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Table 1. Comparison of results between routine serotyping
and whole genome typing

Routine Whole genome .
serotyping typing No. of strains
Enteritidis Enteritidis 125
Gallinarum Gallinarum 120
Infantis Infantis 9
Tennessee Tennessee 6
Hadar Hadar 5
Typhimurium Typhimurium 5
Senftenberg Senftenberg 5
Indiana Indiana 3
Derby Derby 1
Give Give 1
/ / 3
Gueuletapee Enteritidis 1
Abortusequi Enteritidis 1
Pensacola Enteritidis 1
Benfica Meleagridis 1
/ Tennessee 3

/: no result.
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Table 2. The coincidence of phenotype and genotype of Salmonella isolates
Sensitive strains Resistant strains Overall coincidence
Antibacterials No. of Nos. of related No.of  No. of related No. of Coincidence
strain resistance gene-free strains  resistance strains rate/%
strain gene-carrying strains
Meropenem 290 290 0 0 290/290 100
Florfenicol 290 290 0 0 290/290 100
Amoxicillin/Clavulanic Acid 244 244 46 46 290/290 100
Azithromycin 280 280 10 10 290/290 100
Enrofloxacin 283 281 7 3 284/290 97.9
Tetraycline 247 243 43 40 283/290 97.6
Trimethoprim-Sulfamethoxazole 264 258 26 23 281/290 96.9
Ampicilin 177 173 113 106 279/290 96.2
Ceftiofur 274 268 16 11 279/290 96.2
Sulfisoxazole 176 171 114 107 278/290 95.9
Colistin 177 177 113 0 177/290 61.0
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Table 3.

%3

WIREWAEKPHAEREENS
Distribution of resistantce genotypes in Salmonella resistant strains

Antibacterial agent

No. of resistant
strains

Genotypes

No. of related gene-
carrying strains

Coincidence
rate/%

Azithromycin

Amoxicillin/Clavulanic Acid

Sulfisoxazole

Ampicilin

Tetraycline

Trimethoprim-sulfamethoxazole

Ceftiofur

Enrofloxacin

Colistin

10
46
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43

26

16

113
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blarem.1g+blacrx.m-s5
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gnrA7

/
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~ P NP P WN®W®WN PP O RN
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93.8
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BT % 100 %. Zhang 22258 17 WGS %} 308
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Diep ZEP A 24 i X WL HE A9 100 BRVPT TR,

WGS i) 98 #k¥1] FG I 1Y I I Y 55 60 437
453 F5A %N 98.0%, Robertson 25240 SPA
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Predictive analysis of whole genome sequencing for Salmonella
serotype and antimicrobial resistance phenotypes

Lu Zhang, Qingchun Shen, Chunping Zhang”, Qi Zhao, Mingquan Cui, Ting Li,
Min Cheng

China Institute of Veterinary Drug Control, Beijing 100081

Abstract: [Objectives] To evaluate the application of whole genome sequencing technology on the detection of
Salmonella serotype and antimicrobial resistance phenotype. [Methods] Two hundred and ninty strains isolated
from chicken from 1950 to 2015 in China were serotyped and tested for antimicrobial sensitivity. The whole
genomes were extracted and sequenced, and the serotype and antimicrobial resistance of each Salmonella strain
were analyzed by submitting the genomic sequences to SeqSero and ResFinder databases, respectively. Results of
serotypes and antimicrobial resistances obtained by conventional detection methods and whole genome sequencing
analysis were compared, and the compliance status of two detection methods were analyzed. [Results] The results
showed that the major serotypes were S. enteritidis and S. gallinarum (=84.5%). The coincidence rate of
Salmonella serotype between the results of conventional detection method and whole genome sequencing analysis
was 97.6%. The results of minial inhibitory concentration to 11 drugs indicated that the Salmonella isolates had the
higher resistance rate to sulfisoxazole (39.3%), tetracycline (39.0%) and colistin (39.0%), but showed lower
resistance rates to other antimicrobial agents. The predicted resistance of meropenem, florfenicol, azithromycin and
amoxicillin/clavulanic acid was 100% by whole genome sequencing, and the coincidence rate of enrofloxacin,
tetracycline, trimethoprim-sulfamethoxazole, ampicillin, ceftiofur, and sulfisoxazole exceeded 95.0%.
[Conclusions] High accuracy and sensitivity of whole genome sequencing technology in Salmonella serotype and
antimicrobial resistance was seen in this study. As an effective tool, whole genome sequencing technology has a
good application prospects on serotyping and antimicrobial resistance analysis of Salmonella.

Keywords: Salmonella, whole genome sequencing, serotype, antimicrobial resistance phenotype, resistance
genotypes
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