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Characterization of Avian Pathogenic Escherichia
coli isolated from Jiangsu and Anhui provinces
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Abstract: [Objective] The aim of this study was to study the main serotypes and the biologi-
cal characteristics of Avian Pathogenic Escherichia coli (APEC) isolated from Jiangsu and
Anhui provinces. [Methods] The tested strains were isolated from sick poultry and identified
by slide agglutination to determine serotypes. Virulence-associated genes were identified by
PCR and the drug susceptibilities were detected according to Clinical and Laboratory Stan-
dards Institute (CLSI). Moreover, the biofilm-forming abilities were detected through im-
proved crystal violet semi-quantitative method. [Results] In total 56 strains were isolated and
identified. Slide agglutination results show that O78 was the main serotype accounted for
64.29% of the isolates. PCR amplification results of the virulence-associated genes showed
that fimC, pfs, ompA and luxS were amplified from more than 90% of the tested strains. Drug
sensitivity test results showed that 58.93% of the strains were resistant to more than 8 antibi-
otics. Biofilm formation assay showed that 16 isolates produced moderate or strong biofilm in
vitro, in which 68.75% were resistant to more than 8 antibiotics. [Conclusion] O78 was the
main serotype among the isolates. The genes of fimC, pfs, ompA and luxS were conserved in
APEC. Multi-antibiotic resistance was very common and drug resistance seemed relative to
biofilm-forming ability.

Keywords: Avian Pathogenic Escherichia coli, Serotypes, Virulence-associated genes, Drug
resistance, Biofilm formation
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Iy E BRI T PCR %55E . PCR VAR F N: PCR
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1 pL. FiHR(10 pmol/L) 1 pL. #B4fi/K 7 uL, PCR
FN 4544 94 °C 4 min; 94 °C 40 s, 55 °C 40 s,
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Table 1 Primers used for the identification of Avian Pathogenic Escherichia coli

Primers Sequences (5'—3') Size (bp)
E. coli phoA P1 CGATTCTGGAAATGGCAAAAG i
E. coli phoA P2 CGTGATCAGCGGTGACTATGAC
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Table 2 Primers used for the identification of virulence-associated genes of Avian Pathogenic Escherichia coli

Primers Sequences (5'— 3') Size (bp)
issF CCGTTCTGTACGATACTCCG

iss-R AGATCAATCTGCCCATCCC 957
ompA-F ACGCTGTTTCACGTTGTCA

ompA-R AACCCGTATGTTGGCTTTG 753
luxs-F ATGCCGTTGTTAGATAGC

luxs-R CTAGATGTGCAGTTCCTGC R
ofs-F ATGAAAATCGGCATCATT

ofs-R TTAGCCATGTGCAAGTTT e
fimC-F GTTCATGGCAATGGTGGTT

fimC-R AGTTCCGGCATTCAACTCT 514
stxf-F TTACCTCAGCCTTCCAAGC

stx2f-R CAGCCTTTCTTCTGTCTTCTC 548
tsh-F TAAGCACGAACTGGGAAGTAT

tsh-R TAGCGTTTATCGCATCATCT 677
iucD-F GCGGAAATAAACTGGGTC

iucD-R GGCATCAGTGAGGGAAGTA Gl
fyuA-F GCCATTCTGCCCAATAAGT

fyuA-R TCTGGTGAACCATCGCTAA L=
hlyE-F CTCAATCGGCATCCACAT

hlyE-R GTTTCCCTTCAACAACCC 456
irp2-F AGGATTCGCTGTTACCGGAC

irp2-R TCGTCGGGCGGCGTTTCTTCT 286
cvaC-F GAAGCCACTCGTTCAAATC

cvaC-R CTGAAGCACCACCAGAAAC T/
iroC-F CACAGGCACGGCTGGAAAT

iroC-R GACCGACGACCGCAACAAC 549
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Jig o kAt . RNV E . KRR PAEAE
WE . SkIpflinE . WER . WHE., HWERMR
MR Frif iR MR G55 T LB Bifg Ak L,
2 AR Y 50T AR SR L3R, 37 °C R FR
R, M 2580 TR B AR, 28 CLSI
B, S Bl A 240 B R B b 245 1 ) e, 331
FEBUR (Susceptible, S). g (Intermediate, 1)z i}

http://journals.im.ac.cn/wswxtbcn

Zj(Resistance, R) ¥k .
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PASE &Y LB AR SR 3k, 37 °C 4557 36 h; 3¢
FEFRMIT K PBS V% 3 1k, ASRMKT,
fLIN 100 pL 0.1%%% /2544 €5 30 min, FiH PBS
VU 3R, AARMKT; HALAN 200 L 95% L i
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fLANA 200 pL B, #EOEIHEE 15 min, PBS Uk
3 W, HRAABI R, P0IBT
() AE RS

2 GiR

21 BHRUXBHEMSBLEE
AR RAEIR R BAL 1L, 256 & R 97
FEREEAE R . PCR BB 4 R(K 1), REERIKR

1 2 M bp

1 E.colifyPCRETELHR

Fig. 1 Identification of E. coli using PCR amplification
:: M: DL2000 DNA X 43T it dsifE; 1: E. coli [ PCR
HRELR, 20 BTk

Note: M: DNA marker DL2000; 1: PCR analysis of E. coli; 2:
Negative control.
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Fig. 2 Serotype distributions of 56 strains of Avian
Pathogenic Escherichia coli
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Fig. 3 Distribution of 14 virulence-associated genes in 56 strains of Avian Pathogenic Escherichia coli
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Table 3 Drug sensitivity assay for 56 strains of Avian Pathogenic Escherichia coli

29 Number%c:ifﬂltates (%)
Drugs =
i 25(R) Tg(1) BHU(S)

H R R E Ampicillin 53 (94.64%) 3 (5.36%) =
SLFImEW) Cephalothin 37 (66.07%) 14 (25%) 5 (8.93%)
kA2 Gentamycin 23 (41.07%) 2 (3.57%) 31 (55.36%)
T e RTE Amikacin 13 (23.21%) 27 (48.22%) 16 (28.57%)
BT ELPE Ak Amoxicillin 40 (71.43%) 16 (28.57%) -
SLAunk5 Cefuroxime 31 (55.36%) 23 (41.07%) 2 (3.57%)
At fiG Cefepime 8 (14.29%) 10 (17.86%) 38 (67.85%)
kst gl Ceftriaxone 24 (42.86%) 3 (5.36%) 29 (51.78%)
RNV A Ciprofloxacin 26 (46.43%) 3 (5.36%) 27 (48.21%)
V%2R Lomefloxacin 33 (58.93%) 10 (17.86%) 13 (23.21%)
F 42 & Trimethoprim 41 (73.21%) 15 (26.79%) -
At fibiE Ceftazidime 4 (7.14%) 3 (5.36%) 49 (87.5%)
44452 Chloroamphenicol 35 (62.5%) 3 (5.36%) 18 (32.14%)
PYFRE Tetracycline 44 (78.57%) = 12 (21.43%)
W15 2 Spectinomycin 11 (19.64%) 16 (28.57%) 29 (51.79%)
RAB#EZR Kanamycin 28 (50%) 20 (35.71%) 8 (14.29%)

http://journals.im.ac.cn/wswxtbcn
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Fig. 4 Biofilm formation of 56 strains of Avian Patho-
genic Escherichia coli
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Fig. 5 Fluorescence microscope images of biofilm at
36 h (400x)
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Note: A: Strong biofilm; B: Moderate biofilm; C: Weak
biofilm; D: No biofilm.
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