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PJP5603 pCVD442 pKNGI01  pFHI10 (cat) Adaptor DNA
[12~15] pMDI18-T pMD18-T
Sal Xba
A Red DNA
PCR 1.1.2 pMD18-T DNA
6] T4 DNA TaKaRa
Red O157:H7 Min27  Stx2 2xpfu Taq PCR MasterMix DL2000 DNA Marker
dMin27  stx2 PCR DNase RNase K
OMin27(Astx: :cat) DNA
C
1 7%— *+ iyl % Bio-Rad GenePulserll
1.1 ##H 1.2 PCR 5I#8Yyigit
11.1 DH5a DNA
MC1061 Stx2 933W GenBank
O157:H7 Min27 AF125520
Stx2 S-Larm33 A-Larm510 57 Sal
MG1655 Xba Stx2 933W  stx2
20 33 510 bp 478 bp DNA
S-Rarm912
pKD46 ( exo redf  redy A-Rarm1419 5% BamH Kpn
) BW25113 Stx2 933W  stx2
Muniesa , 912 1419 bp 508 bp DNA
37 S-Placl  A-Placl pLacl
Gam Bet Exo3 A 1313 bp 5%
pLacl Merk Xba BamH 1
*1 APRFAEAZIY
Table 1 PCR primers used in this study
Primer Sequence(5 &3 9 Linkers Target gene Product size/ bp
S-Larm33 GGTGTCGACCCTGTTACTGGGTTTTTCTT Sal L-arm 478
A-Larm510 GGTTCTAGAATTACCACTGAACTCCATTA Xba
S-Placl GATTCTAGAGTAAGAGGTTCCAACTTTCA Xba cat 1313
A-Placl GACGGATCCATTAGGAAGCAGCCCAGTAG BamH
S-Rarm912 ATGGGATCCAGCGTTTCTGAACAGAAAGT BamH R-arm 508
A-Rarm1419 GGAGGTACCGAACCCGTGTCGATAATGAA Kpn
13 [REIRELHZ DNA B4 & DH5a
O157:H7 Min27 3 DNA
S-Larm33  A-Larm510 S-Rarm912 pMDI18-T DNA S-Larm33
A-Rarm1419 L-arm R-arm A-Rarm1419 PCR
pLacl DNA S-Placl A-Placl DNA
cat L-arm 1.4 Bl
cat R-arm pMD18-T BW25113 pKD46

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



2 OMin27  six2 J (2008) 48(9) 1229
0157:H7 Min27 [18] DNA TE pH
200 pg/mL LB 30 8.0 S-Larm33  A-Rarm1419 PCR
Min27  /pKD46 30 Min27 Stx2
Ag00=0.25 L- 100 mmol/L ®Min27 DNA DNA
1h ( A4goo 0.6) pKD46 Exo Bet pMDI18-T vector
Gam 3 DH5a
-80 GenBank DNA
DNA 300 500 ng DNA  stx2 cat
Min27 /pKD46 0.1 cm
Bio-Rad 1200 Q 1.7 ®Min27(Astx: cat) ¥ A [6] L 55 BY A B AT 1 Al Bk
25 uF 1.8 kV 4 Sms T
1 mL SOC 30 4 h ®OMin27(Astx . : cat)
LB ( 5 pg/mL)
37 18 h S-Larm33  A-Rarml1419 OMin27(Astx: : cat) 200 pL 10
PCR
LB ) 12 h pKD46 LB 37 24 h
cat 0157:H7 Min27
15 OMin27(Astx: cat) BEBIIREES R AL OMinZ (e Hcat)
0157:H7 Min27 James 2001 (19 100 uL
07 1B 10CFU 100 puL ®Min27(Astx: : cat)
35 pg/mL C 10* PFU 37 4h
1.0 pg/mL MC1061 4mL LB 35 pg/mL 37
180 r/min 48 h
1mL LB OMin27(Astx . : cat) 8000 g 5 min
Eppendorf 37 2 3h LB 35 pg/mL 37
5 S-Larm33
A-Rarm1419 PCR
2.3 kb ®Min27
16 ®Min27(Astx:ca) KEE 7K DNA 2R3 iE (Astx.cat) 13
1.5 ImL LB MC1061
Eppendorf 37 2 3h OMin27(Astx . : cat)
MC1061 DNA S-Larm33
A-Rarm1419 PCR
2 %
5 mL SM 58 gNaCl 20¢
MgS0,.7H,0 50 mL 1M Tris-HCl pH7.5 4 2.1 ZM%4T4R DNA BYH &
PCR O157:H7 Min27
SM SM 478 bp
0.1% 15min  4000xg 508 bp DNA pKD46
10 min 0.22 pm 1313bp  cat cat
1.7 pMD18-T
DNA Sambrook S-Larm33  A-Rarm1419 PCR 2300 bp
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1
DNA NCBI Stx2 933W VT2-Sakai
VT2-Sa  stx2®-I stx2 100 2.3 ®OMIn27(Astx: cat) X4 Ay B
cat pLacl 3 21 2
DNA 60 138 OMin27
(Astx . :cat)
bp
MG1655 OMin27(Astx: : cat)
2000 dMin27(Astx: : cat)
1000
750
300 2 MG1655
250
100
MC1061
Ell ZM4ITEDNAKIPCRA=1) DNA S-Larm33
Fig. 1 PCR products of the targeting genes. M. DL2000 A-Rarm1419 PCR

Marker; 1. Left arm; 2. Right arm; 3. cat gene; 4. Ligated tar-
geting gene.

2.2 ®Min27(Astx::cat) BEEREYIEE

Min27
Stx2 DNA S-Larm33
A-Rarm1419 PCR 2300 bp
Min27 Stx2
OMin27 1400 bp
2 Stx2
2300 bp cat
Stx2
®Min27(Astx  cat)
5 cat MC1061
®OMin27(Astx  cat) DdMin27
bp bp
2000 <— 2300
1000 -— 1400
750
500
250
100

2 3|% S-Larm33 1 A-Rarm1419 PCR ¥ E®Min27
(Astx::cat)

Fig. 2 PCR identification of ®Min27(Astx:.cat) with primers
S-Larm33 and A-Rarm1419. M. DL2000 Marker; 1. The frag-
ment amplified from ®Min27(Astx::cat); 2. The fragment am-
plified from ®Min27; 3. The fragment amplified from mutant
E.coli Min27 strain; 4. ddH20O control.

2.3kb
®OMin27(Astx::cat) DPMin27(Astx::cat)

cat

21
®dMin27(Astx. . cat)
o1 o11 088
®dMin27(Astx. . cat)

Fz 2 OMin27(Astx: cat)xf X IF# & HIiB R
Table 2 Infection of E.coli strains with ®Min27( A stx . : cat)
and production of lysogens

No. of lysogens

Total number -y oimiy? infected by ®Min27

of strains

Serotype of
E.coli strains

(Astx . cat)
01 1 6.0 0
02 4 6.0 0
0O11 3 1.0 7.0 0
026 1 2.0 0
045 1 7.0 0
060 1 6.5 1
078 1 7.0 0
088 1 7.0 0
o115 1 6.0 0
0125 1 1.5 0
0138 3 25 7.0 1
O157:H7 1 6.5 0
mccz L0 0
MG1655(NK)* 1 1.5 1

(NK)?, the serotype of this strain was not known.
(pg/mL) ® MIC of chloramphenicol for E.coli strains.
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3 itk
A-Red
O157 Min27 stx2 stx2 OMin27(Astx: cat)
cat cat Stx2 1 060 1 0138
©OMin27(Astx: : cat) dMin27(Astx: :cat)
300 ng DNA 200
90% 18
Red
OMin27(Astx .. cat)
[20]
®Min27(Astx::cat)
BW25113
. . [21]
Origami (DE3) [24 23] ®Min27(Astx::cat)
Datsenko
Red DNA Stx2 dMin27 0157
36 bp 50 bp six2 ®Min27(Astx: cat)
[22]
MG1655 060 0138
Serra-Moreno o Stx2
l1h 100 mmol/L Kimmitt 2000
L- DNA
5 pg/mL DNA 300~500 ng/ STEC
SOC Stx [26] STEC
LB
0157 Min27 stx2 Stx
A STEC
A Stx
p STEC
cat ;’/% % i ﬁk
Stx2 OMin27(Astx: : cat) [1] Nataro JP, Kaper JB. Diarrheagenic Escherichia coli. Clin Mi-
crobiol Rev, 1998, 11: 142-201.
[2] Watanable H, Wada A, Inagaki Y, et al. Outbreak of entero-
haemorrhagic Escherichia coli O157:H7 infection by two differ-
21 ent genotype strains in Japan. Lancet, 1996, 348: 831-832.
MIC 1.0~7.0 pg/mL [3] . . ,
35 pg/mL O157: H7
(Chinese Journal of Epidemiology), 2004, 25: 938-940.
[4] , , , 1999 2003  O157: H7
(Chinese Journal
DNA IHF of Disease Control & Prevention), 2005, 9(5): 441-443.
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Construction of a stx2 deletion mutant of Shiga toxin 2 phage ®Min27
and its infectious properties

Liangke Su', Yaxian Yan', Chengping Lu"*"

(‘Shanghai Key Laboratory of Veterinary Biotechnology, School of Agriculture and Biology,
Shanghai Jiaotong University, Shanghai 200240, China)

(Key Laboratory of Animal Disease Diagnosis and Immunology of Ministry of Agriculture,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract: [Objective] To construct an stx2 gene mutant phage ®Min27(Astx::cat) and to observe its infectiousness of
various serotypes Escherichia coli strains. [Methods] With the help of Red recombinant system, the stx2 gene of the E.
coli O157:H7 Min27 strain isolated from intestinal feces of piglet with diarrhea at a swine farm of Shanghai, was replaced
by the chloramphenicol acetyltrasferase (cat) gene from plasmid pLacl. Phage ®Min27(Astx . : cat) was isolated after in-
duction of E. coli Min27(Astx::cat) strain with mitomycin C. Twenty-one E. coli strains with various serotypes were
infected with ®Min27(Astx . : cat), and plaque formation and lysogenic conversion of them were investigated. [Results] Of
the 21 E. coli isolates, 2 with the serotypes of 060 and O138 integrated the ®Min27(Astx . cat) in their chromosomes and
expressed resistance to chloramphenicol. With the exception of one laboratory E. coli strain MG1655, none of the tested E.
coli strains supported the formation of plaques and lysogenization when used as indicators for ®Min27(Astx. : cat). Fol-
lowing induction with mitomycin C, these lysogenic strains released infectious particles of ®Min27(Astx::cat) that
formed plaques on a lawn of E.coli laboratory strain MC1061. [Conclusion] These results demonstrated that
®Min27(Astx: :cat) was able to infect and lysogenize particular E. coli strains and that the lysogens could produce infec-
tious phage progeny. It could be inferred that Stx bacteriophages were able to spread exogenous genes among E. coli
strains. The work provided a basis for further study on mechanisms of Stx phages infection and control of Stx expression.

Keywords: Escherichia coli O157:H7; Stx2 bacteriophage; ®Min27(Astx . . cat); infectious property
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