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Investigation on cagA vacA dominant genotypes and the coinfection of Helicobacter pylori isolates from
patients in Zhejiang CHEN Xue-jun YAN Jie MAO Ya-fei LI Li-wei. Department of Pathogen
Biology College of Medical Sciences of Zhejiang University Hangzhou 310031 China

Abstract Objective  To determine cagA vacA dominant genotypes of Helicobacter pylori in
patients suffing from chronic gastritis CG  or peptic ulcer PU  and to understand the correlation of
different genotype H. pylori infection coinfection and the gastroduodenal diseases. Methods H. pylori
strains were isolated from antrum and corpus samples on 42 patients with CG and 36 patients with PU.
Polymerase chain reaction was used to detect cagA and the s and m regions of vacA in 156 H. pylori
isolates from both antrum and corpus. The distribution of H. pylori genotypes and coinfection in CG and
PU was analyzed. Results Almost all of the isolated H. pylori strains were cagA positive. In region of
vacA only one genotype of signal region sla and four genotypes of the middle region ml m2 mlb and
mlb-m2 were found. The proportions of sla ml sla m2 sla mlb sla mlb-m2 and coinfection of
multiple H. pylori strains in 78 isolates from antrum samples were 6.4% 55.1% 26.9% 1.3% and
3.8% and the related proportions of those from corpus samples were 6.4% 53.8% 25.6% 3.8% and
5.1% respectively. Sixteen 20.5% patients had multiple H. pylori strains with different cagA and
vacA genotypes and multiple samples were better than single sample taken from one stomach to increase
the positive proportion of coinfection. Conclusion cagA* sla m2 was the dominant genotype of H. pylori
in the CG or PU patients followed by cagA™ sla mlb in the Zhejiang area of China. Some of the patients
were coinfected with multiple H. pylori strains of different cagA and vacA genotypes. However there was
no significient correlation between the genotypes or mixed infection with multiple strains CG or PU.
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Helicobacter pylori Hp TE >
4.PCR vacA S m
Hp vacuolating cytotoxin gene A cagAA 1 PCR 100 pl
vacA VacA 0.25 mmol L  dNTP 250 nmol L 2.0
cytotoxin-associated gene mmol L MgCl, 2.5 U Taq 100 ng DNA
A cagA CagA PCR pH 8.3 PCR 94°C
vacA sl ml sl m2 5 min 35 94C
s2 m2 sl ml sl m2 1 min sla slb s2 ml mla m2
s2 m2 ! 52C cagA mlb mlb-m2 55C
vacA 1 min 72T 1.5 min 72C 7 min
Hp cagA 2 PCR
cagA TaKaRa 1.5%
vacA Hp**
Hp cagh vacA 1 PCR Hp cagA  vacA s m
Hp
5 -3
Hp bp
P - v — py—— =
PCR Hp cag A cagA F1 (‘xAI‘ éACA(:(‘:CAA(‘xC I'T I‘ I‘(TA(;T(I 349
Bl CTGCAAAAGATTGTTTGGCAGA
vacA Hp cagA ¢ D008 ATAATGCTAAATTAGACAACTTGAGCG 298
R0O08 TTAGAATAATCAACAAACATCACGCCA
VacA
Sla! SS1-F GTCAGCATCACACCGCAAC 190
VAI-R CTGCTTGAATGCGCCAAAC
1. 2001 11 2003 2 Sib ! SS3-F  AGCGCCATACCGCAAGAG 187
VAI-R CTGCTTGAATGCGCCAAAC
S SS2-F  GCTAACACGCCAAATGATCC 199
VAlI-R CTGCTTGAATGCGCCAAAC
1 Hp ml ! VA3-F  GGTCAAAATGCGGTCATGG 290
H P 78 VA3-R CCATTGGTACCTGTAGAAAC
m2 ! VA4-F  GGAGCCCCAGGAAACATTG 352
49 29 6~ VA4-R  CATAACTAGCGCCTTGCAC
78 42 27 mib7  VamF3 GGCCCCAATGCAGTCATGGAT 291
8 7 Vam-R3 GCTGTTAGTGCCTAAAGAAGCAT
mlbm2 7 Vam-F3 GGCCCCAATGCAGTCATGGAT 295
36 8 23 VA4-R CATAACTAGCGCCTTGCAC
5 mla® VA3-F  GGTCAAAATGCGGTCATGG 290
2. Hp VA3.1-R CTGTTAGTGCCCGCAGAAAC
5. X2 P<
Smg LTMP 10 mg L 2500 U L 0.05
2mg L B 37C 3~5
Hp 30% 1.Hp cagA vacA
-70C 78 156  Hp cagA
3. DNA vacA 2 cagA  vacA
37C 5 Hp sla ml m2 mlb mlb-m2
0.01 mol L pH 7.4 PBS 3 PCR 1
TE - DNA DNA slb s2 mla
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2 Hp cagA  vacA CG PU
CG n=42 PU n=36 CG n=42 PU n=36
vacA
sla ml 37.1 2 5.6 56.4 37.1 2 5.6 56.4
sla m2 24 57.2 19 52.7 43 55.1 25 59.5 17 47.2 42 53.8
Sla*lmlblbf 11 26.2 10 27.8 21 26.9 10 23.8 10 27.8 20 25.6
sam 00.0 12.8 11.3 00.0 38.3 33.8
mzmultiple 12.4 25.6 3 3.8 2 4.8 25.6 4 5.1
untyped s 12.4 12.8 2 2.6 12.4 12.8 2 2.6
untyped m 2 4.8 12.8 3 3.8 12.4 12.8 22.6
cagA
cagA”" 39 92.8 36 100.0 75 96.2 40 95.2 36 100.0 76 97.4
cagA~ 37.1 00.0 3 3.8 2 4.8 00.0 22.6
untyped s vacA s untyped m  vacA m CG PU multiple
Hp
. R M B I ) RN PR 52.6% 41 78 25.6% 20 78  20.5%
16 78 cagA
vacA Hp
i — Hp
L= 3. cagA vacA
M 0 B 1) DA, SF Markers 1,3.5.7.9, 11,13 3 it 4450 % Hp cagA vacA
cagA 298 bp cagA 349 bp sla 190 bp ml 290 bp m2 352 bp cagA vacA CG PU
mlb 291 bp  mlb-m2 295 bp P>0.05 16
1 Hp cagA  vacA PCR Hp 3
2.cagh  vacA CG 742 16.7% Hp
Hp cagA 78 75 PU 9 36 25.0%
96.2% cagA 3 3.8% cagAA v*=0.83 P>0.25
76 97.4% cagA
2 2.6% cagA 1 1.3%
cagA Hp Hp 60 % cagA
Hp vacA sla ml sla m2 sla cagA
mlb  sla mlb-m2 vacA 78 4 Hp
6.4% 578 55.1% 43 78 cagA 90 %
26.9% 21 78 1.3% 1 78 Hp 910
3.8% 3 78 Hp cagh 96%
vacA 6.4% 5
78 53.8% 42 78 25.6% 20 78 3.8% 3 Hp cagA
78 5.1% 4 78 slb s2
mla 2 slam2 vacA Hp
55.1% wvs 26.9% y°=27.52 vacA
P<0.01 sla mlb sla m2 vacA ' Atherton
26.9% wvs 6.4% ¥*=11.82 P<0.01 Hp vacA
cagA" sla m2  cagA" sla mlb s 730 bp m
51.3% 40 78 26.9% 21 78 S sla slb 2 m
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ml m2 vacA sla ml sla m2 mlb vacA sla m2
slb ml slb m2 s2 m2 s2 ml 55.1% 53.8% sla mlb
Pan 7  Strobel 8 ml m2 26.9% 25.6%
Hp mla mlb mlb-m2 m sla m2
Hel.a Hp sla mlb
sl ml sl m2 s2 m2 ml m2 Hp vacA m
! sla mlb sla mlb-m2 mlb m mlb
sla m2 7 vacA s sla
316 Hp m ml m2 mlb mlb-m2 S
cagA  vacA's vacA m m Hp CagA
A + sla mlb vacA cagA™ sla m2
C * sla ml m2 51.3% 52.6%
A + sla m2 4 0
C N sla R cagA" sla mlb 26.9%
A + sla  mlb 25.6% cagA”" sl
C + sla m2 4
A - sla m2
C n sla  m2 Hp cagA vacA cagA vacA
A + sla ml CG PU
C + sla mlb
A + sla mlb-m2
C + sla m2 cagA  vacA Hp
A + sla. mlb cagA vacA s
C + sla m2 H
A + sla m2 m b
C + sla ml m2 cagA vacA
A + sla m2 Hp 34 Hp
C + sla mlb-m2
A + sla mlb
C + sla mlb-m2 20.5%
A * sla. m2 cagA vacA Hp
C + sla mlb
A + sla m2
C + sla ml m2 Hp
A + sla mlb m2 Hp CG PU
C + sla mlb m2
A N sla b P>0.25 Hp
C + sla m2
A " sla m2 cagA vacA cagA  vacA
C + sla ml
A + sla ml Hp
C + sla mlb
A antrum C corpus
sla Hp Hp
sla  slb Hp
slb ml m2
1 Hp vacA sla ml 9 Hp
sla m2 12
slam2 B Hp Hp
vacA s sla m m2
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