL 1 W ZmRN ALK K52 ()
W 2 34 Y 3 1 (P<0.05), 23 BN T 26.584%
1559105, KW Cag AR 1HE I B W 3L
Tk, fETAK2FIERK 35 iX B 11 1 i 4%
A, 2 AL A Rk 3 PRI (P<0.05),
JAK2 T 4612 75 50 H81.5%(AGS) M
99%(SGC-7901), ERK 142 41 il % 43 51
75.55%(AGS)F197%(SCG-7901)(# 1, [&13).

2.4 B FAReal-time PCRA&M § ik & A B AL
Hpylor!ERFIRNAIEL JAGSH M, Bz
mRNAFR LKV 425 A5 B AL E 1 5, 41.88
5, ZJAK2FIERK T a1 Fl b £ FH i 41
1, I K 23 ) 4 55.3%H138.3%. 1ESGC-7901

Wi £ E
AR AT H O
R A pcDNA
3.1ZEO(-)/CagA7
Bk A
H.pylori % % AGS
m fA=SGC-7901
min, RiE M
5P OBT A PR BT
JAK/STAT3 #=
ERK/MAPK % 4
e M4z 5 A
B, AT Fadfe
CagAifldz § ik &
KR RAGER
AU,
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LR R 1 CaghERHFIRNANFAGSHISGC-79014MAE B REEMRNARIAKTEAISIA (7 = 6)
A BE R B R
H.pylori®y % 71 %

G CagAl § &
o8 o uk g uk&
BB R AR, %
B CagAk a THE
i@ i JAK/STAT3
#ERK/MAPK %
K mp NIz F
Si@ %R g
FAE AL

458 Ct of gastrin Ct of p-actin 2aac

AGS SCG-7901 AGS SCG-7901 AGS SCG-7901
=EWIRA 33.77 £7.52 28.10+1.32 21.94+2.02 22.28+0.49 1.00 1.00
pcDNA3.1 29.21+1.62 27.70+3.77 21.92+0.46 18.92+6.10 23.22 0.13
+empty vecterfl
pcDNA3.1/CagAZe 28.38 + 1.50 23.19+2.99 21.28+1.24 19.96 +1.97 26.58° 5.69°
pcDNAS.1/CagA+ 30.82 +£3.06 29.07 £5.02 21.30+ 1.55 19.33+5.32 4.94 0.07
siRNA/JAK248
pcDNAS.1/CagA+ 31.91+£2.17 25.96+5.18 22.79+1.30 17.53+4.18 6.51 0.16

siRNA/ERK14H

°P<0.05 vs NTIBLH; 27 BIMEREMENRIAKE.

& 2 CagA+H.pylorEFIRNAITHEIIAGS, SGC-79014BIR S EEEmMRNATIAIKEHIEAN (1 = 6)

458 Ct of gastrin Ct of B—actin 2

AGS SCG-7901 AGS SCG-7901 AGS SCG-7901
TEWIRA 21.05+1.156 30.86 + 1.03 14.74 +1.08 21.89+5.26 1.00 1.00
CagA+H.pyloriA 21.37+0.18 29.59+0.63 15.97 +2.54 23.72+1.53 1.88° 8.59°
CagA+H.pylori+ 25.71+5.06 26.11+2.89 19.16 +4.05 16.89 +3.83 0.84 0.84
siRNA/JAK2ZR
CagA+H.pylori+ 25.27 £5.25 25.12+2.90 19.17 £5.88 15.64 +1.74 1.16 0.70

siRNA/ERK 128

°P<0.05 vs IR, 27 BIWMRIVBNRIAKE.

A 30+ B

_ 67
25 51
20 4
15+ 3
10+ 2

3 pcDNA3.1ZEO(-)/cagA7
] FSiRNAREZAGS(A)FISGC-
7901(B)/BIEE BIMEMRNATR
WK, 1 2SR 20 2 akd%
U 3: CagAREUYAL, 4: JAK2
T 5: ERKITH4H.

5 1
0 — \’_‘\’_‘\ 0 ’_‘\r—\\ L ——
4 5

1 2 3 1 3 4 5

Ay, B 10y 4 H.pylorikg
1.8} ] g i FOSIRNAFEFAGS(A)
or 2 RISGC-7901(8)4BHE
120 6 EBIMEMRNAR
1.0t 51 KKE. 1 mEN
82: g: M8; 2: H.pyloriJ#&4y
0:4 L 2L 2H; 3: JAR2THRA; 4:

2¢ 1t ERKITHAA.
00 0 1. o
1 2 3 4 2 3 4
AL I FEmRNARS KB AR EE 3 1he

W5 (P<0.05), M40 T £98.591%, JAK2HMIERK!1
T X A A, B s ER IR ) R
i 3 PR (P<0.05), F051R A 40 51 A 90% Al
92%(%2, Kl4).

BSOS N2 R R, 2 PRGN
e, Hpyloril&4s. 15 L BL N 2 MIREE R Zkd
FLREH, MH pylori BT GE RS, WY
WHEIVEB R BIEEATEE & W b A AR
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AN MR 8 A B 24 R R R O TR e AR AR X
E A K Z B4 7K, (BH pylorif&4 G208
e R AR DINL R M AN TE 2. Hpylorr BB 2 Fp
BT, Wb Cag AR R 2R N+, nlhe
ARG N ZE. CagARIET60%-70%
WH. pyloriw B, V977 E KB4 RN A,
CagAFHYEH pylori J3 5 J1wikk, SiHACYERZ
FEHMEE R B KAEEVIMK. W TIESE
CagAJEL IV /b R NTE EAl )5, HC
Ui (4 P 2 FR AV UK AR T IR s IR R AL, WEIR AL
(F1Cag AT LUKF S 1 15 SHP-2 45 45 3% JL i iR
Pt ()5 P, XA ELAE O T 2 AME 5 gLk
[ %", Bronte-Tinkew25™ CUIE SZH pylori CagA
R AER N AN BEITE STAT3 (5 Sl i, kK
STAT/ETAKELFLERA), Ath il F 40 Ja X145 5 A
ZARTAK EHAL BN, TR e SE R Rk, 2
VEE I & A Mimuro®5 SIEBHH. pylori sy il i)
CagAR AT H bR 40 i 5423k B 1 Grb2 A HLAE
M, WORERK/MAPKAS Sl i, Aififeit 140 i
SO AR, X% R A I B SR —
WO B ATTHED T AK/S TAT3 HIERK/M APK 1 4%
MIBN{E T R AAECagAWH pylori 5 H
FMLA Mo AR BAEH, 55 B R AR et f
EF] T AR EEEER. Ferrand "W 58 K0,
FEEE SvN IR R/S W NS RN A= RS 2 SISPN
B, gl b B AR ge AR i e ] 3 BE S L
STAT3, KHSTATIF 5 F@icn iz 5 TH
WHEFETE W LY A A2 RS, Konturek 25
W R BT g B B Th Cag A TR I BH 1 26 B 1 b
FAK R E G, 2 KR R CagA TR
S WA F R R T REAE B R T PR EE A .
MR CagA S B W EEHFH MK ER
JRZ AP e R R, FATEL T Cag ARE R % e
N B I Cag A+H. pylori Y N B 15 41 il iy
APATHI SR A, SR )5 FHReal time PCRATINE
WRILRRIE, 45 R IG5 7 Y 4 sl ik
Y2l T s FE LR ()R IA KPR IR B 2 1
(P<0.05), KMH pyloriffiCag AT 145 H AT
5 H W R L PR A . T RN A4 i) S B
5 5 A JAK2FIERK 1 FHIKTTAK/STAT3 HIERK/
MAPK P 5% 40 i A A5 5 5 S 0 i Al 9 it 3R
FERLIL, KRIMCagAXT H bz FEF R T Hi
YEF A — e L B M, $2/RTAK/STAT3
MERK/MAPKM A NG S kS
T Cag AXH WA MR, A0 WS 41K H
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Ak 27 BELIKT 77 BELIBT T AK/S TAT3 FIERK/M APK
25 4N P A 7 7 3 00 B R T A AL 4 T,
MRAIHENA pylori Cag ARHVERFRIEGL )G, 1F
Cag ABRH I PRRMERT, 165 W 2= 5L KR IA 1
o, HWRERENEKE T, S9EHIKCCK-B
ARG, TR SR, (23 S B T A
HITE . JAK/STATHIERK/MAPKIX P45 5
%2 5 Cag AT N B Wb AL IR IA R 4%, 18
it siRN AP BH WX 7§ A5 538 % n] G 280 )
CagA i H i ZmRNA KK IE, ST 45
R pylorf i G 5 308 i R AL R RERIL
SR TT BRI B AR
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