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Phenotypic and genomic characterization of 145 Salmonella strains from foodborne patients and
raw poultry in Shaoxing City in 2020
ZHANG Qinchao, ZHOU Liangkang, CHEN Jiming, TANG Shijie, HE Qinfen
(Shaoxing Center for Disease Control and Prevention, Zhejiang Shaoxing 312071, China)

Abstract: Objective To monitor the molecular epidemiology and antimicrobial resistance pattern of Salmonella isolates
recovered from the clinical and the food sources in Shaoxing City, the genomic characterization of some clinical strains were
analyzed. Methods Slide agglutination method was used to determine the serovars. PFGE method was applied to study molecular
classification. Broth microdilution method was performed to carry out drug resistance testing. Whole genome data were sequenced.
Whole genome single nucleotide polymorphism (wgSNP) classification was performed by BioNumerics V7.6 software. The
sequence types (ST), drug resistant genes and virulence genes were predicted with Pubmlst, ResFinder 4. 1 and VFDB software,,
respectively. Results  Twenty-four serotypes, 109 different PFGE fingerprints, 80 resistant patterns were detected in 135 clinical
and the 10 food isolates of Salmonella. The predominant serovars were Salmonella typhimurium, Salmonella enteritidis and
Salmonella london. The main serotypes in food were Salmonella london and Salmonella paratyphi B. Salmonella had high
resistance to ampicillin, tetracycline and streptomycin. The multiple drug resistance rate reached 73.79% (107/145).
The main drug resistance in food were ampicillin, cefazolin, tetracycline and nalidixic acid. A total of 11 diverse ST types
were identified from the 30 clinical strains. Phylogenetic wgSNP comparisons demonstrated that four Salmonella enteritidis
from ST11 types were genetically similar and clustered together. A total of 31 different antimicrobial resistance genes

among these isolates were identified. The most common antimicrobial resistance genes were the aminoglycosides resistance

Y %% B #8:2023-03-07

E2TR: N IAAEIEN RN R E AL = FFAE£(2020-02); B3¢ R R B A2 2528 (2023A414019)
EEBN:RER X FERF HRFOHRBRMAEBEHEMN  E-mail:984114654@qq.com

BEEEATES X ZEHF AT AAILRELARELEN  E-mail: 185449314@qq.com



2020 4F 28 24717 145 B o3 25 B B IR PR TS A8 A A & YR U0 1T 1 2 B S BE P AL R AR 0 T —— TR 32, 45

—775—

gene aac (6')—Iaa (100%, 30/30) , the B-lactams resistance gene blaTEM—1B (70% , 21/30) and so on. A total of 224

virulence genes were also identified, and 107 of these existed among all isolates. Conclusion Salmonella in Shaoxing

had a variety of serotypes and PFGE fingerprints, a complex resistant patterns, a high proportion of multiple drug

resistance. The findings showed that selected raw pouliry was not a direct source of local Salmonella infection. Part of the

clinical strains had a high carrying rate of antimicrobial resistance genes and virulence genes.

Key words: Salmonella; serotype; whole genome sequencing; antimicrobial resistance gene; virulence gene;

foodborne disease patient
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Figure 1 Serotype distribution of the 145 isolates of Salmonella from clinical and raw poultry in 2020, Zhejiang Province, Shaoxing City
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of Salmonella serotypes in 2020 in Zhejiang Province, Shaoxing City
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Table 1 Antimicrobial resistance of the 145 isolates of Salmonella from clinical and raw poultry in 2020, Zhejiang Province, Shaoxing City
. , . , it 2522/ [n(%)]
LR PR R ERG=135) BB ER=10) Al (am145)
AMP 104(77.04) 6(60.00) 110(75.86)
AMS 49(36.30) 4(40.00) 53(36.55)
CFZ 44(32.59) 5(50.00) 49(33.79)
CTX 13(9.63) 2(20.00) 15(10.34)
CAZ 6(4.44) 1(10.00) 7(4.83)
B- PN ik Jiie 5 CFX 2(1.48) 0(0.00) 2(1.38)
IMI 0(0.00) 0(0.00) 0(0.00)
PR 5 B K / 7 537 4k 2 ( Amoxicillin-clavulanic acid , AMC) 7(5.19) 1(10.00) 8(5.52)
S Hh 5 (Aztreonam , AZM) 12(8.89) 2(20.00) 14(9.66)
S i ( Cefepime , FEP) 4(2.96) 1(10.00) 5(3.45)
MEM 1(0.74) 0(0.00) 1(0.69)
K K% Z (Gentamicin, GEN) 15(11.11) 3(30.00) 18(12.41)
JE— AMI 0(0.00) 0(0.00) 0(0.00)
AR KR F % (Kanamycin, KAN) 8(5.93) 2(20.00) 10(6.90)
STR 85(62.96) 4(40.00) 89(61.38)
DU 2 TET 92(68.15) 5(50.00) 97(66.90)
o K8 Z (Minocycline , MIN) 49(36.30) 1(10.00) 50(34.48)
AHR CHL 42(31.11) 4(40.00) 46(31.72)
S P TG W] 27 %% 2 (Azithromycin, AZI) 10(7.41) 1(10.00) 11(7.59)
L% Z 7 % E(Polymyxin E,CT) 26(19.26) 2(20.00) 28(19.31)
£ 7 % B(Polymyxin B, PB) 8(5.93) 2(20.00) 10(6.90)
sk e 2% SXT 37(27.41) 3(30.00) 40(27.59)
ZEIER (Nalidixic, NAL) 57(42.22) 5(50.00) 62(42.76)
I Ty il 2 cIp 18(13.33) 2(20.00) 20(13.79)
Te BT 2 (Levofloxacin, LEV) 3(2.22) 2(20.00) 5(3.45)
100 = J1 N T (hilA  hilC-D .iacP . tagB . invA | invC | invE-
90
%0 J.orgA=C , prgH-K | sicA . sicP . sipD . spa0-S . sprB F£
70 H [K) . TTSS(SPI-2 %15 ) 5 51 A F (ssaC-E . ssaG-H
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X jg H F 5 (1) TTSS 14 3 808 9 (slrP sspH T £ ) TTSS-1
30 : & 356 3 W W (sipA—C | sopA | sopB/sigD | sopD | sopE2 .
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10 H H i I | sopD2 ,ssel | ssel. FE ) | g 4175 5 5L ) Mig-14
0 i
S < . N K0S, 4 o— 2438 3 - b ’
Vy%y\cﬁ%&t%%vy%%@m%@@%@@h Q%ﬂ-@y&@ (mig—14 FEH) Mg il 8 (mgtB-C ) N 3 & M
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Figure 3 Drug resistance testing of the 145 isolates of Salmo-
nella from clinical and raw poultry in 2020, Zhejiang Province,

Shaoxing City
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Table 2 Multidrug resistance spectrum of the 145 isolates of Salmonella from clinical and raw poultry in 2020, Zhejiang Province,

Shaoxing City

HB Y 2 3% VBRI bR K5 il / %
AMP-TET-MIN-STR 10 I PR 43 5 ok 6.90
AMP-NAL-STR 6 [ =7 4.14
AMP-AMS-TET-CFZ-NAL-CT-STR 6 I PR 43 15 Bk 4.14
AMP-TET-CFZ-NAL-STR 4 I PR 43 5 ok 2.76
AMP-TET-CHL-SXT-MIN 4 I PR 43 5 ik 2.76
AMP-TET-NAL-STR 4 I3 PR 43 B85 Bk 2.76
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