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[HE] BE THEHTHRHEAEDRSPU)RBEER(CG)BE BRI T8 E (Hp) vacA
EENERRESHERRAER., HE N 705k H FREBFEHKNEE vacA EEI s K
m XBEHFRFF . BEREROTERN Hp B SHEE. AR 6 HslaB Hp AN s Y
WY S5 HRE K sla B 60190 B HRRFEIAR MM H93.2% ~98.3% ,4 Bk m2 & Hp B m X3~
B9 5 G5 ) m2 872036k B BRF T Z BAIBHEHR93.8% ~97.6% o 1 Bk mlb & Hp B #kHI m
Ky 1879 5 | B K ml B 60190 BkAHRLFFFIHBIE R8T, 3% , 5 m2 BI87-203 Bk A8 BLFF 5 2 I8 18 1
HHT1.7%, BTE 5 ¥ sla/ml B Hp 3 HeLa,RK-13FISGC-7901 =M AR FH BN = WEEH;
1227.9% (12/43) B9 sla/m2 BUEBR¥ HeLa SR N Z HWHEIEM B3 51H65.1% (28/43)762.8%
(27/43) BB # XY RK-1340 JE F1SGC-7901 4 R =5 HAE o BT sla/mlb Fl sla/mlb-m2 & Hp B
MNEFAREHENSHEREM, U RK-13 10 3F,81.0% (17/21) i sla/mib & Hp BBk 1 1 #%
sla/mlb-m2 B A S HWEK . PUSRSE Hp Bk S WEH(84.4%)58TF CG41(60.5%) , ERF LR
EEL(P<0.05), &it WK EBZFBRYK Hp Bk vacA BERERFZET m X, vacA B
Pl 25 Y B M 1 R IR 7E HeLa MR EZE M sla/m2 BB PRZERK-13FISGC- 7901418 I H BB M =
WHEE. mbB Hp SHERBENAT ml M m2 WZE, PUBEREMN H BHRESHBENE
BT CGH,

[%@R] BFHE.&I; sREX BT 8HER

Analysis on the variance of vacA genotypes and their vacuolating toxin activity of Helicobacter pylori
isolates in Zhejiang area CHEN Xue-jun™ , SHEN Yue-fang, YAN Jie. “Affiliated Children’ s
Hospital , College of Medical Science, Zhejiang University, Hangzhou 310003, China

[Abstract] Objective To analyze the variance of vacA genotypes and their vacuolating toxin
activity of Helicobacter pylori (H. pylori) isolates from patients with peptic ulcer(PU) or chronic gastritis
(CG) in Zhejiang area. Methods Signal and middle regions of parts of seventy H. pylori strains were
sequenced after T-A cloning. Vacuolating toxin activity was detected with cell culture method. Results
Compared with the reported sequences of H. pylori strain 60190 with sla/ml genotype, similarities of the
signal-region sequences from 6 sla-type H. pylori isolates were found to be 93.2%-98.3% , and from 1
m1b-type strain was 87.3% . When compared with the corresponding sequences of H. pylori strain 87-203
with m2 genotype, similarities of the mid-region from 4 m2-type isolates and 1 mlb-type isolates were
93.8%-97.6% and 71.7%, respectively. All 5 strains with sla/ml type produced vacuolating toxin
activity detected by HelLa, RK-13, and SGC-7901 cell lines. Only 12 strains with sla/m2 type produced
cytotoxin in HeLa cells but 65.1% (28/43) and 62.8% (27/43) strains had cytotoxin in RK-13 and SGC-
7901 cells. In RK-13 cells, 81.0% (17/21) strains with sla/mlb produced vacuolating toxin activity.
Conclusion Variance of vacA genotypes of local H. pylori isolates mainly lied in mid-region. H. pylori
isolates with m2 type produced high cytotoxin in RK-13 and SGC-7901 cells, and low cytotoxin in HeLa
cells. Cytotoxin strength of m1b-type strains was between strains with m1 and m2 types. Vacuolating toxin
activity of strains from PU group seemed obviously higher than that from CG group.
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B TRATEE (Hp) Z W H R EE (vacA) RIBHY
SHHEREFEE LRARTETHRE, RZBERE
BEENBHETF. AR Hp vacA BEFF EZFEK
KRB EEM FES KRR E (s X ) H XK (m
K)o vacA BT A Hp gt B R A &4 B bR
AEEWEN HEEERE A EEHBHAREAE
X(FERmK)Y, RITWHFREZRA", ¥L
WX BERAEDER Hp vacA ZEHE s K ARE,
BWHE—1sla, B m REREK,BT ml.m2 5,
# A mlb M mlb-m2 Bk A R 128 544 5 slaf
m2 i sla/mlb ¥ 2 ¥ T3 K IS L R HZ B M B
RBEBREN Hp 1 vacA EBEEB AFTHE R
BB, A cH B R R EE SN Hp I K B Bk
vacA REANER REFEHRESARBHERK
HEXR,

mEEFE

1.Hp B2 B M E AR DNA B & 1 vacA
FEX (s).FE KX (m) K RA 84 KM (PCR) K
¥l .70 ¥ Hp 2B B ¥ {L 3 X 34 404 38 5% (PU) 118
HER(CG)BEBERE, K CG 38 #.PU 32
%, Hp BH DNA # il & 1 vacA EFE K PCR
2 BOSCER (3117 5o

2.PCR =Y s fil . 1 338 bp KEEW s
K F 5 & T i#5 % Hk: 5’ -ATGGAAATACAA
CAAACACACCG-3’, 5 -CAACCTCCATCAATCTT
ACTGGA-3" ;73787 bpt A m X 75 L T3l
¥ %: 5 -TCAATATCAACAAGCTC-3’, 5°-CCG
CATGCTTTAATGTC3', XA LB EELYF
BERAF(BBST)T-A RERAN SR HHEW A
BWEZE pUCm-T &k, EABENELT
E.coli DH 5a ¥k 3F¥ 3 , A BB R TR . £

BBST ARWMEHmA R BB HE RS, H5RE

B REFIHITHE™ .

3. VacA Ml & B RREZRENE . SR
SCHR[91H 7 8, BIEL 70 # Hp R B #k R v B
# NCTC11637 (sla/ml, % ik VacA) F1 G50 (s1b/
m2, AFE VacA) R THRERHHFRAGE,37CH
FEHEMTREGEHR4S h, TR TR B L, LF
HLBREEORSE, BREESBRE., AYKE
EER3IX10° AR LERO. 1 ml, HeLa
8 RK-13 40 g (%' b B 40 M #k ) . SGC-7901 48 {2
(NB R R )R T & 10% /M4 I K RPMI

1640 ¥ FH W ,37C 5% CO, 3, UEALx 10
AR BIER T 96 FLiR B, ¥EFR24 hiE, Bl
AE VacA B35 L E AW 10 pl4k 2255 5724 b
EREEMBETUES N AR, Bhins
W3 KBRGE BRFEHNREEFRYE U
NCTC11637 2 FHH: % B8 . G50 J B P 5t R, 3 R K
HEAXNE, SHEEARRE: <5%HRHARRE
Z3 YIS Ry VacA FAHE ;5% ~25% R 41 IR = A T
H+325% ~50% R 4E LS AR H 550% ~T75%
) 200 B 2 Y 7 e g 5 =75 % B4R M S MO AR R o
G A B R E S WA E>25% R HAA R
ABEFTER - EOLERMA ¥ BE, P<
0.05SINHERARIT¥E L.

g =R

1.Hp WG REE#A T .70 # Hp B BH LK
PUMCG BREBEHE, ANF vacA ZEBHp H
BRBO 477 .5 ¥R sla/m1(CG 3 B .PU 2 ¥),43 #
sla/m2(CG 24 # PU 19 #),21 # sla/m1b(CG 11
# .PU 10 #),1 # sla/mlb-m2(PU),

2. B H BT e FIF DNAMAN #4443 17
(b ot R iEEI9F5)) 6 Bk sla B Hp BERHY s
X 3 3# 7= 47 (338 bp) 5 HE H sla & 60190 Bk 48 BL
BERFEFI MM ER3.2%~98.3% , MU KRR
H 83c ¥k5 53a ¥k, BAK K 60190 ¥k 5 23a Bk ;4 #k
m2 % Hp B# M m X33 7= 4 (787 bp) SHEK
m2 % 87-203 ¥k M KL 5 5 2 (8] A8 Ll 44 25 93.8% ~
97.6% , MM B & N 87-203 #k 5 24a ¥k, B IK K
120a Bk 55 64c Bk ; HERL P 51 3 K & BLA B2 Bk 5k 0
BABELGRELI~4, B 1 HEmlb B Hp B
BB m XY #7595 RE K ml B 60190 BRAHRLF
FILE, W EBREBARBREAR, HUEN
87.3% ;M5 m2 & 87-203 %A K, mlb BZE m K
T %4> B4 15 bpFn6 bpFI M BEE H B BR K,
N3 2Z [ A AL R 7.7 % o

3.8 vacA EERBH Hp SHEREHELE .
Fd HeLa.RK-13.SGC-7901 = 7f: 40 jg £ 3 70 # Hp
I PR BE R F 2 BRI v A9 = W4, NCTC11637
=Rk E A BN S EEEH;G0 REH
MEX =FAMY TS WEEM. 100% (5/5)8
sla/ml & Hp @HkX =F41IRAEHB RS WEE
A5 A0 27.9% (12/43) B sla/m2 B E#R % Hela 40
HaFB A2 WA, HAH65.1% (28/43)F162.8%
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(27/43) B & Bk 3 RK-13 48 il #1 SGC-7901 4l fg 5 =5
WHEEM. FTA 21 % sla/mlb B A 1 # sla/mlb-
m2 B Hp M=F4RHEHABHSHWEEH, U
RK-13 480 30, 81.0% (17/21 ) sla/mlb # Hp &
B 1 8k sla/mlb-m2 BESHWHE N, BEMNT ml
Mm2BZE, ERLEIL

(1)1 ATGGAAATACAACAAACACACCGCAAAATCAATCGCCCTCTGGTTTCTCTTGCTTTAGTA

@1
31

(1)61
)61 ..
3)61 ..
@61 ..
)61 ..
6)61 ..
netL ..

(1121 ATTOCAGCCA’I"]‘GTTGGGGGCATCGCTACAGGCAOCGC’TGTAGGAAOGGTCT CAGGGCTT

(6303 ER Toverenennnn TG TvrvvrnnnenennToeiii.a,
3121 oot Tooeens O | N
[C)) 7] s Toverennnnnn (I TR
()33 N ATooo.... (O (e N
(33 N Terirrirnnns L {0 PR
(D121 oo AT, (I N
(1)181 CTTGGC’I‘GGGGGCTCAAACAAGCCGMGAAGCCAATAAAACCCCAGATAAAOCCGATAAA
(023 L. ) NN SN (U
G181 . | VR G ........... Grveeenananannns
() 3 3 Go...t [
(5)181 ..... | A (U (U
[T 3 R (- Grveeieaeinnnns
(0] 1) N Gevevrennnnn [
(1)241 GTTTGGCGCATTCAAGCAGGAAAAGGCTTTAATGAATTCCCTAACAAGGAATACGACTTA
2)241 ... G

(3)241 .

@241 ...

(G241 ..., .G T s
[ 2 S [
(GO S S . C..
(1)301 TACAAATCCCTTTTATCCAGTAAGATTGATGGAGGTTG

(AR 1) R ¢ A

() 111 S DU

(OO K ) R TP

[ K1) S

(B)301 .ooieeeeeeaiee e eeearerereeeeees

(m3o1 ...... [

(1) : $& % sla B Hp Bi#k 60190 9 vacA ZH s K75 (GenBank
B 75 U05676); (2)~(7):6 ¥k sla B Hp MG IR Bk A vacA EH s
X 3 (45 :46c.8c.53a.23a.83c Ml 84c); FUERERINWFF
M1 sla % Hp BHEM s REEFRT 5 MU i
4 ZRBRESEHERFROXR - ARZSHES
M Hp BHREEMERBETRIMRE 2. U
RK-13408 & 9, PU 4 %84.4% (27/32)Hp Wtk
FHESWEE, BT CG 4H(60.5%,23/38), ZRA
B ¥R X (P>0.05),

Wi

vacA EFERIBH = HWE R EME L LK™ 4
WA EXEBREEENBORE T A A2

K23864~ 3888 bpfI B3 M . Atherton &
MREAARFE Hp Htk vacA REFINEREKRH
R FEMFESKREE (s K)FPEE 4730 bp
BRI (m X),H¥ S KK sla.slb fl s2,m X4

(1)1 TCAATATCAACAAGCTCACTACATCTGCCACT. AATGTGAACGTCAAAAACTTTGACATTA
1 G.

El; 121 ATATAGGCGATMGTCTCGCATTGGTGTCGTTAGTTTGCAAACGGGATATAG(XX)GGCCT
) 2 T L
3121 ....oaelel CA LGt T..C .............
L
(B)121 ..vennlnn CA.G........ A....GC..... G..G..Teiininnt

(1) 181 ATTCTGGGGGCGTTACTTTTAAAAGCGGTAAAAAACTGGTTATAGATGAAATTTACCATG

(B)241 vovniniiiiii i Ao, Aveeriiiineineas
(1; 301 TTTTTGGAGCCCCAGGAAACATTGCCGGCAAMCAGGGCTJ‘ ATGTTTAATAACCTAACCC

(4)301 ....ovniiniinne S
[GYR11) SO Ao T Covvvvnnnnn

%1; 361 TAAACAGCAACGCMGCATGGATTATGGTAAGGAT’ITAGACTI‘ AACCATTCAAGGGCATT
361

[ 3 [
(1)421 TCACTAACAATCAAGGCACGATGAATCTTTTTGTCCAAGATGGGCGTGTAGCGACCTTAA
C

[ 22 P (¢ AP G.
E 1)481 ATGCAGGCCATCAAGCAAGCATGATATTTAATAATTTAGTGGATAGCGCGACTGGGTTTT
G G C

[ 2 ) P N A...
(1)541 ACAAACCACTCATTAAGATCAATAACGCT CAAAATCT CACTAAAAATAAAGAACATGTTT
G.

(5)541 ......iiint Covrriiiee Cev v
El; 601 TAGT GAAAGGGCGAAACATTGATTATAAT'I'TAGTGGGAGTGCAAGGCGCT AGTTATGACA

(4)601 ...... 6. Comnn e Coreen
(5)601 ...... G

(1)661 ATATTTCTGCAAGCAACACCAATCTGCAAGAGCAATTCAAAGAGCGCCTAGCCCTTTATA

(1)781 CATGCGG
(2)781

3)781 .....
(4)781
(5)781

(1) : 8% m2 B Hp Bk 87-203 8 wacA #H m X #5) (GenBank
HFE U05677); (2)~(5):4 # m2 B Hp B JREBKAY wacA ZH m
K50 (45 :43a.120a.24a 1 64c) ; FRIKFRSIYFF)

M2 m2® Hp B@HM m REERFFMHEMUE LR
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100% 95% 90%

8c
83¢c
53a
23a
84c
46¢
60190

60190 ; #2 & sla & Hp B8k (GenBank & 35 U05676) ; 46¢.8c,
53a.23a.83c M 84c:6 # sla & Hp i RE#
B3 sla ® Hp BRI s REFBFFI M 3L R B

100% 95% 90%
L 1 ]
24a
87-203 ]
43a
f—

120a

64c

87-203: ¥ X ) m2 % Hp B #k (GenBank & 35 U05677) ; 24a.
43a.120a 1 64c:4 Bk m2 % Hp I PR Bk
B4 m2 % Hp B m KEHFBRFF SR B

Rl AR vacA BEEREH Hp NAFAARANSWEREELE

HeLa RK-13 SGC-7901
¥RN gﬁﬁ 4+ 3+ 2+ + - 4+ 3+ 2+ + - 4+ 3+ 2+ + -
sla/m2 43 0 2 10 15 16 4 11 13 8 7 4 11 12 9 7
sla/ml 5 2 2 1 0 0 2 2 1 0 0 1 3 1 0 0
sla/mlb 21 3 7 6 2 3 9 4 3 2 3 9 5 2 2
sla/m1b-m2 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0

A ml F m2, M vacA W sla/ml.sla/m2.slb/
ml.slb/m2.s2/m2 # s2/ml ZANEFHRE, }/5F Pan
U Strobel 4" ZER BE#% m1 Al m2 4 B i Hp
BEHRFRIMT mlasmlb M mlb-m2 % m KERE,

£2 AEZWEN H BHREEHERTEFHIA
ZRFH P4 =
+ 3+ 2+ + (%)
60.5(23/38)"
84.4(27/32)b
71.4(50/70)

BRI 2

CG 38 3 11 9 8 7
PU 32 6 12 9 3 2
i 70 9 23 18 11 9

H:y?=4.84128, P<0.05(a vs. b)

HRERSY, vacA H BB K457 4 9 B 5 H
BWER, MABRMILERL sla B E 5 H . B XH
KAt EHKX sla F1 slb BE R, PRI XX U sib K
F,{H ml # m2 B HKRBAHE ; B A4 B 8 Hp
vacA WLk slafml A ¥, RE BN Rt X
vacA FEHE B K sla/m2 B A sla/m2 K E, AT
MR RE RIS LK BEREF LB
vacA HE s KB ABE, W HBE—H sla, Hm K
BRBE K, H ml.m2.mlb fl mlb-m2 4 4> W AY;
sla/m2 # sla/mlb ¥ 2 #{L X PU & CG B & B
P Hp BAR A vacA EHERE, 55 E mlb f1
mlb-m2 75 BRI A ml B2, AR R F 3B i
iR AR, vacA EEBAFEK Hp M7 PU
FCCREFTHRUEERHERITEEN, 5FH
ERELBMTERELR, ML AH vacA EH

REoR)NEEE, BRELEK vacA 5 BB
RP PR EER mlb BRE, RITAR, BERILF
BARE mlb, FEFEHEEHRR PR G %EHEMI
Y, LS m RAGEL ml.m2 48 E N #
%N mlb P&,

BHEBRFEII DI ERY, vacA sla B s KA m2
By ERFFHSCRENRESE
BRBR B HE L 510 BB B A DU, 43 3 R 93.2% ~
98.3%f193.8% ~97.6% , (B4 & H AW I 6
Pk sla B Hp B HRI s R R HIRIAM UG ER, &
BV X sla BUBE AR R —E MM E, m XK
HEANATE, H mlb ® Hp BH M m K5 ml.m2
RBEERMEYUEMNNST.3%MT71.7% ,KFHT m
XMERE,

vacA BEEBEEFHA HphY BEREBAHE
HRESHEEE KRB ERS vacA ZERKHAR
X, %A HeLa G043 Hp VacA WM TIEA,
K st/ml BE W, sl/m2 BEHEER LD ,H
ARK-13 S EARERE LA W,s1/m2
BMHp TERAEEHOAREERA, EEATR
o, 3471 HeLa RK-13.SGC-7901 = b 48 g 6 Il #
TIABARR vacA A Hp BARREWEN, XH
FFE 5 ¥k sla/ml B .21 # sla/mlb B FI 1 # sla/
mlb-m2 & Hp X =FAMRYAHBH T REIEM;
1227.9% (12/43) B sla/m2 BB R XF HeLa S T
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AWM, HA65.1% (28/43)F162.8% (27/
43) Ky B Bk 6 RK-13 40 i F SGC-7901 40 IR A =5 W0 5
YEF . sla/mlb B Hl sla/mlb-m2 & Hp R HE=
FHBRBENA T ml i m2 B2ZE, F— vacA EH
MM ARARAREFEN S HEEARNHER, X H
— RS HEBEANRELEER, XHER
ESAREKRER S WEREARAFRE X, LAESA
FIEHM VacA W ER, SEARARK KL S
BEAARFRUBH#EAHBANERKTEREASE X,
RKA13MAE LKA ES ml M m2 Z&, i
HeLa 4 M/ #3E ml &, # {0 A HeLa 40 f A
Hp B i 40 I3 /E i A R R, RK-13f1SGC-7901
EETRMASBKX Hp ERNWARSEE, m2 BE
HRARK-BMAE LEARFHBER AR
FhE,RHAT m2 B Hp M HBURE, TR RE
m2 B Hp £ E PUBEPHERER, REW
YL 36 X 4 85 i Hp Bi#k vacA HEE SEKFHTE
BELBEHRXD BT HENERN S REED
RB:PUARLEKN Hp ZHWEHEEERT CG4,
BEBFEHRTRES SR PUMEL,

$ £ X W
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