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LEE  HPI DNA 2ul.  H,0  50uL PCR
94°C 3min 94°C 0.5min 64°C 0.5min 72°C 1min
1°C 12 94°C
1 0.5min 58°C 0.5min 72°C lmin 72°C 10min 20
4C
1.1 1.4 HPI fiuA  PCR
1.1.1 2003 ~ 2004 10 x PCR Buffer Spl. MgCl, 25mmol/L 4yl
140 4% dNTPs  10mmol/L 4pL fyuA-L fyuA-R
76 24 SOpmol/L.  1uL Tag  SU/pL 1uL DNA
LB 2u. H,0  50uL PCR 94°C 3min
37°C 24h - LEE SH42712 94°C 0.5min 58°C 0.5min 72°C Imin 30
HPI $452621 433014  LEE* HPI* PC 10min 4C
S461031 1.5 HPI asn-tRNA-intB PCR
10 x PCR Buffer 5pL.. MgClL, 25mmol/L  4pL
1.1.2 24 ~ 27 4 , ,
4 x dNTPs 10mmol/L.  4pLL intB-L intB-R
LEE cacA HPl S0umol/l.  1ul. T 5U/ul. 1uL. DNA
mo.
2 frud asn-tRNA-intB : S e
20 H,0  50uL PCR 1.4 PCR
TaKaRa 50mmol/L
| 4pl 1% 1h DNA
Marker DI.2000
1 1.6 LEE HPI
Table 1 Oligonucleotide primers used in the study
Primer Primer sequence 5'-3’ Target gene I)Ct:iiz/f;lem 240
eae-L ATATCCGTTTTAATGGCTATCT eaeA 425 DNA 1.3 PCR
eae-R AATCTTCTGCGTACTGTGTTCA
irp2-L AAGGATTCGCTGTTACCGGAC ip2 280 LEE HPI
ip2-R TCGTCGGGCAGCGTTTCTTCT
fyuA-L GCTTTATCCTCTGGCCTT SuA 948 1.7 eaeA ilp2 j_'yu A asn-tRNA-intB
fyuA-R GGCATATTGACGATTAAC

intB-L GAACGGCGGACTGTTAAT
intB-R  ATCGCTTTGCGGGCTTCTAGG

asn-tRNA-intB 1391

1.1.3 Tag DNA Marker DL2000
pGEM" -T ADNA/EcoR 1 + Hind [l
Marker DNA Marker DI.2000 X-Gal TaKaRa
RNase A Tris-
1.2 DNA
240 LB
37°C 24h 1
50pL 100°C 10min Smin
4°C 10000r/min Smin 4°C
PCR  DNA
1.3 eaeA irp2  Duplex-PCR

10 x PCR Buffer S5pL. MgCl, 25mmol/L. 4pl. 4
x dNTPs  10mmol/L.  4pL
irp2-R 50pmol/L

eae-L. eae-R irp2-L
1pLl. Taq S5U/pL 1pL

LEE® 5 HPT”
7 ip2” frud” intB* 5 ip2” frud” intB” 2
DNA eaeA ip2 fyuA asn-tRNA-
intB PCR eaeA 1rp2
SfyuA intB pGEM" -T
eaeA EcoR 1 + Sal 1
irp2 JyuA
asn-tRNA-intB Sph 1
+ Sal 1
DNA/EcoR I + Hind [l Marker DNA Marker DI-

2000 TaKaRa

2

2.1 eaeA  irp2 Duplex-PCR

eae-l. eae-R _eaeA
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irp2-L irp2-R irp2 425bp  DNA
n» ip2 280bp  DNA
eae-L. eae-R irp2-L irp2-R Duplex-PCR fyuA
LEE" 425bp 948bp  DNA 1 ntB
HPI* 280bp 130bp  1260bp DNA
LEE®  HPI* 2 4 intB
1 LEE~ / HPI- 130bp 360bp  900bp 3  DNA
Duplex- 2.5
PCR eaeA ip2 O
LEE® HPT" eaeA 425bp eaeA
o M1 2 5 4 @7 ip2 280bp
o im2 98.2% 5 ip2’
. a5 fuA® intB* 2 ip2' fruAd” intB”
| 1 eaeA i‘rp2 ‘Dllplex-PCR‘ | | Up2948bp 9;;{4% @5 frud
Fig.1 Duplex-PCR amplicons with all eaed and irp-2 primer pairs. M.
DNA Marker DI2000 1. PCR product from HPI* E. coli $452621 98.3% @5  asn-tRNA-intB 1391bp
strain 2. PCR products from LEE* HPI* E. coli $461031 sirain 3. asn-tRNA-intB 95.8%
PCR products from and HPI* E. coli $433014 strain 4. PCR product 4 133 494 1
from LEE* E . coli $442712 strain. Sph 1 493 ~
2.2 HPI fyuA PCR 495 ATG— CAA 133
frud-L fyud-R frud bkl
26 27
PCR HPT* 2.6 LEE HPI
948bp  DNA 2 fruA-L
fruA-R fruA PCR Duplex-PCR 240
pp M 1 2 3 45 LEE eaeA HPI
- >
:33: T o4sbp LEE® HPI® 12.08% 39 LEE® 16.25%
11 HPI" 4.58%

2 fruA  asn-tRNA-intB PCR LEE* HPI* 29
Fig.2 PCR detection for fyud and asn-tRNA-intB gene of HPI. M. 20.71% LEE* »  15.71% HPI*
DNA Marker DI2000 1~ 2. PCR products 948bp of fyud from E.
coli- strain $452621 and $433014 respectively 3 ~ 4. PCR products 9 6.483%

1391bp of asn-tRNA-intB from E. coli strain $452621 and $433014 LEE" 5 6.58%  HPI" 2
respectively 5. No PCR products from LEE* E. coli $442712 strain by 2.63% LEE® HPT*
using primers of fyud and asn-tRNA-intB . LEE* 12
2.3 HPI asn-tRNA-intB PCR 50% HPT* LEE* HPT*
intB-L. intB-R asn-tRNA-intB 2.7 fyuA  asn-tRNA-intB
o 40  HPI' fuA* 29
PCR HPI™ 72.5% asn-tRNA-imtB* 29  72.5%  fyuA
1391bp  DNA 2 intB- asn-tRNA-intB HPI
L intB-R asn-tRNA-intB PCR P4 intB
HPI asn-tRNA
2.4 eaeA irp2 fyuA asn-tRNA-intB HPI

eaeA
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2.8 LEE HPI

LEE  HPI
LEE®  HPI*
LEE" HPT* STEC/
ETEC LEE 50% STEC
8.33% ETEC 20.83% 2 STEC
HPT” ETEC HPI™ 2
2 LEE HPI

Table 2 Distribution of LEE and HPI in 240 isolates

from diarrheic or edematous swines

. LEE* LEE~
Isolates from Toxin LEE* HPT* _
and HPI* and HPI
Diarrheic swine ST-1 3
ST-1I 4
LT-T1+ ST-TI 2 6
ST-T1+ ST-1T 3
LT-T+ ST-I1+ ST-1I 6
Toxins negative 17 9 29 61
Edematous swine — Stx2e 5 2 53
Toxins negative 16
Edematous and Stx2e + ST-1 6 12
Diartheic swine Stx2e + LT-1 + ST-1 5
Stx2e + LT-1+ ST-1T 1
LEE  HPI
1~6 28 29
LEE HPI
LEE eaeA HPI
irp2 Duplex-PCR
LEE HPI
ETEC LEE" HPI* LEE* HPT*
LEE
HPI
LEE
30
HPI
HPI
16.66%
HPT*

ip2 fyuA asn-tRNA-intB

GenBank
PCR
HPI
HPI
asn-tRNA HPI
wp2 ipl - frud ip2 - fyud
HPI*
JyuA~ 72.5% HPI
asn-tRNA
HPI
intB fyuA asn-tRNA-intB
HPI
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Prevalence of LEE and HPI pathogenicity islands of Escherichia coli isolates
from weaned piglets in China

CHENG Da-rong”™

SUN Huai-chang XU Jian-sheng GAO Song

Department of Veterinary Medicine College of Veterinary Medicine Yangzhou University Yangzhou 225009 China

Abstract To investigate the distribution of LEE pathogenicity island and HPI of Yersinia entercolitica in Escherichia coli isolates from
weaned piglets PCR based on intimin gene eaeA of LEE pathogenicity island and high molecular weight protein2 HMWP1 gene

ip2 of HPI was developed. A total of 240 isolates from 140 diarrheic 76 edematous and 24 edematous/diarrheic weaned piglets
from different farms were tested for the presence of the two genes. Sequence analysis of randomly selected PCR products showed

that eaeA gene of 5 isolates was 100%

irp2 gene of 7 isolates was 98.2%

fyuA gene of 5 isolates was 98.3% and Asn-tRNA-intB

of 5 isolates was 95.8% identical to the published sequences. Isolates with LEE + HPI gene were more frequently detected in
diarrheic swine than in edematous swine and edematous/diarrheic swine and isolates with LEE gene were more frequently detected

in edematous/diarrheic piglets than in edematous and diarrheic piglets. Furthermore

isolates with LEE or HPI or LEE + HPI were

more frequently detected in diarrheic swine. 72.5% of HPI* isolates were fyuA positive and linked to asn-tRNA.
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