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Table 1 The primers used for identification of phylogenetic groups of E. coli

Gene Primers Sequence (5°—37) Annealing Temperature /C Product Size /bp
chut . 2 FCCOUCAGTACCARAGACA 59 219
, YiaA. I TGAAGTGTCAGGAGACGCTG
yjad YijaA. 2 ATGGAGAATGCGTTCCTCAAC 59 211
TepEs. €2 T 2 CCOOANCAAACTATIAC 59 152
1.3 PCR 30 s 56°C 30 s 72°C 30-50s 30 ; 72°C
10 min. 1.0% 5 pL
IMT5155 PCR
N 1.4 Dot blot
~DNA JEntS/
YbdA e DI E9 Bl1l Fl1 4
12 ( 2) ( 3) PCR
PCR 101 PCR
. PCR -20%C o
2 x PCR Master Mix 12.5 pL Primer up. down DNA
0.8 pL ( )2.0 pL

25 wL. PCR 195°C 5 min;95C
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Table 2 Primers used for the distribution of putative virulence genes

Gene fragment

Primers name

Primers sequence (5°—37)

Annealing Temperature/C

Predicted encoded protein

N Alup TTTTATGGCTGGAGACCGC 55 ol hasialidas
Aldown CACATCCTGGGTATTTTGCG endomiphamididase
A8up ATAGCGAAAGGACTTAGCCCA .
A A8down GCCGAGGTACAATCGAGCTAT 32 DNA transfer protein
Al1Oup CTCTGGACATTCAGCGATTC
Al 2 Tnknow
0 AlOdown GGGAGTTTACCCAGGAGTTC > Unknown
BS BSup AGCTATTTTCATTTATTGCG 50 Unk
B5down CCGAGGTACTGTGTGAATGA femown
B11 Bllup GCCGAGGTACTCTTATACTTTCT 5 autotransporter adhesi
(aatd) B11down CCGTCAGTAGTTTGCTTATTGTC autotransporter adhesin
D3 D3up TAGTTGTTAGTGATTGGAAAA 49 polysialic acid biosynthesis
i D3down TCATTTAACAATCTCCGCTA protein
6 E6up ACATTTTTTACGCCACTTTG 53 restriction modification system
E6down TGATTTTTGTCGATCCTGAA DNA specificity domain
3 F3up ATCGTTCAGTTTATCCTCCC 50 Unk
- F3 down GAGGTACTCGGTGTCTTTGA fenown
F7up CTGGGTCTGAATGAGGCGA
S ane
F7 F7down CAATAGCCAACATACCAACG 50 EntS/YbdA MFS transporter
G12up GAGCAGTAATCGTCATTCCC
512 hosphoglyc lehy ‘nas
¢ G12down TCTGTTGCAGAAATGACCAT 0 phosphoglycerate dehydrogenase
H7up GTTATTGCTTCTGGGATGTT
H 4 slycosyl sferases
! H7down CCGAGGTACAGCTTTAAAAC 8 Clycosyliransferases
3
Table 3 The primers used in Dot blot
Gene fragment Primers Sequence (5°—37) Annealing Temperature/C Product size /bp
DI D1-¥ CTTTTTTGTCGTTAATCGAGGC 60 151
D1R TAACACTAATTGCCTGACGGG .
E9 E9-F CAGGTTGCCATTCAGCAAC 60 165
E9R TACATGCTTGATGGTCAGTCG
B11 Bl11-¥ TTCCGCCATGAATGTTCAG 60 153
(aatA) BI1-R TGGCGTATTAATTCTTGCTGC )
Fl1 F11F CAAAATGTGCTGGTATTTGGC 60 198
F11R ATTCGATACAGGTTCAGCATG
bp.211 bp / 152 bp chuA- yiaA DNA
2 TspE4. C2 (¢ 1. PCR
2.1 A
Clermont 2 54.5% (55/101) ;B2
101 23.8% (24/101) ; Bl D
. PCR 279 11.9% 9.9% ( 4).,

4

Table 4  Phylogenetic groups analysis of the E. coli strains isolated from China

Group of E. coli

A Bl

B2

D

Percent

55/101 (54.5%)

12/101 (11.

9% ) 24/101 (23.8%)

10/101 (9.9%)
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PCR IMT5155
CFT073  MGI1655
( ) PCR 5.
B11 37.5% (33/88) Al
36.4% (32/88) A8 53.4% (47/88) . A10 63.6%
; PCR (56/88) \F3 59. 1% (52/88) .
Fig.1 Triplex PCR profiles specific for phylogenetic groups of E. coli.
Lane M: 100bp DNA Ladder Marker; Lane 1 6: group A; Lane2 4: 97 % (Al) 96 % (A8) “95%
group B2; Lane 3 7: group D; Lane 5: group BI. (AIO) L 100% (BS) .94.39% (Bll) .88.9% (D3) .
2.2 72.2% (E6)93% (F3).87.5% (F7).85.7% (G12)
100% (HT7) .
B11 11
5 IMT5155
Table 5 Distribution of APEC IMT5155 putative virulence genes in E. coli strains isolated from China
Source Al A8 Al0 B5 B11 D3 E6 F3 F7 G12 H7
Human 1/8 0/8 0/8 0/8 0/8 1/8 4178 1/8 1/8 1/8 0/8
Pig 0/5 2/5 3/5 0/5 2/5 0/5 1/5 3/5 0/5 0/5 0/5
Poultry 32/88 47/88 56/88 2/88 33/88 8/88 13/88 52/88 7/88 6/88 6/88
2.3 B2
o B11 Al B2
( 6) 54.2%  45.8%.
6 IMT5155
Table 6 The association of distribution of the APEC IMT5155 putative virulence genes and E. coli Phylogenetic groups
E. coli group Sum Al A8 Al0 BS B11 D3 E6 F3 F7 G12 H7
A 55 14 36 41 1 12 0 7 36 0 0 0
B1 12 4 4 4 1 4 2 2 4 2 1 1
B2 24 11 7 11 0 13 7 8 14 6 6 5
D 10 4 2 3 0 6 0 1 2 0 0 0
2.4
7 IMTS5155
Dot blot D1.E9 F11

Table 7 Distribution of APEC IMT5155 putative virulence

genes in E. coli strains isolated from Germany

60% (6/10)80% (8/10)  90% (9/10)

Fragment APEC UPEC NMEC NPEC (chicken)
D1 5/35 12/66 6/10° 1/10
E9 30/35 24 /66 8/10" 1/10
° Bl1 B11 14/35° 3/66 0/10 3/10°
40% (14/35) Fl1 19/35 30/66 9/10° 2/10
B11 ( 7 * The data were obviously higher than the others (P <0.01 X*—est) .

2).
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Fig. 2 Dot-blot hybridization analysis for distribution of the IMT5155 putative

virulence genes.
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Distribution of putative virulence genes of Avian
pathogenic Escherichia coli IMT5155 in E. coli strains
isolated from human and animal

Shaohui Wang Jianjun Dai Chengping Lu
Key Laboratory of Animal Disease Diagnostics and Immunology of the Ministry of Agriculture Nanjing Agricultural
University Nanjing 210095 China

Abstract: Objective We investigated the distribution of autotransporter adhesin gene B11l and other putative virulence
genes of APEC IMT5155 which contributed to study the pathogenic mechanism of Avian pathogenic Escherichia coli
(APEC). Methods PCR and Dot blot were used to detect the distribution of putative virulence genes in E. coli strains
isolated from different country (101 Chinese strains and 121 German strains) which were from different sources (human
avian and pig). The association of E. coli phylogenetic group and distribution of putative virulence genes was also analyzed.

Results The putative virulence genes were most prevalent among APEC isolates 36.4% (32/88) of APEC isolates
harboring A1 53.4% (47/88) for A8 63.6% (56/88) for A10 37.5% (33/88) for B11 59.1% (52/88) for F3. The
isolates positive for putative virulence genes were linked to E. coli phylogenetic group B2. Among Neonatal meningitis E.
coli isolates 60% 80% and 80% were positive for putative virulence genes D1  E9 and F11 respectively. However all
the Neonatal meningitis E. coli strains were negative for BI1. Conclusion Autotransporter adhesin gene B11l and other
putative virulence genes were associated to APEC. However putative virulence genes D1 E9 and F11 were associated to
Neonatal meningitis E. coli which indicated that APEC might be a virulence gene reservoir for Neonatal meningitis E. coli.

Keywords: Avian pathogenic Escherichia coli putative virulent genes distribution
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