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Tracing and pathogen-analyzing of a foodborne disease outbreak of Salmonella typhimurium in a
university in Chongqing City by whole-genome sequencing
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WANG Ling', LEI Xiaonian®
(1. Chongqing Center for Disease Control and Prevention, Chongqing 400042, China;
2. Ba’nan Center for Disease Control and Prevention, Chongqing 401320, China)

Abstract: Objective Laboratory pathogenic analysis of Salmonella that caused a foodborne outbreak in a university in
Chongqing were carried out. Methods Biochemical characterization and serotyping of 11 strains of Salmonella were
carried out based on national standard method (GB 4789.4—2016) ; antibiotics sensitivity testingwere tested by micro-
broth dilution method; the molecular typing, virulence and drug resistance genes were analyzed by pulsed-Field gel
electrophoresis (PFGE) and whole genome sequencing (WGS). Results A total of 11 strains of Salmonella were
Salmonella typhimurium ; among the 15 antibiotics tested, all strains were only resistant to tetracycline; The PFGE bands
of all strains are consistent; WGS identification is consistent with the results of serological phenotype experiments, and all
strains carry 2 tetracycline resistance genes and 10 virulence islands; The traceability analysis results showed that all
strains had the same ST type, and the wgSNP evolutionary tree showed that all strains could cluster together in same
branch. Conclusion The 11 strains of Salmonella typhimurium have highly homologous sequences, indicating that the
source of the patient, environment, and food isolates are the same. Based on epidemiological investigation results, it is
determined that the outbreak of foodborne diseases was caused by food contamination caused by food processors not
distinguishing between raw and cooked food when using utensils.
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2022 4F 11 J 5 HE A BE 6 447 L I 3
KA MKk JE VS SRR B M XN R E B2, 1
DO RO AR Sz B B A A AR B B3R
B 67 18, o (AR LB/ FEEREAS 30 744 (i 9 1,
MOl A5 21 ) BR5E 18 11, Bl 19 1, Zead S8 %
K, 22 2 B REVDTTEE 11 8k, P A 9 Bk,
Bl 1R ARIREE 1 PR D4k BIACE £ IR o 2%
K BIR S TSR R R A T 2 R 0 R B0 M EE R T
P R 5 i P oK 11 Bk B VD T AT AL R
B Mg B A2 A% 24 R I bk v 37 8 B HL UK (Pulsed
field gel electrophoresis , PFGE) £ 4= 3 [ 41 ] J¥* ( Whole
genome sequencing, WGS) 7017 .
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Table 1 Information of 11 strains of B group Salmonella from a

foodborne disease outbreak in an university of Chongqing City

in 2020
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2022-11-5-GCXY-A6  BEEVDT 1 g AFEE /K fix 2%
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Figure 1
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Cluster analysis of PFGE fingerprints of 11 isolated strains from patients, environment, and food

FEVD T (Salmonella Typhimurium) .
2.4.2 BN R 2 B D]y
MGAP #4155 5 74 2 ) B 7 8418 &2 (Virulence
factor database , VFDB) SR (1915 B, 7 B 21 4 15 35 )
7 1255 A, 30 20 5L X T 4 7= ) 2 2 5 7 M
BRAE I A B B AR T Re . #F — Al i CGE h
SPIFinder 2. 0 %48 )% 73 H7 275 JE A 41 P A7 £ 10
01 7 )1 5 (Salmonella pathogenicity island , SPI) ,
W 2.
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Table 2 Virulence island analysis of 11 strains of Salmonella typhimurium

E4is HE PR A B PR K U 75—/ %
SPI-1 3010630..3013333 Salmonella—enterica=Typhimurium—SL1344 99.96
3015983..3016422 Salmonella—enterica—Gallinarum—-SGB_1 100
3018093..3018522 Salmonella—enterica—Gallinarum—SGE_2 100
3026801..3027270 Salmonella—enterica—Gallinarum-SGB_4 100
3038588..3039002 Salmonella—enterica—Gallinarum-SGB_8 99.28
3039882..3040140 Salmonella—enterica—Typhimurium—-J4STEHO 98.84
3049722..3052874 Salmonella—enterica—Typhimurium—SL1344 99.43
SPI-2 1497008..1497644 Salmonella—enterica—Gallinarum—SGB_10 99.22
1489698..1490339 Salmonella—enterica—Gallinarum—-SGC_2 100
1494331..1494725 Salmonella—enterica—Gallinarum—SGC_9 100
1487673..1488097 Salmonella—enterica—Gallinarum—SGH_1 99.76
1477536..1478082 Salmonella—enterica—Gallinarum-SGD_8 99.82
1479997..1480380 Salmonella—enterica—Typhimurium—-St11 100
1475956..1477207 Salmonella—enterica=Typhimurium— 100
SPI-3 3965700..3966437 Salmonella—enterica—Typhimurium—14028s 100
3948165..3949678 Salmonella—enterica=Typhimurium—14028s 100
SPI-4 4477860..4501270 Salmonella=Typhimurium-LT2 100
SPI-5 1175297..1184365 Salmonella=Typhimurium-LT2 100
SPI-9 2831222..2843868 Salmonella=Typhi-CTI18 98.59
SPI-13 3279548..3279885 Salmonella—enterica—Gallinarum-SGD_3 99.41
3278837..3279240 Salmonella—enterica—Gallinarum—-SGG_1 100
3277129..3277469 Salmonella—enterica—Gallinarum—SGA_10 100
SPI-14 926712..927212 Salmonella—enterica—Gallinarum—SGA_8 100
932288..932728 Salmonella—enterica—Gallinarum—SGC_8 99.55
C63PI 3006055..3010054 Salmonella—enterica—Typhimurium—-SL1344 100

CS54_i sland 2627001..2652252

Salmonella—enterica—Typhimurium-ATCC_14028 99.91
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2 1TURRERGZEVD ] T 4] wgMLST R 24 #Hr
Figure 2 wgMLST analysis of 11 strains of Salmonella typhimurium
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Figure 3 wgSNP evolution analysis of 11 strains of Salmonella

typhimurium and 5 reference strains
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