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Antimicrobial resistance, virulence genes, and evolution of
Salmonella Wandsworth isolates from Jiangsu

LI Chengchao'*, WU Xinyue'?, WANG Fuzhong'?, XU Ruiyang'?, XU Zhengzhong'?,
ZHENG Chengkun'?, JIAO Xin’an"?, CHEN Xiang"?*'

1 Jiangsu Key Lab of Zoonosis/Jiangsu Co-innovation Center for Prevention and Control of Important Animal
Infectious Diseases and Zoonoses, Yangzhou University, Yangzhou, Jiangsu, China

2 Key Lab of Prevention and Control of Biological Hazard Factors (Animal Origin) for Agrifood Safety and Quality of
Ministry of Agriculture and Rural Affairs, Yangzhou University, Yangzhou, Jiangsu, China

Abstract: [Objective] To investigate the antimicrobial resistance phenotypes and genomic
characteristics of Salmonella Wandsworth isolates from fecal and bedding samples across four
dairy farms in Jiangsu. [Methods] Serotyping was reconfirmed by the slide agglutination method,
and antimicrobial susceptibility was determined via the Kirby-Bauer disk diffusion assay. Whole-
genome sequencing was performed, followed by bioinformatics analysis to characterize multilocus
sequence typing (MLST) profiles, antimicrobial resistance genes, and virulence genes. A
phylogenetic tree was built based on core genome single nucleotide polymorphisms (SNPs) to
assess genetic homology among strains and elucidate population evolutionary relationships
between prevalent strains from diverse sources. [Results] Seven Salmonella Wandsworth isolates
were identified, all exhibiting susceptibility to 14 tested antimicrobials. The isolates were identified
as ST1498 by MLST, harboring the aminoglycoside resistance gene aac(6')-laa and 106 virulence
genes spanning eight functional categories. The analysis of SNPs revealed high genetic
homogeneity, with six isolates clustering closely and three isolates showing a difference of zero in
SNPs. [Conclusion] This study isolated a rare ST1498-type Salmonella Wandsworth from dairy
farms in Jiangsu. The isolates demonstrate susceptibility to all tested antimicrobials while
harboring a resistance gene and multiple virulence genes. These findings highlight the necessity of
enhanced Salmonella surveillance in dairy farms to mitigate potential epidemiological risks.
Keywords: Sal/monella Wandsworth; whole-genome sequencing; antimicrobial resistance genes;
virulence genes
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Basic information of seven Salmonella Wandsworth strains

Strain ID Accession ID Strain source Sample type Isolation date
SW2889 NMDC40079548 Dairy farm A Cow bedding 2023-08-09
SW2891 NMDC40079549 Dairy farm B Cow bedding 2023-09-09
SW2896 NMDC40079550 Dairy farm C Cow bedding 2023-10-16
SW3059 NMDC40079551 Dairy farm D Calf feces 2024-07-14
SW3061 NMDC40079552 Dairy farm D Calf feces 2024-07-14
SW3063 NMDC40079553 Dairy farm D Adult cattle feces 2024-07-14
SW3065 NMDC40079554 Dairy farm D Adult cattle feces 2024-07-14
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Table 2 Classification of virulence factors of Salmonella Wandsworth

Type Salmonella Wandsworth (NMDC40079548)

Number of virulence genes 106

Adherence csgA, csgB, csgC, csgD, csgE, csgF, csgG, fimC, fimD, fimF, fimH, fiml, IpfA, IpfB, IpfC,
IpfD, IpfE, steA, steB, steC, misL, ratB, shdA, sinH

Mg?" transport mgtB, mgtC

Fe*' transport entA, entB

Antimicrobial activity mig-14

Effector delivery system

invA, invB, invC, invE, invF, invG, invH, invl, invJ, orgA, orgB, orgC, prgH, prgl, prgJ,

prgk, sicA, sicP, sipA, sipB, sipC, sipD, spaO, spaP, spaQ, spaR, spasS, slrP, avrA, ssaC,

ssaD, ssaE, ssaG, ssaH, ssal, ssaJ, ssakK, ssaL, ssaM, ssaN, ssaO, ssaP, ssaQ, ssaR, ssasS,

ssaT, ssaU, ssaV, sscA, sscB, ssed, sseB, sseC, sseD, sseE, sseF, sseG, sseJ, sseK1, sseK2,
sseL, sopA, sopB, sopD, sopD2, sopE2, sptP, pipB, pipB2, sif4, sifB, spiC, sspH2, gogB

Outer membrane protein OmpA ompA
(Acinetobacter)

Ferrienterobactin ABC transporter  fepC
ATPase (Escherichia)

Iron-enterobactin ABC transporter  fepG
permease (Dickeya)
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Figure 1

isolates from this study.
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Table 3 Basic information of strain sequences

Region Date Isolation source (number of strains)
JE[E USA 2007 Veggie snack (17)
2010 Human (1), fish (1)
2013 Human (1)
2015 Human (1), shrimp (2)
2023 Human (1)
#i[E United Kingdom 2015 Human (2)
2017 Human (1)
2019 Human (1)
PAF] Austria 1999 Wild animal (1)
faf % Netherlands 2008 Food (1)
IR 2% Treland 2007 Human (1)
Jin&= K Canada 2009 Shrimp (1)
& [E Germany 2021 Crickets (1)
KF Australia 2024 Human (8)
i Fg Vietnam 2001 Ark shell (1)
2006 Shrimp (1)
2007 Fish (1)
2008 Frog (1)
2009 Fish (2)
2010 Fish (1)
Z% [ Thailand 2001 Tree lizard (1)
2004 Frog (1)
2005 Frog (1)
4fifi] Myanmar 2002 Shrimp (1)
PR %€ Cambodia 2016 Food (1)
1 [ £5 75 Taiwan Province (China) 2004 Human (2)
&7 Total 55
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HERGERBWM R, FIEMER . SNPs 247
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NMDC40079552. NMDC40079553 [fi] SNPs 2%
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