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Abstract Objective: This study aims to investigate the effect of Helicobacter pylori on the expression of the Bel-xL gene and its
potential effect on human gastric cancer BGC-823 cell lines. Methods: Human gastric cancer BGC-823 cell lines were treated with extracts
from East Asian-type and Western-type H. pylori. Cell proliferation was evaluated by MTT assay. The mRNA level of Bcl-xL was detected
by real-time quantitative PCR. The Bcl-xL-mediated RNA interference technique was employed to inhibit Bel-xL gene expression and
BGC-823 cell proliferation. The mRNA level, Bcl-xL protein expression, and inhibitory percentage of BGC-823 cells were detected by
RT-PCR, western blot, and MTT assay, respectively. Results: The proliferation of BGC-823 cells treated with H. pylori extract was observed
after 24 hours ( P < 0.01 ) in relation to the control group. The enhanced cellular proliferation in the East Asian type was higher than that
in the Western type ( P < 0.01 ). The expression of Bcl-xL mRNA in the groups treated with H. pylori extract was significantly elevated (
all P <0.01 ) compared with the control group. Statistical difference in Bcl-xXL mRNA expression was also found between the East Asian
type group and the Western type group ( P < 0.01 ). Bel-xL shRNA significantly reduced Bcl-xL mRNA and protein expressions as well as
BGC-823 proliferation. Conclusion: The biologically active elements in H. pylori extract induced the proliferation of gastric epithelial cells
by upregulating the expression of Bcl-xXL mRNA in human gastric cancer cells. The East Asian-type H. pylori showed stronger influence
on cell proliferation and Bcl-xL mRNA expression compared with the Western type. This result implies that the East Asian-type H. pylori
had much more biological activity than the Western type. Moreover, Bcl-xL shRNA inhibited Bcl-xL expression and BGC-823 cell pro-
liferation.
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Figure 1 Proliferation rate of MTT assay in BGC-823 cells treated with
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Figure 4  Relative Bel—xL protein levels of BGC-823 cells at 72 h after
transfection with Bel-xL shRNA

2.4 Bel-xL shRNA %% e %t 5 9 411 i BGC-823 14 4
(14 5

A3 LY B A ] BGC—823 24h 48h A1 72 h i,
5% B2 Ko shRNA FAPEXT BE AT AR EE , MTT A5 0 75 9
YL BGC-823 MBI 333 —7.5% —24.7% ~53%
(P#4<0.01) . Bel-xL shRNA kLA G40l 1 21 4
B (F5).

80

60

N
=)
T

[\]
S
T

BGC-823 4N ZR (% )
8 o
FA

|
I
(=]
T

—e— u _

_e0F ™ shRNA Bt g ’
shRNA §5 945

-80*™

] (h)
KI5 Bel-xL shRNA B 5154 4 B A1 BGC-823 J7 , MTT i 4
RS R R D RE TR T RV
Proliferation rate of BGC-823 cells after transfection with
Bel—xL shRNA

Figure 5

3 g

H.pylori [ 25 S A F CagA HEH , 5 BRI A
A PIAH Y, Hopylori B YL A 1 25 I8 R 0E M1 25 45
() )5 Bl R 28 A4 K PR B i I R 1Y
IR, LA COX=2 FIYA T M 3 F2RIA B S8, 40
Bel-2 ({3 3k , DT 7| 762 5 740 1 25 447 40 i 1) 484 5
A NG, 94 T R e

Bel-2 K /e —HEE MR TACEH, BAHT
AT (Bel-2 Bel-XL il Mcl-1) , DL AR J T A F
(Bax .Bak 1 Bcl-XS) . Nardone 25" 8 &8 i PRAR A4S
IRIESE A B, H. pylori B4 1 1Y 1 i £85I RS rh
Bel—xL 43634 i 248 75 s Yang Z50%6F 289 441 s PR AR A<
FRIF ST K B, &% CagA BHE H. pylori 147 71 15 9 &



2012445 39 45 18 11

4 118247 1A LR Bel—xL Ak B 69 R AT 3t F & BGC—823 4m i v9 38 74

1345

# ,NF—kappaB p65 .c—myc . CyclinD (1) 1 Bel—-xI f#) 58
A E W . R Hopylori B YL, JE H: cagA BHAE H.
pylori A] GEE 1 _E 17 B B Bel—~L 8 H 1R, 12
B

AWFFE R, Hopylori 247 W Ab F1 E @ 4l i )5
SR T 4 M 5E B 54, A K Bel—xL & mRNA &
RAKE L BER Bel—xL 8K 11 A] REZE B R0 & A
RIS EEAER . BHE X Bel—xL A K
$5 14 1Y Bel—xL shRNA JFURE , WAZE A Bk Bel—x 3 K 3%
TR A BGC-823 ¥ FH A AT REAE T . 450, 5
X FEZH K shRNA B XS BEZHAH L, 266 22 i PCR A
MR 7R T Bel—xL JE K 9 3238 T8 T 45% ; 2 1 ER
ARG R T Bel <L 3K 1 3RIA 1Y B AL, MTT %
i 8 7, A4t A3 5 2% 0 B R AR (P 34 <0.01) . 2
/I, Bel—xL. shRNA J5 K7 GE 0% A7 4 4 1 15 % 40 A
Bel—xL 3 K i) mRNA 7K P2 35 | DL FKE R 3R
iR IR FREE LA TS A R A O S A
[ AR

CagA F 734 450 RUFNPG )5 180 2 R A0S 21
FER, RETY CagA B 1, 575 7 RUAH LL , HA 5158
()5 SHP-2 45 & (9 BE 1, PR HLAT S i i) A= W vk
5B EENXREEY), I 0] RRE 1 BRI
Iy M X B8 98 R AN R G S R 22— FRATT T S AF
S BN BT HL X H. pylori B FE T CagA 8 H 2 5%
PR AR WAL, 5 HA 5 E H. pylori AR CagA
P TP A — 5 A G SR A 5 7R T X R 1 v
R A SET R —

ARSI 43550 187 FH 2R W28 Cag A 25 1 BRAR AN PG 7 264
CagA 55 I B RRC W 24, b P B s A0 s, R T
ARVG TR R Z (B AR P s 22 5 R R P bR LA
R )R A R 5 L 1 R Bel—xL 3 H Y mRNA %
KIVEFH (5105 BUA HE, P#4<0.01) o 278, A7
H.pylori T8 #& (1 4= Y0 PEAE L LU VPG J7 AL Hopylori I
PR A5 A A

AHFFE 7N , Hepylori [ 24 i e A% L IR JH T4
il ZE A Bel—xL (1 mRNA 7K 55 A1 1 4 6 14 B
1%t Bel—xL HE DX B9 shRNA Jihr 57 G 15 98 40 B ), BiE
fg A7 A ) 5 98 40 %) Bel—x L 2 R 1Y mRNA 2351
BAKF I RIE  IFE— e BB L] B i 20 B Y
W58 . B Bel—xL 3k R 7R B 5 40 i i 4 5 b rT
HEANEH, £ Bel—xL (3L FTTER , A T BERL R B 95
BITH— R . & A AR PE )5 CagA 5 H 1Y Hepylori
WAE, AR R E N EYFERES . F—2RA
VG 5 TR AR =2 () A B 1 22 5%, T BB BT 1 B R 1
BRI

S E 30k

1 Nagy TA, Wroblewski LE, Wang D, et al. B—Catenin and p120
mediate PPAR 8—dependent proliferation induced by Helicobacter
pylori in human and rodent epitheliafJ]]. Gastroenterology, 2011,
141(2):553—564.

2 Wang F, Pan J, Luo L, et al. Chronic Helicobacter pylori infection
induces the proliferation and apoptosis in gastric epithelial cells and
gastric precancerosis in Mongolian gerbils[J]]. Zhong Nan Da Xue
Xue Bao Yi Xue Ban, 2011, 36(9): 865—871.

3 R WA HE LA TIRFTE X B AT BGC-823 2 A
LR TR G DN 2 3k A S []. T SR T AR 4% 35,2011,19(17):
1767—-1772.

4 Kang MH, Reynolds CP. Bcl—2 inhibitors: targeting mitochondrial
apoptotic pathways in cancer therapy(]]. Clin Cancer Res, 2009, 15
(4):1126—1132.

5 % sRIJUD, T SO AR AN ) H DX AT T cag A B LRIFR Sk i
ALK S R T EPTY A SRy BB ). i 548 AT K24 7,2007,15
(27):746—749.

6 Hatakeyama M. Oncogenic mechanism of Helicobacter pylori[]].
Nihon Rinsho Meneki Gakkai Kaishi, 2008, 31(3):132—140.

7 Zabaleta J. Multifactorial etiology of gastric cancer([]]. Methods Mol
Biol, 2012, 863: 411—435.

8 Hatakeyamaa M. SagA of CagA in Helicobacter pylori pathogenesis
J]. Gurr Opin Microbiol, 2008, 11(1): 30—-37.

9 Tanaka H, Yoshida M, Azuma T. The role of CagA in H. pylori in-
fection[J]. Nippon Rinsho, 2009, 67(12): 2245—2249.

10 Nardone G, Rocco A, Vaira D, et al. Expression of COX—2, mP-
GE—synthasel, MDR—1 (P—gp), and Bcl—xL: a molecular path-
way of H pylori—related gastric carcinogenesis[]]. J Pathol, 2004,
202(3): 305—312.

11 Yang GF, Deng GS, Xiong YY, et al. Expression of nuclear fac-
tor—kappa B and target genes in gastric precancerous lesions and
adenocarcinoma: association with Helicobactor pylori cagA (+) in-
fection[J]. World J Gastroenterol, 2004, 10(4): 491—496.

12 Uchida T, Nguyen LT, Takayama A, et al. Analysis of virulence
factors of Helicobacter pylori isolated from a Vietnamese population
[Jl. BMC Microbiol, 2009, 9: 175.

13 Kawai M, Furuta Y, Yahara K, et al. Evolution in an oncogenic bac-
terial species with extreme genome plasticity: Helicobacter pylori
East Asian genomes[J]. BMC Microbiol, 2011, 11:104.

14 Jang S, Jones KR, Olsen CH, et al. Epidemiological link between
gastric disease and polymorphisms in VacA and CagA[]]. ] Clin Mi-
crobiol, 2010, 48(2): 559—567.

(2012—04—07 ki)
(2012—06—17 f&[11)
(R £



