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1
1.1
1.1.1 1
1
Table 1 Bacterial strains used in this study
Strains Description Source
N-Pe N16961 derived El Tor Inaba ctxAB . cat 10
CAF"
1o Classical  Tnaba  CTX! @~ CTX= @+ Our leb
tepA*
Wujiang-2  El Tor Inaba CIX®'®* CIX“®~ spAd*  Our lab
Emior L Tor Ogawa  CTXH @ CTX™ @~ 9
tepA*
[EM108 TEM101 derived ctxB* rstR*  thyA~™ 7
1.1.2 LB
CFB
1.5¢ 10g 50mg  MgSO, Smg
MnCl, pH 6.8 121°C 103kPa
CAF 15pg/mL
Get  0.5U/mL
1.1.3 2kg
01-3063
1.1.4 Tag DNA
TaKaRa
DIG Roche
D- D-cycloserine Sigma
0.22pm Millipore
PCR PE Gene Amp PCR
system 9600 uvp
GDS7500
CR 20B3
1.2 N-@c CTX®c 0
N-®c 3mL LB 30C 2~
3h 200mL
C 20ng/mL LB 30°C 6 ~
7h 3 0.22pm
1/4 20%
PEG8000  10% NaCl 40min
CTXDc TES 4°C
TES 2mL 1mol/L  Tris pH< 7.5 20pL

0.5mol/l.  EDTA 8.0 0.2mL 5mol/l.  NaCl
100mL CTX®
1.3 2
CFB 30C
18 ~ 24h
1:4
LB 30<C 3h 10
Get  CAF/Get
37°C 12 ~ 36h
1mL
8 ~ 10h
1.4
24h
10cm
S5em
lem
1.5 PCR
60uL
10min 10min
buffer Mg** plus dNTP
0.2mmol/L 0.5pmol/L. Tag DNA
0.025U/pL 20uL
1.5.1 cat 800bp

cosmid5 P, 5'- CGTAGCACCAGG

CGTTTAAG-3" P, 5'-GATCGGCACGTAAGAGGTTC -3’

94°C Smin 94°C 30s 55°C 40s 72°C 1min

30 72°C 7min
1.5.2 ctxB 749bp

p, 5'-

ATTTTGAGGTGTTCCATGTG-3" P, 5'-ATAAAGCAGTC

AGGTGGTCT-3' 94°C 5min 94°C 30s
55°C 40s 72°C 1min 30 72°C 7min
1.6 Southern blot

13
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DNA DIG 2.1.2 Southern blot Miu I  CTX®c
CTX®c
Southern blot 50% DNA
42C 4 ~ 5h 12h 7.5kb CTX®c cat
1.7 11kb
CTX®c 1
1119 -2
P<0.05 CTX®c
IEM101 IEM108 CTX®c
SPSS10.0
2.1.3 CTX®c 1119 -2 1EM101
2 IEM108 95% 2
2.1
2 CIXdc O1
2.1.1 CAF/Get Table 2 Infection rates of V. cholerae O1 strains by CTX® in vivo
Strains Mean of infection rate 95% Confidence interval
01 1119 1.61x 1072 5.61x107° ~4.63x 1077
IEM101 2.02x107¢ 6.73x 1077 ~6.07x 106
PCR cal 1119 TEM108 3.05x107° 1.06x 107° ~1.03 x 108
IEM101 IEM108 2 Wujiang-2 2.73x10°8 1.10x10°% ~6.60 x 10~%
ctxB PCR
2.2
cat
1119  CTXdc
ctxB
3
2.2.1 1119 Inaba
CTXD cat
cat cat
PCR cixB PCR
M 1T 2 3 4 5 6 7 8 9 10 11 1213 141516
o 2.2.2 Southern blot 2 1119
23.1—
7 ~ 8kb CTXDc
94—
6.6— DNA
CTX®c 1119
42—
M 1 3 4 5
1 cat Southern blot "
Fig.1  Southern blot hybridization of infected strains of different V. 1ni—8 v
cholerae with cat probe
M ADNA/Hindlll 1 Total DNA of infected strains of 1119/ M | 2 4 o —
Total DNA of infected strains of 1119 3 Plasmid of infected strains of 66— - -
1119/Mlu I 4 Plasmid of infected strains of 1119 5 Total DNA of 4
infected strains of wujiang-2/Miu I 6 Total DNA of infected strains of ’
wujiang2 7 Plasmid of infected strains of wujiang-2/Mlu I 8 2 1119 cat Southern blot

Plasmid of infected strains of wujiang-2 9 Total DNA of infected strains
of IEM101/Miu I 10 Total DNA of infected strains of TEM101 11
Plasmid of infected strains of IEM101/Mlu I 12 Plasmid of infected
strains of [EM101 13 Total DNA of infected strains of IEM108/ Mlu |
14 Total DNA of infected strains of IEM108 15 Plasmid of infected
strains of IEM108/Mlu I 16 Plasmid of infected strains of TEM108.

Fig.2  Southern blot hybridization of infected strains of 1119 with cat
probe

M ADNA/Hindlll 1 Total DNA of infected strains of 1119/Mlu I 2
Total DNA of infected strains of 1119 3 Plasmid of infected strains of
1119/Mlu I 4 Plasmid of infected strains of 1119.

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



760 Acta Microbiologica Sinica 2005 Vol.45 No.5

2.2.3 CIX®c 1119

1.57 %1077 95% 8.17 3
x107% ~3.02%x 107’ 3.1 CTX®
2.3 CTX®
3 SPSS CTXdc
1119 3 El Tor CTX®
-2 1IEM101 IEM108 El Tor IEM101 18bp
CTX®c 2 aitRS
IEM108 " El Tor  CTX®c
1119 3 El Tor CTXDc 1119 -2
El Tor rstR -2 IEM108 CTX®c IEM101
rstR IEM101 CTX®c IEM108
1 El Tor CTXd
1119 CTX®c DNA
4 1119 1119
CTXdc El Tor CTXD attRS
16
1119 Mekalanos 17 F] Tor
CTXD
El Tor CTX®c
2 IEMI01  TEMI08
z CTX" @
3 CTX" @
B CTX® TEM101
CTX® CTXD
1119 IEMI OlstramlEMIOS Wujiang?2 attRS CTX®c
3 IEM108 IEM101 rstR
Fig.3  Transduction rate of different V. cholerae strains in vivo CTX®c attRS
- CTXDc
2 3.2
‘g -3 El Tor 1IEM101
g CTX®c TEM101
‘2 2 rstR IEM108
e 6 2
g
P rstR RstR
B CIX® rsiA
4 1119 CTX®c  IEM108
Fig.4 Transduction rates of strain 1119 in vitro and in vivo IEM101 1000
IEM108

o rstR _ - nllC1
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Study on infection of different strains of Vibro cholerae O1 by El Tor CTX®

LIU Guang-wen YAN Mei-ying QI Guo-ming GAO Shou-yi = KAN Biao"

State Key Laboratory for Infectious Diseases Prevention and Control — National Institute for Communicable Disease Control and Prevention

Chinese Center for Disease Control and Prevention Beijing 102206 China

Abstract To study the horizontal transfer efficiencies of filamentous bacteriophage CTX® in different V. cholera O1
strains and the phage immunities of these strains. The infectious El Tor CTX® particles genetic marked by
chloramphenicol resistance gene were used to infect four different V. cholerae O1 strains in vivo and in vitro . Selected
the infected clones based on its character of chloramphenicol resistance and identified and judged the exist form of CTX®
genome through Southern bolt and other hybridization methods. Calculated the infection rates of different strains and
compared each other. Then we analyzed the mechanism of infection and phage immunity. The infection rate of classic
strain 1119 with the genetic marked CTX"'® in vivo is much higher than that in vitro. In vitro experiment the rate of
1119 is higher than other three El Tor strains. And in El Tor strains the infection frequency of IEM101 that had no rstR
gene is 100 to 1000 times higher than other two strains containing rstR . Classical biotype strain is more susceptible to
CTX"" ® particles than El Tor strains. Expression of TCP and the phage immunity mediated by rstR gene affect the
horizontal transfection of CTX® in V. cholerae strains.
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