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Enterotoxigenic E. coli ETEC
Shiga toxin-producing E. coli STEC
Attaching-effacing E. coli AEEC ! ETEC

Kss Koo os7p 1 ATRHAUTT

F41 11
Heat labile enterotoxin LT / Heat 1.1.1 1998~2007
stable enterotoxin ST STEC
/ 10
Stx2e Vero
37T 18h
ST LT AEEC 37°C
Intimin 18h 4 5]
(Attaching and effacing A/E) G7 STb" LT" K88ab™ (83907 KS88ac”
TM128 LT" K88ac®™ UP00l KS88ad®™ (83529
AEEC K99° 83710 987P" (83707 F41" 107/86
Stx-2e” Fl18ab" 2134P STa" STb" Fl8ac"
[2 3] [5 6]
1.1.2 GenBank
AEEC K88 F18 K99 987P F41 5
1
%*1 PCRIIMHMEZERFTIMYEREX N
Table 1 The sequence and oligonucleotide primers for the PCR and the sizes amplified
Primer Sequence(5'—3") Annealing Temp/C Size/bp
K88 AAGGTCGACATGAAAAAGACTCTGAATGC 65 850
AGCCTCGAGTGTAATAAGTAATTGCTACGTTCAG
F18 CTGAATTCCTTGTAAGTAACCGCGT 65 510
GGATCCCAGCAAGGGGATGTTA
K99 TGGGACTACCAATGCTTCTG 58 450
TATCCACCATTAGACGGAGC
987pP CCGCATTAACATTAGCAGTG 58 550
TACCTGCTGAACGAATAGTC
F41 GAGGGACTTTCATCTTTTAG 58 31
AGTCCATTCCATTTATAGGC
1.1.3 0 (3
13 PCRRAENFZRMLEESHBER
M.R V-P est STa est
TSA TSB Sigma STb elt LT stx2e Stx2e LEE
PCR eaeA Intimin PCR [3~3]
1.4 FHMIZEE R PCR 42
12 KBBHEELRBEN O MFERHLE K88 FI8 K99 987P  F4l
10 850 510 450 550 431 bp
(5] 0 DNA PCR
[4~6]
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15 MEEEREETE MR V-P 10
K88 TSA 37 24 h 300
F18 TSB 37
48h A-3  K-11 K88 a 160 43 31 30 9
5E9 4D7 Fl18a 8 6 5 4
4-
e 22 OMBERERE
300
2 %
- 50 17 233
21 HESBEMENRR 45
0149 0107 0139 093 091
300 47 43 17 16 10 133

57.1% 2

R2 FEXEBEABTESNES O MFEMXF

Table 2 Predominant pathotypes and O-serogroups in E. coli isolates from pigs with diarrhea or edema disease

Pathotype Virotypes iIs\Iool.atOefs O-serogroups (Isolate no. of this sergroup)
ETEC STa 19 03(3), 020(1), 021(1), 032(1), 064(1), 0107(3), O119(1), 0149(2), NT(6)
STb 85 07(1), 09(3), O11(4), 0O15(3), O16(2), 021(1), 032(2), 035(1), O38(1), 043(1),
045(2), 057(1), 064(1), 085(1), 089(2), 091(1), 093(4), 098(8), 0101(3), O104(1),
0107(11), 0109(1), O116(1), O119(1), 0147(3), O149(3), O157(1), NT(16), OR(5)
LT 1 08(1)
STa STb 23 08(2), 09(1), 093(5), 095(1), 0107(4), NT(9), OR(1)
STa LT 4 07(1), 093(2), NT(1)
STb LT 49 08(2), 093(4), 0107(2), O116(1), 0149(36), NT(1), OR(3)
STa STb LT 9 093(1), 0107(2), 0149(6)
STEC Stx-2e 24 02(2), 09(1), 055(1), 0107(1), O139(16), NT(3)
AEEC Intimin 36 04(1), 09(1), 026(1), O38(1), 049(1), 065(1), O78(1), 091(4), 0103(1), O111(1),
0123(1), 0139(1), 0145(2), O157(7), NT(8), OR(4)
ETEC/STEC STb Stx-2e 2 02(1), 0107(1)
LT Stx-2e 1 0107(1)
STa STb Stx-2e 13 032(2), 0107(6), 0141(1), NT(2), OR(2)
STa LT Stx-2e 7 0107(3), O116(2), NT(2)
STa STb LT Stx-2e 9 04(1), 0107(5), O116(3)
ETEC/AEEC STa/ Intimin 17 04(1), 09(1), 091(5), 0107(4), 0111(2), 0142(1), NT(2), OR(1)
ETEC/STEC/AEEC ~ STa LT/Stx-2e/ Intimin 1 OR(1)
Total 300
NT: not serogroupable; OR: O-rough
23 KM E est . est . elt. stx2e 1 eaeA EEH) 6 ETEC STEC AEEC ETEC/STEC
Lol AEEC/ETEC ~ AEEC/ETEC/ STEC
300 estl et 24 EWRERBN
stx2e LEE eaeA PCR PCR 300 K88
est est elt stx2e  eaeA K99 987P F4l1 F18 K88
102 34.0% 190 63.3% 81 27.0% 57 51 F18 75 K99
19.0% 54 18.0% est +est 1 987P  F41 51 K88
54 18.0% est +elt 67  22.3% ETEC 0149
est +est +stx2e 22 7.3% est +eaeA 88.2% 45/51 est
18 6.0% 300 82.3% 42/51 est +elt 3
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3 SIHKSSABHEMOMBEEEEMNXR

Table 3  The relationship between O-serogroups and toxin genes detected in K88 E. coli isolates

O-serogroup est +est est +est elt est est +elt Total
0149 6 3 36 45
093 4
08 2
Total 6 6 3 36 51
75 F18 ETEC STEC 0107 0139 29 16
ETEC/STEC  AEEC/ETEC/STEC 25 18 F18 38.7% 21.3%
31 1 33.3% 24.0% 41.3% 0107 82.8% 24/29 estl
1.3% est 48 est 75.9% 22/29 est 0139
37 elt 24 stx2e 50 100.0% 16/16 stx2e 4

x4 BHFISABITFEHOMBREEENXA

Table 4 The relationship between O-serogroups and virulence genes detected in F18 E. coli isolates

O-sero st est stx-2e  est est est est est est elt elt est est est elt Total
group est est elt elt stx-2e stx-2e stx-2e oo est elt  stx-2e
elt stx-2e  stx-2e eaeA
0107 3 2 4 2 2 1 3 1 6 5 29
0139 16 16
0116 2 3 5
032 1 2 3
03 3 3
04 1 1
0141 1 1
NT 2 2 2 1 1 2 2 12
OR 1 1 2 1 5
Total 9 4 18 6 2 1 3 1 7 1 13 9 1 75

NT: not serogroupable, OR: O-rough

25 KEA#TE O MIFEL. SRIBMFMRIBXESN 0

ETEC 190 est ETEC/STEC
55 28.9% est 136 32 96.9% 31/32 F18
71.6% elt 63 33.2% est + 6 O 0107 Ol16
est 32 16.8% est +elt 58 30.5% 50.0% 16/32 15.6% 5/32
ETEC 31 O 0149 0107 est +stx2e 29 90.6% est +stx2e
093 098 ETEC 48.9% 24 75.0% elt+stx2e
93/190 0149 95.7% 45/47 17 53.1% 0107 87.5% 14/16
est 89.4% 42/47 est +elt 95.7% est +stx2e 75.0% 12/16
45/47 K88 0107 est +stx2e 100.0% 16/16 F18
86.4% 19/22 est 59.1% 13/22 F18 0116 100.0% 5/5 est +elt+stx2e
093 87.5% 14/16 F18
est 25.0% 4/16 K88 098 ETEC/AEEC est
100.0% 8/8 est 17 6 O 091
STEC stx-2e 24 5 0107 29.4% 5/17
0] 0139 STEC 66.7% 23.5% 4/17
16/24  75.0% 18/24 F18 AEEC/ETEC/STEC
AEEC 36 14 1 2
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Virulence genes of pathogenic Escherichia coli from ill pigs in China
and their relationship with O-serogroups

Xiang Chen", Lixiang Zhao ', Song Gao', Xiaoqing Miao, Xinan Jiao, Xiufan Liu

(Animal Infectious Disease Laboratory of Ministry of Agriculture, Jiangsu Key Laboratory of Zoonosis,
Yangzhou University, Yangzhou 225009, China)

Abstract: [Objective] We determined the distribution of serogroups and virulence factors among Escherichia coli isolates
from pigs with diarrhea and/or edema disease from 10 provinces in China between 1998 and 2007. [Methods] Three hun-
dred E. coli isolates were serogrouped with O-antisera and detected for genes of enterotoxins, shiga-toxin-two-variant
(Stx2e), intimin, K88, K99, 987P, F18 and F41 fimbrial antigens by PCR. [Results] Among 300 isolates, 233 were deter-
mined to be placed in serogroups, 50 were unable to be serogrouped, and the rest 17 auto-agglutinated. These isolates
distributed in 45 serogroups and 57.1% (133/233) belonged to 5 O serogroups: 0149, 0107, 0139, 093 and O91. Several
uncommon O serogroups were discovered. PCR analysis confirmed the genes of est (STa), est (STb), elt (LT), stx2e
(Stx2e) and eaeA (Intimin) within the isolates. There were six pathotypes of porcine E. coli by their pathogenic factors,
namely enterotoxigenic E. coli (ETEC), shiga toxin-producing E. coli (STEC), attaching-effacing E. coli (AEEC), ETEC/
STEC, AEEC/ETEC and AEEC/ETEC/STEC. The correlation between pathotypes and serogroups showed that the combinations of
0149/K88/est , O149/K88/est +elt, O107/F18/est , 093/est and 098/est were common types in ETEC strains, 0139/
F18/stx2e for STEC strains, eaeA gene for AEEC strains, O107/F18/estl+stx2e, O107/F18/est + stx2e and O116/F18/est

+elt+stx2e for ETEC/STEC strains, O91/est /eaeA and O107/est /eaeA for AEEC/ETEC/STEC strains.”[Conclusion] ETEC
was commonly associated with swine colibacillosis, whereas the kinds of enteric E. coli pathogens become more complex in China.

Keywords: piglet; Escherichia coli; serogroups; virulence gene; enterotoxigenic E. coli; shiga toxin- producing E. coli;
attaching-effacing E. coli
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