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Isolation and identification of pathogenic Escherichia coli from
sheep lung
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Abstract: [Objective] In recent years, more and more reported sheep respiratory diseases are
partially caused by EXPEC (Extraintestinal pathogenic Escherichia coli), resulting in some economic
losses. We determine and characterize the bacterial pathogen from sheep with respiratory tract
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infection in Shihezi, Xinjiang. [Methods] Bacteria were isolated and identified from the lungs of
infected lambs by routine methods combined with 16S rRNA gene sequence analysis. Meanwhile,
antimicrobial susceptibility and specific virulence gene of the isolates were tested with K-B and
PCR. Pathological examination was carried out from the lung of naturally infected sheep and
artificially infected mice. [Results] A pathogenic Escherichia coli was isolated from infected lamb
lung, which showed multiple drug resistance and carried 3 virulence genes (iutA, fyuA and ireA).
Histology examination showed that the capillary vessel of alveolar wall was congested, bronchial
lumen was found hyperemia, infiltration and hyperplasia of lymphocyte could be seen in lung tissue.
[Conclusion] The bacterial pathogen isolated from infected lambs was EXPEC.

Keywords: Sheep respiratory tract infection, Extraintestinal pathogenic Escherichia coli, Virulence
gene, Histopathology
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Table 1 Primers sequence used in experiments

Gene name Primers Primer sequence (5'—3’) Annealing temperature (°C) Product size (bp)
16S rRNA F-16S rRNA GCGGACGGGTGAGTAATGT 52 202
R-16S rRNA TCATCCTCTCAGACCAGCTA
papA F-PapA ATGGCAGTGGTGTCTTTTGGTG 61 717
R-PapA CGTCCCACCATACGTGCTCTTC
sfaS F-sfaS GTCTCTCACCGGATGCCAGAATAT 61 138
R-sfaS GCATTACTTCCATCCCTGTCCTG
focG F-focG CGTACCTGTACCATTGGTAATGGGG 61 366
R-focG TGAATTAATACTTCCCGCACCAGC
iutA F-iutA ATCGGCTGGACATCATGGGAAC 61 314
R-iutA CGCATTTACCGTCGGGAACGG
hlyD F-hlyD CTCCGGTACGTGAAAAGGAC 61 904
R-hlyD GCCCTGATTACTGAAGCCTG
afa F-afa GGCAGAGGGCCGGCAACAGGC 61 594
R-afa CCCGTAACGCGCCAGCATCTC
fyuA F-fyuA TGATTAACCCCGCGACGGGAA 52 787
R-fyuA CGCAGTAGGCACGATGTTGTA
ireA F-ireA GATGACTCAGCCACGGGTAA 52 254
R-ireA CCAGGACTCACCTCACGAAT
vaT F-vaT ATGGCGGAATACAGGCGAACA 60 901
R-vaT AATGTGGCGGCAGCCTTACC
« )
124 NERBUHMEIRE: 9 PcR B
5
37°C 150 r/min 4°C 5000 r/min 127 fRIBHALFINE:
3 min PBS
0.2 mL/ (6x10° CFU/mL) HE
PBS 2 BER5
21 HEHS BEFFENER
1.25 ZHEike0: CLSI
21 ( 1A)
B ( 1B)

22 D EERELEE
Escherichia coli ATCC

25922

126 5 E#REHEFENENF: [8-10] DNA
papA sfaS focG iutA hlyD afa D-

fyuA ireA vaT (EXPEC) 9% ( 2)
9 1
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Figure 1 Pathological lesions of lamb lung tissue and bacterial Gram staining results
A B (1 000x).
Note: A: Pathological lesions of lamb lung tissue; B: Results of Gram staining under microscopy (1 000x%).
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Table 2 Biochemical identification results of isolated strain
Biochemical identification items  Results Biochemical identification items  Results Biochemical identification items  Results
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| GGAA
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+ - .
Note: +: Positive reaction; —: Negative reaction.
202 bp ( 2
GenBank E. coli 16S rRNA
2.3 4Btk 165 rRNA RE L FLHAR 165 rRNA
DNA PCR 16S E. coli CP020933.1 KY906967.1
rRNA LC259015.1 99%
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Figure 2 Determination of isolate strain 16S rRNA gene focG hlyD afa vaT
by PCR
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Note: M: DL2000 marker; 1-10: Isolate strain; 11: Negative control.
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Figure 3 Isolated strain virulence gene test result by PCR
A iutA;B fyuA;C ireA.M DL2000 1-2 3
Note: A: iutA; B: fyuA; C: ireA. M: DL2000 marker; 1-2: Isolated strains; 3: Negative control.
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4
B4 FmEEFMATRENRAGIEELT F
Figure 4 Paraffin sections of lung tissue from diseased lamb and artificially infected mice
A (HEx100) ( 1 (  2:;B (HEx400)
( 1) ( 2);C (HEx100) ( 1)
( 2);D (HEx400) ( 1) ( 2).

Note: A: Pathological changes of lung tissue in lamb (HEx100), lymphatic dilatation (Arrow 1), and bronchial lumen congestion (Arrow
2); B: Pathological changes of lung tissue in lamb (HEx400), alveolar cavity lymphocyte infiltration (Arrow 1), hyperemia and dilation
of the alveolar wall (Arrow 2); C: Infected lung tissue in mice (HEx100), the alveolar cavity is filled with exudate (Arrow 1) and alveolar
emphysema occurs (Arrow 2); D: Infected lung tissue in mice (HEx400), pulmonary luminal congestion (Arrow 1) and inflammatory cell
infiltration around the alveoli (Arrow 2).
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