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Table 1. Primers used in this study

Primers Sequences (5°—3) Size /bp Usage
vat-up+ TTCCCGACAGGCCTCATCATT

1041 Upstream gene amplification
vat-upR GAAGCAGCTCCAGCCTACACCATAGTAAATGATTCCGGAA
vat-down¥ CTAAGGAGGATATTCATATGTGATGCTGTGCAGCAAAGGGA

1028 Downstream gene amplification
vat-down-R GCTTCCGATAATCAGTATGAGA
vat-pKDF TTCCGGAATCATTTACTATGGTGTAGGCTGGAGCTGCTTC

1014 Cmresistance cassette amplification
vat-pKD-R TCCCTTTGCTGCACAGCATCACATATGAATATCCTCCTTAG
vat-out¥ CGTTCAATACGTTGCGTGAAG

Identification of vat mutant

vat-out-R TGATGGAAGTGAAGCGAGAGG
vat-in¥ CTCTGGCACTATCTGCATTACTC

596 Identification of vat mutant
vat-in-R ACAGCTGAATGCCGTCTGAGCCG
CAvat-F ACTGAATTCCCATCGACTAAATCCGTTAG

4961 Complementation gene amplification
CAvat-R TCAGGATCCCACCATAAATGTTGAAGTG

The restriction sites are underlined.
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Figure 1. Identification of APEC-O1-Avat mutant and plasmid
pSTV28-CAvat. A: Identification of APEC-O1-Avat mutant by
PCR. M, DNA Marker; lane 1, wild type strain APEC-O1;
lane 2, vat mutant strain with Cm resistance cassette; lane 3,
vat mutant strain  without Cm resistance cassette. B:
Identification of plasmid pSTV28-CAvat by restriction
DNA  Marker;

endonuclease  digestion. M, lane 4:

pSTV28-CAvat.
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Figure 2. Bacterial growth kinetics and motility assays. A: Growth curves; B: Motilities on 0. 3% LB agar.
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Figure 3. Determination of the bacterial biofilm formation.
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4. BREXHLER

Figure 4. Aggregation assay. A: The settling profiles of liquid
suspensions of APEC strains MG1655-Cvat, MGI1655-pSTV28,
AAEC189-Cvat and AAECI89-pSTV28; B: Settling from static

liquid suspensions of each E. coli strain.
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Table 2. Calculations of LDy, for different strains
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Figure 5. Bacterial loads in lung (A) , liver (B) and spleen (C) of infected ducks at 24 h post-infection.
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Vacuolating autotransporter toxin affects biological
characteristics and pathogenicity of avian pathogenic
Escherichia coli

. 1,2 . 2 . 2 . - 1,2 . 2
Yichao Zhao'~, Shaohui Wang”, Denghui Yang™, Xin Liu’", Xiangan Han",
. . . 2 . 2 . . 1F . 2%
Mingxing Tian”, Chan Ding”, Zongping Liu , Shengqing Yu
' College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, Jiangsu Province, China
? Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences (CAAS) , Shanghai 200241, China

Abstract: [Objective] To determined the role of vacuolating autotransporter toxin (wat) gene in avian pathogenic
Escherichia coli (APEC) , we detected the biological characteristics and pathogenicity of vat gene mutant strain of APEC—
O1. [Methods] We constructed the vat mutant and complementary strain of APEC-O1 by the Red recombination system
and plasmid pSTV28. Then we compared the growth curve, motility, agglutination, biofilm formation and pathogenicity of
mutant strain, wild-type strain and complementary strain. [Results] The vat mutant did not affect the growth and
resistance to environment stress of APEC. However, inactivation of APEC-O1 wat gene resulted in enhanced motility,
diminished agglutination, decreased biofilm formation and attenuated virulence in ducks. [Conclusion] These data
indicated that Vat affect the motility, agglutination, biofilm formation and virulence of APEC-O1, which help us to
understand the role of the Vat in the APEC pathogenicity.

Keywords: avian pathogenic FEscherichia coli, vacuolating autotransporter toxin, gene mutant, biological

characteristics, pathogenicity
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