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Effect of Helicobacter pylori iceA gene on growth of SGC7901 cells
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Abstract Objective  To observe the effect of a Chinese Helicobacter pylori Hp iceA mutant strain
on growth of gastric epithelial SGC7901 cells in wvitro and study the iceA-related cytotoxicity. Methods
Morphological changes of cells were observed and compared after the wild or mutant strains of Hp were co-
cultured for 48 h. Cell proliferation was detected and analyzed by methyl thiazolyl tetrazolium MTT assay
when the cells were co-cultured for 12 —36 h. Cell cycle and apoptosis of SGC7901 cells were determined by
flow cytometry when the cells were co-cultured for 24 and 48h respectively. Results The morphological
changes of cells were similar in wild and mutant strains groups. The cell proliferation was significantly different
among different groups after the cells were co-cultured for 30 and 36 h respectively P <0.05 . The cell
proliferation activity was significantly higher in mutant strain group 0.745 +0.006 than in wild strain group

0.728 £0. 017 when the cells were co-cultured for 30 h P <0.05 . The cell cycle was arrested at G, phase
and S phase in wild strain group and mutant strain group respectively. Significant apoptosis was observed both
in wild strain group 33.04% +10.69% 52.28% +3.41% and in mutant strain group 44.23% +11.34%
57.32% +0.88% when the cells were cultured for 24 h and 48 h respectively P <0.05 . However no
significant difference was found in the ability of the two strains to induce apoptosis P >0.05 . Conclusion
Hp can significantly affect the growth of SGC7901 cells. The mutant of iceA gene has no important effect on the
morphological changes and apoptosis of SGC7901 cells but can significantly affect their proliferation and cell
cycle.

Key words Helicobacter pylori iceA gene cell growth

Corresponding author Duan Guangcai Tel 86-371-67781964 E-mail geduan@ public. zz. ha. cn

BIEEE  BU A HIE 0371 67781964 E-mail geduan@ public. zz. ha. cn



H32 5 191
2010410 A 15 H

EE A NI
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 19
Oct. 15 2010 2095

WA TIEFT T Helicobacter pylori H. pylori J&—Fh
LAET N E R 22 PV S R W
YRR — WA IR BOR S R T S 2 R E
AT HBoRHLH S E AN TE S T Hp 2
fih B R b R S5 AT 5 R GA — B A G R ——h
IR R A J2MST T cagA Fil vacAd ZAME) L —Ef
JIMIFFEER [ iceA induced by contact with epithelium
RS 0 RIE A E 2 AT EITT iceAd 3
K5 H. pylori G211 18 RN A AE 97 HA B
MRESErE "1 RS 3 2 R iceA 3 IR (¥ BH
PERRRBEATRUAHOCHERE S TAE B SRR iceA JEH
PR BRI AR 5 1 T ok 2 ) ke =2 AH ) ) 3% 5 T bR
[i] 5 DR 2% 1) 2 5 249 AT B 5 i %32 i 8] ) e ) B
1M B ARl AR EE R 3 PRI S A — R 1 22 5% AT R
2 PHEOLEURTE RN KRR AS R 78 7 1 5K 55
B DA MR 5 25 SR A AN B M s e v 51 4 X R 4325
BARIZHE R R ERVE ] A S AR AATA 2]
BEFFIR iceAd 4 AJRTHZEAERE " BT A M T 0
BRI IR 7 B Bk MEL-Hp27 B A B F1 58 248 Bk X
SGC7901 4l A=y szma 43-#r b [l R 43 5 B ik Hp
FIBE S REA iceA TEANMI V- RO FEMERLN, & TEXS ) ]
iceA FEK 255 Hp BOw i 731 L B2 HE 52 Ak 3

1 #RE5FE

1.1 ##
1.1 PEkE HETTIRATTE 4 B Rk MEL-H. pylori 27 Hp27
AR T8 25 40 P R B A PN 4 3 O ol R S = R P
iceA BEH 875k MEL-Hp27 AiceA fA S BATAEE N R %
FIA KRG AN Hp WAREEF T & 10% 2 1 14 A [CF- A
37 CHT A TR
1.1.2 4 B A gnpakk SGCT901 4R 1 H E Rl B
EAFAA A RS RS 10% BG4 LI ) RPMI1640 1
FRrh 37 CHUMEEEIRA PR R 2 ~3 d a1 ik
1.1.3 FZH DU L UL MTT - — T R
DMSO  ftfkikiE PI H1 AnnexinV-FITC Kit ¥%2% [E SIGMA
INFIFE S RPMIL640 1% 7% 3 g 35 [ HYCLONE /3 ] 72 /% Hp
PUIM T R AT 5 2 il 25 I ARAF
1.2 Fi&k
12,1 WEHRSAILREREMEAWE  #HME S Hp
PR SGCT01 A0 it HUXT 5 K 19 SGCT901 4 fiki ity
PR il 45 R A BB O LA S x 10° /LR T 6 fLIR &
MRS FRAR TR R 24 h S 43 A S E AR bR Hp27 FHSE AR bk
Hp27 AiceA [/ 1640 58255575 4B 5 40 Mo i L 51> 100: 1
RSB IR IESE AR 25 2 R AT ) 5 3 O T 0 1 1 o %
FRANML  ALRETE 48 h 5 7ERE WA T XA S UE AT B
Bigic

1.2.2 TERRS 200 ARG B PR 42 0 58 B RS SR R A
Hukk SGC7901 WA Ab T X E A= K A 4E A [R] B 43531 35 57 91U
SEAE R AP Hp27 Wikk  Hp27 SRk 528450k 5 x 10°/ml
S5 40 SGC7901 5 x 10°/ml ekEs% 11 37 C AN iE 346
NPT A2 T 30 min - F 10 ml (¥ 15% BEBHVA TRV 25 A AN
FIFEAMf EAAiiE BE3 e FIPBS WE 13 A 1 SHRER
Hp il 7K EWFE 30 min - 15 ml /) PBS £ 3 3 Sl A
FITC-(H btk K LW E 30 min - PBS PE 3 i #E%¢6
BIE W T S B AH
1.2.3  4ufasgism ° il £ 20 M B BB LS x
10°/FLEER T 96 FLAR I FREFRAT 4595 24 b BPAE MR A 28728
Bk 2 A28 d] AL A 200wl & AH [F 40 5 4L H. pylori

5x10°/9L MBI 25 4 & H R 20 M B0E S 0 s
B SGCT901 40l M4+ 6 ~EFL LREFE 12 18 24 30
36 h it A MTT 5% 5 mg/ml 20 pl k285554 h L5
WS EFLANA DMSO 150 wl F8434E % 10 min TERGHRYL 492 nm
WA T IENZEE D 492 RS ES 3 K
1.2.4  AupjE M a7 il £ BELAN I BR VRO T B 4RI S
10°/ml FEFRAIM T 100 ml 4UAERE SR P #5524 h BFE
PRLL AN ZEAERELH 73 0 B A R 20 s B B e 3 40 v 5 A i
H LR 10001 25 AUIIR & 41 e R 35 3R 2 AksLhE5R 48 h
CAEANML PBS ¥k 3 I IMAVKTA 1Y 70% i) LB E 4 °C ik
Y6t 800 x g B0 10 min 25 B PBS P2 ¥k il 2 mg/ml PI
BLRE R 50 pg/ml BEF 30 min J5 U =40 A0 2 41 ff
DNA & A4t i J 1
1.2.5  4uiaydT-srdr SCES A K vk A 12,3 e
JeEE 7 24 48 h 4SS AL AN JRER B 1 x
10/ml B 0.5 ml 4058 1000 r/min 4 min B.0 35 3
0.5 ml Binding Buffer & il 1 wl ¢5E451C A9 Annexin V 315
8 30 min BIA S pl PLIESTJS 4 CHER 5 min 1A 500 pl
Binding Buffer 37 Bl FyisCAMARACKAN  FiRSCIA TR 3 K
1.3 %tz o

i 1 SPSS 11. 0 #ff PRALZIA LW BCRHH ¢« Kl 20 22 (]

FA LU R B TR 38 2250 #T

2 HR

2.1 sy AWK

FHAE KRS R 5eREW I IR AU N S A
WG TAMEY B748 h 5 28 FIALAN BE AR K AN i
B W IR AN MR P SRR Hp2T B A bR AR
SLARRRAL S AN A IE S A DL 1

A Fgs R Hp Af B FAtkil Hp27 &g C R E44
Hp27 % Tk %
1 BIERMEWRSZE48 h SGCT901 HpaFA  x 100



I EE 19
2010 410 A 15 H

o= F
2096

PN
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 19
Oct. 15 2010

2.2 BrE5miaRmni
B Hp27 B AE R4S #4331 5 SGC 4R St 7 966 i
BT T S 7 B A A 0 2 728 o 24 1 G B 7E SGCT7901 41 iy 2% Thi
K 2

A FAKRMA B T XA
2 Tk IEE Hp27 Xf SGC7901 MR MIsEMIER  x400

2.3 mipiga

FERFR 12 h A1 18 h 5523 (AU FU AR s g e 3
B 24 hm MG DR RE JLEER 12 18 24 hoip BPARARAL
FNGEAL IR 04 20 0 38 B 3% 1 45 25 LA L o ] 22 50 % 9
30 h #1136 h i A% 21 40 M ) S ARG MR R LI R 22 R P <
0.05  Hrfr 1557 30 h if AR AL 40 Mg M 58 6 A s T I A R
2 P<0.05 L3 1

%1 325 SGC7901 HRAEREA MITE n=6 x=s

15 12 h 18 h %h 30h 3%6h

4l 0.402 +0.046 0.441 +£0.015 0.726 +0.032 0.832 +0.034 0.908 +0.016

Hp27 BAERRZH 0.419 £0.003 0.466 +0.036 0.713 £0.009 0.728 £0.017  0.812 +0.025"
Hp27 7I5kk4H. 0.408 £0.023 0.449 £0.012 0.701 £0.019 0.745 £0.006% 0.833 +0.032"

a P<0.05 5% A4t b P<0.05 5 gtan

2.4 zmhe R B ml

S A G Hp27 B AR R 290 i J 300 A 52 ) 32 23R 3
o GBI BIsE N GBI S WL R R B G, BIRHA 107 Hp27
SRR ANAE A S g 52 2R B S WL IR G, G,
WL R B0 S IR AT %2

R2 HAGKIEF 8 hEHARAHNSE %

215 S 1 Gl G,
S 37.4 56.2 6.4
Hp27 $F/E R 35.8 40.3 23.9
Hp27 SRAERRA 63.5 27.3 7.2

2.5 @A A
A R 2 RN ZE A MR 34 T LIS S A = Ak B R PR T R
#24 h TS PR 33.04 £10. 69 %  44.23 +
11.34 % ¥ET2AHAMT- % 13.65+6.11 % P <0.05
B3 JEE3E48 h (AT RN, 52.28 £3.41 % 57.32 %
0.88 % ¥ T HAWT- % 22.04 £5.78 % P <0.05
K4 (HEFAERRAIZAS KR Z 7] 24 h K 48 h fIET 2R

LW 2R P>0.05

10'] 10*
lO‘I 10*
E 10°] £
A~
10! ¢ 10!
1004 = SR @_. 10°
10 10" 10* 10° 10*
AnnexinFITC

S — 10"
10° 10" 10* 10° 10* 10° 10" 10> 10° 10°
AnnexinFITC AnnexinFITC

A =84 SGCT901 Zmfe. B Hp HA#4A C X444

3 SGC7901 #8AE 5 Hp 1£1Z5 24 h BFREEAF TR

10* 10°f T 10
10° 10§ [ 10‘-'=
£ £10q - Elofi
.-I()‘-l 10'y 10';'
100 O il B
10 10" 10> 10° 10* 10° 10" 10> 10° 10* 10° 10" 10> 10° 10
AnnexinFITC AnnexinFITC AnnexinFITC

A Z@% SGC7901 #4mfi. B Hp A4 C R E#4a
4 SGC7901 AR5 Hp ££125F 48 h R AMRARE TN

3 it

N T WFTE dceA BTN XTARML AR B2 AS S48 1
S0 Hp27 B R FAL 2 Y 58 28 Bk 15 40 i 3
Ir MEHILERZEM 48 h J5 SGCT901 4~ F 4]
AROIRS R SEB IR A MR fib o B S A kA
(I H. pylori SRR AN A bR A5 | S 40 I I 2527 2k
ARARARML MRS 13 B B9 DO BdW] Hp27 5540
J Sk 55 9% 5 A0 M BT 2 2 A AN IR deed FEINAHSCHY
AT A2 R0 FATT o3 K Hp27 S A= BRI %R
ARRRS A ML R IR SR LS A M S s R R B S = H
AUAHM JLREFRAG 12 b F1 18 h SOG4 4 S ) 3% B
W Ul B FE A0 B AE R R0 Hp27 B RR X 40 i
SGC7901 HA B fe s s VR A X — B vl RS2 4
MEAERE IR W — RO N TR B3R 24 h
JG S EAA LA TS B BT B U AR R R
36 h 5 LA SEHAZERVE P<0.05 &Rk
ISR IE R S N 2 s S5 sl Ok AR A% 0 R
W& JUHORAE Hp BOAnMary 5 39wl LS 2o i Sok:
AR/ Sxk 240 46 B 26 B O W S B RAE T O T
M iceA FEIN Y ZAEXS Hp TR R IE L 20 0 I 240 46 5 1
DU ASIFE 53 531 Xk B A A 0 52 R A AN [a] ) ek
[B] S AT He b AR RIAAE R IR 30 h i 35 (1Y

S EA G S RASR L B 2R SR T ]
o THPERRZE P <0.05  §iH] iced JEIATE Hp 55 411
S FRIN R RE S 5 i A 1 0

T T 200 0 J1 390 5 200 ) A R A B D AR 5

SHEAAS RGN 1 240 T 0 1 % 5 240 4 i ] 391 ) 52 o



H32 5 191
2010 410 A 15 H

Bk

%

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 19
Oct. 15 2010

S

2097

S5 Hp27 W AE ik RN 58 A8 A 10 BE i AR S B R S
SGC7901 2 e %y 210 A J) 3 (EL — 35 b &40 e Jid 0] v 25 3
S EL AN TR] D22 35 PR A el 2 T DS 350 B e
2 R s e AR 2 S LK AT R R R B0 41
HEFEINHIVE A E A R P 2 —  He e e R R =1
B 5 T — 25 I

Hp B s B L i - pLss A2 |
HIAMARZ % 1A 75 Hp i8530 b K 4 i 3 740
O RAE iceA —E WM IS N TIESE (H
‘BAE Hp 5 5 09 1 Rz 240 M 0 123 B b i 1 O AN T
R TS iceA 7E Hp if5 509 2 40 T i/
o AT E — 2 o B EL R S RE I 06 R AT 4 i B
Hp27 H7 4 fk B 46 8 (1 28 45 #k 15 SGCT901 4 ifg 4t 1%
F& KT R G5 B AR MR AR R A Y
ATDOE A A B B T JERE 3R 24 48 h (WIH T
REPEETEA4ET R P<0.05 X—4RY
Hp JeH 35 5 I 0] DLs 5 40 08 7 09 AF G iR 18 —
Y AT ANERRHE 24 hif /248 h Hp
B BT A MRS 2R AR R AE TS S A B R T BE S TR AR AT
EHEMZES P>0.05 Kb ARERAT S S,
He iceA FEN Y ZEAE I N4 %F Hp 75 5 4 M 7 7 7= A=
WBCE B Hp 1 iceA JEN7E Hp 155 R 40
T AL RE AT BER S — A L A
A5 38 2 35 AL T SR [ 1) S A ik RN
iceA JERIZEARRR 43 ) 5 A ML AR P L5 3% L3 iced S
PR 98 AR X 1 M8 Bz AR IS R A0 e ) 40 3
FAFN T RRPE 0 WP R I A ) 2= D g
YA BT iceA LD 25 1 1T IBAT B B0W 19 7 1
B 47~ H AR 4 i S0 HIL ) B9 S 56 LAtk

% 30k

1 Costa A C Figueiredo C Touati E. Pathogenesis of Helicobacter pylori
infection J . Helicobacter 2009 14 Suppl1 15 -20.

Uchida T Nguyen L. T Takayama A et al. Analysis of virulence fac-
tors of Helicobacter pylori isolated from a Vietnamese population J .
BMC Microbiol 2009 9 175.

WEGS SBLL BUEFY AE. ATTIRAT TR RO P IR TR
Usg T S EBERSFFR 2010 32 50 450 -453.

il FN BJHE S WATTIRAT I UreB414-OMP18-LTB fil &
IR M R T SE T L 58 =R R 22 2008
30 12 1107 -1110.

Figueiredo C  Quint W G Sanna R et al. Genetic organization and

10

12

13

16

17

heterogeneity of the iceA locus of Helicobacter pylori J . Gene 2000

246 172 59 -68.

Caner V. Yilmaz M Yonetci N et al. H pylori iceA alleles are dis-

ease-specific Virulence factors J . World J Gastroenterol 2007 13
18 2581 -2585.

KoJS KimKM OhYL etal cagA vacA and iceA genotypes of

Helicobacter pylori in Korean children J . Pediatr Int 2008 50 5

628 -631.

Homan M Luzar B Kocjan B J et al. Prevalence and clinical rele-

vance of cagA vacA and iceA genotypes of Helicobacter pylori isolated

from Slovenian children J . J Pediatr Gastroenterol Nutr 2009 49

3 289 -296.
SRR TAAe EART AR dTIRAT P TR R EOR DGR N

cagA iceA vacA i HPO519 G374y 4 J . th A JLAT i 2% i
2006 27 6 508 -512.

Ben-Mansour K Fendri C  Zribi M et al. Prevalence of Helicobacter
pylori vacA cagA iceA and oipA genotypes in Tunisian patients J .

Ann Clin Microbiol Antimicrob 2010 9 10.

i BUTA KAt SR WA TTERAT B P I R Bk dced

BRI RS E T AR AR 2009 17

11 1098 -1102.

Weydig C Starzinski-Powitz A Carra G et al. CagA-independent
disruption of adherence junction complexes involves E-cadherin shed-
ding and implies multiple steps in Helicobacter pylori pathogenicity

J . Exp Cell Res 2007 313 16 3459 -3471.

T BKIF JASC. MASPIN BAZ ik 4R i w8 B Hxp

FURZ0 I Bk SGCT901 HFH M2 T . 4 = ZE B K% iRk
2009 31 4 326 -329.

Cha B Kim KH Kim H. 15-Deoxy-delta 12 14 -prostaglandin J2
suppresses nuclear factor-kappaB-mediated apoptosis of Helicobacter
pylori-infected gastric epithelial cells J . Ann N'Y Acad Sci 2009
1171 457 —463.

Abdel-Latif MM Windle HJ Fitzgerald K A et al. Helicobacter py-
lori activates the early growth response 1 protein in gastric epithelial
cells J . Infect Inmun 2004 72 6 3549 -3560.

KiMR Lee HR Goo M ] et al. Differential regulation of ERK1/
2 and p38 MAP kinases in VacA-induced apoptosis of gastric epitheli-
al cells J . Am J Physiol Gastrointest Liver Physiol 2008 294 3
G635 - G647.

Ding S Z Smith M F Jr Goldberg J B. Helicobacter pylori and mito-
gen-activated protein kinases regulate the cell cycle proliferation and
apoptosis in gastric epithelial cells J . ] Gastroenterol Hepatol
2008 23 7 Pt2 €67 -€78.

Shibayama K. Molecular mechanism of Helicobacter pylori-mediated
pathogenesis ] . Nippon Saikingaku Zasshi 2008 63 2/4

387 —390.
fE 2010-04-13 &M@ 2010-05-10

i EHE



