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Shiga 9297 K 12
1 2 3%
! 256603 2 271000
3 271018
0157 Shiga Stx @297 K12
PCR 933W int
DNA @297 attl,  attR K12
yeck @297 E. coli K12 yeck
€297 K12 Shiga
Q78 A 0001-6209 2004 05-0605-04
EHEC 1
0157
. 1
Shlga Stx EHEC Table 1 Overview of the used bacterial strains
A Bacterial strain Prophage Origin
-3 A E. coli 0157 H7 EH297 ¢297  AZ-VUB clinical isolate
Escherichia coli E. coli 0157 H7 EH330 ¢330 AZ-VUB clinical isolate
. E. coli K514 ¢297 @297 H. De Greve unpublished
A E. coli .
. E. coli C600 933W 933W O’ Brien ez al. 1984 7
Attachment sites  att E. coli K514 Colson et al. 1965 *
attB DNA E. coli DH5a Hanahan 1983
attP E. coli K514 ¢345 @345 H. De Greve unpublished
1L iR A
“ 9 “ 1.2
1B itP L .
“ P “ The Sureclone Ligation Kit Amersham Pharma-
240bp aitB ttP N . . .
p o “ . cia Biotech DNA Blunting Ligation Kit
DNA Fermentas Life Science QIAprep Spin Miniprep
Kit Qiagen Life Science
1.3
297 40 K514 297 K514 345
5 .
BIW™ it K514 DH5a¢ LB 37°C
PCR PCR Siebert E  coli K514 Cb
6
PCR ¢297 K12 100pg/mL. X-Gal  40pg/mL IPTG  0.4mol/L
K514 DNA LB
¥297 1.4 Siebert PCR
1 K514 @297 DNA
Dral Sspl FEcwRY  Hpal
1.1 DNA DNA
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Oli112 AP1 297P1 PCR Sequence Analysis Software Package
DNA
yeck Ssp 1 2
DNA EC10 Oli112 PCR
yeck EC12 Olil13 2.1 @297 int DNA
PCR DNA Ssp 1 E. coli K514
1.4.1 DNA Dra | @297 DNA
Sspl  EcoRYV Hpa | K514 297 Oli112 297P1 PCR
DNA 2 ~ 4h pL DNA 3 ~5U0 2 kb DNA 1 QIAquick PCR Purifi-
150mmol/L. NaCl 2 100% 20°C cation Kit ~ PCR pUC18
DNA  16000r/min 10min Smal E. coli K514
70% 10min Olil112 297P1 PCR 30
DNA QIAprep Spin Miniprep Kit
1.4.2 DNA 10 L. DNA 10 pLL 5 DNA
2 pL 10 x Siebert Buffer 1L Adaptor 1pL pEHEC348  pEHEC349
of T4 DNA Ligase 6 L H,0 16°C 2kb  PCR
DNA w (e 2
4.794—'
Adaptor 5'-CTAATACGACTCACTATAGGGCTCGAGCC-
, 2.840—
GCCGCCCGGGCAGGT-3 2.562— . b
3'-H2N-CCCGTCCA-5' 18—
1.4.3 PCR PCR 94°C 50s 94°C 10s .
55°C 30s 68°C 1min/1kb 10 10 1 PCR
15s 72°C 10min Fig.1 Agarose gel electrophoresis of PCR amplification
4°C 0.8% 1. Molecular weight marker A DNA digested with Pst | 2.PCR prod-
PCR 2 uct 2 kb amplified by Ssp | digested DNA of K514 ¢297 with prim-
er Olil12 and 297P1.
2 PCR 2.2 PCR DNA
: Table 2 Overview of the used primers pEHE (348
Primers Sequence 5'-3' Reference
297P1 GGAAGATTTACTGTTTATAGGAAAGAT AFI125520 954-927 pEHEC348 832
297P3 GACTGGAGGGAAATTAG AJ431361 1069-1052 878
297P4 GCAACAAAAAGGCAATCT AJ431361 1050-1032 231
0li112 GGATCCTAATACGACTCACTATAGGGC AP1 ) )
EC10 GCCAGCGCCGAGCAGCACAATA AE000280 9725-9746 AE000400 9 55201 55411 55671 55817
ECI1 GGCAGGCAGTTGCAGCCAGTAT AE000280 10125-10104
EC12 CCCGTGTGCCTAGCGTGGAAGA AE000280 9777-9798 55434 55486 81% 82%
EC13 GCGAAATGGTCGCCGGAAACTTAA — AE000280 100229998 90% E. coli 0157 H7 54606 55892
AE000280 E. coli K-12 MG1655 section 170 of 400 of the complete ge- AE000400 VT1-Sakai
nome. AF125520 Bacteriophage 933W complete genome.
int pEHEC348
1.5 PCR @297 i pEHEC348
Sureclone Ligation Kit ~ PCR DNA 832 62 832 E. coli
pUCI8 E. coli K514 K12 MG1655 yeck
DH5a X-Gal 9% "
PCR pEHEC348
DNA

- DNA )
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DNA
DNA DNA

2.3 pEHEC348

Hind Il DNA
4.0 0.5 0.2kb 2
T4 DNA
E. coli K12
1.4 kb pEHEC351
pEHEC352 pEHEC351
581 DNA 1
187bp  VTI-Sakai int ’
297 i attR
188 580 E. coli K12 positions 9899 to 10291
AE000280 " K12 yeckl
@297
pEHEC351  188bp
kb
11.493— “
EEE N s PIURY
2.840—
1.700— E
10937
0.805—
0.514— < 0.5
0.339—
0.247— <02
2 pEHEC348
Fig.2 Restriction analysis of the plasmid pEHEC348
1. Molecular weight marker A DNA digested with Pst | 2. Hind[ll di-
gestion with 2 mL plasmid DNA of pEHEC348.
2.4
EC10 E. coli yecE Oli112
Ssp 1 DNA
2kb 1kb QIAquick Gel Extraction
Kit 1kb  DNA
pUCI8  Sma |
1kb EHEC358
pEHEC359  pEHEC360 pEHEC358
DNA
12 142 E. coli K12 positions 9799 to

9906 AE000280 " 98% 97 %
E. coli 0157 H7 EDI933 positions 2698 to 2827
AE005409 ° 144 913
97%  VT1-Sakai 8069 8837 AP000400
144 @297
attL
2.5
pEHEC351  pEHEC358 attl,  attR
attL CCGCCACTTTAACTGCATG
aitR CCGTCACATTAACTGCGTG
TTAACTGC
2.6 ©297
EC10  ECI1
yeckl E. coi K514 ¢297 K514
@345 €600 933W C600 ¢330 K514  C600
DNA PCR
K514 ¢345 C600 933W  C600
C600  DNA
K514 ¢297 400bp
3 933W ¢330
WrbA

¢330 K514
400bp

E. coli yeck
i 400bp
K514 C600 400bp  PCR
K514 ¢297 400bp
DNA
PCR

kb12345678

1.159—
0.805— «

0.514—

—— —— — ~—400bp

0.339—
3 297 DNA
PCR
Fig.3 PCR amplification of the genomic DNA fragment containing the

phage 297 integration site

1.Molecular weight marker A DNA digested with Pst | 2.K514
@297 3.K514 345 4.C600 933W  5.C600 330 6.K514
7.C600 8.H,O0.
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Identification of The Escherichia coli Chromosomal Insertion Sites of The Shiga
Toxin-encoding Bacteriophages ¢297
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Abstract The specific integration site of prophage ¢297 in the host of E. coli K12 chromosome was identified using mo-
lecular techniques. Siebert PCR run from the int gene of prophage ¢297 which was similar to that of phage 933W to an
unknown region in genomic DNA. A special adaptor was ligated to the ends of DNA fragments generated by digestion of
genomic DNA with restriction enzymes that generates blunt ended fragments. Clone and reclone of PCR products DNA
sequencing and data analysis were used in this study. Comparison the sequence obtained with the nucleotide database was
allowed to determine the attL and a#tR and the core sequence. The bacterial attachment site of phage ¢297 was located
in the yecE gene of E. coli K12.The phage ¢297 integrates into the yecE gene of the E. coli K12 genome.
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