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ABSTRACT: Objective

Yongchuan District, Chongqing from 2023 to 2025. Methods

To explore the genomic characteristics and drug resistance of Salmonella Rissen in

The 10 strains of foodborne Salmonella Rissen isolated

in Yongchuan District, Chongqing City from 2023 to 2025 were identified, subjected to molecular identification, drug

sensitivity tests and whole-genome sequencing. Based on sequencing data, molecular tracing and prediction of drug

resistance genes were conducted. Results The 10 strains of Salmonella Rissen had a resistance rate of 100.00% to

tetracycline (TET), and the resistance rates to ampicillin (AMP), ampicillin/sulbactam (AMS), chloramphenicol (CHL),

florfenicol (FFC) and trimethoprim/sulfamethoxazole (SXT) were greater than or equal to 50%, and all showed

multi-drug resistance strains. All of the Salmonella Rissen carried a total of 94 drug resistance genes of 8 types. The

prediction results of drug resistance genes were highly consistent with the drug resistance phenotype. A total of 9
virulence islands were carried. All isolates carried C63PI, SPI-1-3, SPI-5, SPI-8 and SPI-9 virulence islands.

Phylogenetic analysis revealed that in this study, Salmonella Rissen was more closely related to the Eurasian branch, and

there was clustering between the food strain and the case strain. Conclusion In Yongchuan District, the problem of

drug resistance and multi-drug resistance of Salmonella Rissen in foodborne diseases is particularly prominent, the drug

resistance phenotype is highly correlated with the genotype, and there is clustering between food isolates and human

isolates. The quarantine of pathogenic bacteria and food hygiene education in the food trade and circulation links should

be strengthened. Meanwhile, it is suggested to establish a whole-genome combined drug resistance analysis database of

Salmonella in this region, strengthen gene monitoring and research on drug resistance mechanisms, achieve precise

traceability of pathogenic bacteria, realize networked monitoring of pathogenic bacteria, thereby optimizing drug

resistance prevention and control in the region, guiding clinical medication, and providing a scientific basis for achieving

the health of the entire population.
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Table 1 Antibiotics categories and MIC concentration

N MIC 7 A5,
bR . ‘
N BUER AR FH R /(ug/mL)
(ES S I R
S TR (ampicillin, AMP) 1.000~64.000 <8.000 16.000 =32.000
A e A H
?,“fmm\ /B 1.000/2.500~64.000/32.000 <8.000/4.000 16.000/8.000 =32.000/16.000
(ampicillin/sulbactam, AMS)
3 152 /T 4
J‘,@,ﬁﬁ e/ AL 0.500/4.000~16.000/4.000 <8.000/4.000 — =16.000/4.000
B-PIE (ceftazidime/zobactam, CZA)
- N e T
LS M@m e/ ﬁﬁfﬁ& 0.250/4.000~16.000/4.000 — — —
(ceftazidime clavulanic, CAZ/C)
N It - 7 2 i
*@ Bt/ ﬁﬂfﬁ& 0.060/4.000~4.000/4.000 — — —
(cefotaxime clavulanic, CTX/C)
= Sy, ——
S P/ mifﬁ@&(amom‘“m 1.000/0.500~64.000/32.000 <8.000/4.000 16.000/8.000 >32.000/16.000
clavulanic, AMO/C)
Sk Famgk i (cefazolin, CFZ) 1.000~32.000 <2.000 4.000 =8.000
(IS Sk e A5 (cefotaxime, CTX) 0.120~8.000 <1.000 2.000 =4.000
Sk #1757 (cefoxitin, CFX) 1.000~64.000 <8.000 16.000 =32.000
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BB R . s MIC 47
\ YA R AR JUE R /(ng/mL)
JUES S I R
Sk AL BE (ceftazidime, CAZ) 0.500~32.000 <4.000 8.000 =16.000
SLF K 2 (cefuroxime, CXM) 1.000~64.000 <4.000 8.000~16.000 =32.000
Sk AL A5 (cefepime, CPM) 1.000~32.000 <2.000 — =16.000
Sk ALIE R (ceftiofur, CEF) 0.500~16.000 <2.000 4.000 =8.000
IV 1% 3% 5 (imipenem, IPM) 0.250~8.000 <1.000 2.000 =4.000
T 55 N
Wk JEAts 35 B (ertapenem, ETP) 0.250~8.000 0.500 1.000 2.000
3% 55 B (meropenem, MEM) 0.120~4.000 <1.000 2.000 =4.000
PR K %5 % (gentamicin, GEN) 1.000~32.000 <4.000 8.000 =16.000
S
ok Fi[ K+ & (amikacin, AMK) 4.000~64.000 <16.000 32.000 =64.000
5575 2 (streptomycin, STR) 4.000~32.000 — — —
e Y 2= 1oty _ o
Lk Z KW % E (colistin, CT) 0.250~8.000 <2.000 =4.000
=3y
Rk ZKiE % B (polymyxin B, PB) 0.250~8.000 — <2.000 =4.000
Rk [ 4 2% % (azithromycin, AZM) 2.000~64.000 <16.000 - =32.000
5]

PO PUIFE (tetracycline, TET) 1.000~32.000 <4.000 8.000 =16.000

-

ESS IR E (tigecycline, TIG) 0.250~8.000 <2.000 4.000 =8.000
Wil I (nalidixicacid, NAL) 2.000~64.000 — — —
29

WE RN TP B (ciprofloxacin, CIP) 0.015~32.000 <0.060 0.120~0.500 =1.000

i 24

EN] .

g ) S % # (chloramphenicol, CHL) 2.000~64.000 <38.000 16.000 =32.000

FRd

A&

2% FAAJE 7 (florfenicol, FFC) 1.000~32.000 <4.000 8.000 =16.000
" RRi% B T g

Zm (trimethoprim/sulfamethoxazole, 0.500/9.500~8.000/152.000 <2.000/38.000 — =4.000/76.000

il SXT)
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services/SeqSero/)H F MLi& 43 %Y; ResFinder 7E£E -5
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M3 [ [ A W3 AR {5 B F 0 (National Center for
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Power point 2022 #k{f-,

2 H#R55%

21 WIKENSEBLEESMESE
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FRUDT T ER TR B Y5 AN Jry BT 78 PRI i
2.2 MEZRHFRMRAER

A RFUEIER AT 45 R R, AR 10 BRELZR
WITIREE, X 8 28 11 FibiE RHEATTM . i skt
TET Mt 2h; H4 AMP, AMS, CHL. FFC. SXT
S B M RKFEHTF 50%, HPxt AMP §ii 252
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Table 2 Sample information of Salmonella Rissen in Yongchuan District from 2023 to 2025

HEA G5 B TR I8 T b A7 181 44 R Sy ES IR
2023CQWSW0356 Salmonella Rissen R ARl EENR
2023CQWSWO0357 Salmonella Rissen i T EENR
2023CQWSW0584 Salmonella Rissen A YK b
2023CQWSW0892 Salmonella Rissen A I 202
CQ11802202300129 Salmonella Rissen 3975 151 4 ) w1
CQ11802202300126 Salmonella Rissen 3975 151 4 ) it 2
2024CQWSW0525 Salmonella Rissen A W ARH
CQ11802202400048 Salmonella Rissen 3 18] s st 3 2024
2025CQWSW0263 Salmonella Rissen A W HEER
2025CQWSW0261 Salmonella Rissen A HEENR 202
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90.00 ]

oy
= 60.00 l

= 2025CQWSWO0261
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CQ11802202400048
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= CQ11802202300126
2023CQWSW0892
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= 2023CQWSWO0357
= 2023CQWSWO0356
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Fig.1

Drug resistance situation of 10 strains Salmonella Rissen to 29 kinds of antibiotics
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Fig.2 Carrier rates of drug resistance genes in 10 strains Salmonella Rissen
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Table 4 Association between the drug resistant phenotypes and genotypes of 10 strains Salmonella Rissen

b 2R AT PH 4 22 70 FF 14 2 700

TP FP PPV/% TN FN NPV/%
AMP 8 1 88.89 1 0 100.00
AMS 0 5 0 1 0 100.00
BB CZA 0 0 — 10 0 100.00
CAZ/C 0 0 — 10 0 100.00
CTX/C 0 0 — 10 0 100.00
AMO/C 0 0 — 9 0 100.00
CFZ 0 2 0 2 0 100.00
CTX 0 0 — 10 0 100.00
CFX 0 0 — 10 0 100.00
PR (kS CAZ 0 0 — 10 0 100.00
CXM 0 0 — 2 0 100.00
CPM 0 0 — 10 0 100.00
CEF 0 0 — 9 0 100.00
IPM 0 1 0 9 0 100.00
Ty B2 ETP 0 1 0 9 0 100.00
MEM 0 1 0 9 0 100.00
GEN 0 0 — 10 0 100.00

SATEHETT 2 AMK 0 0 — 0 10 —
STR 3 0 100.00 1 0 100.00
. CT 0 0 — 10 0 100.00
PB 0 0 — 10 0 100.00
KIFHBRZ AZM 0 0 — 10 0 100.00

DR 2K TET 8 2 80.00 0 0 —
TIG 0 0 — 10 0 100.00
e G NAL 0 0 — 10 0 100.00
CIP 0 0 — 4 0 100.00

RN B CHL 5 1 83.33 0 3 —
AHmEL FFC 0 7 0 2 0 100.00
I R 3E AR i 751 SXT 8 0 100.00 1 1 50.00

B A (true positive, TP): [A] s /2 it 25 2 1 5 FE K RS, {1 BH M (false positive, FP): i LT 2537 ; PPV Jy AR B BRI & S BH

ﬁtl: TR T TR S R A TR —BeR . EFE(true negative, TN): [RIEHHh f2 T 245 26 20 5 KL PR IS4H [ A9 5 400, A1 B 1k (False

negative, FN): {35 (2 it 25 2 B BAYE A TE s NPV R Bk B b S ARG & 23 b, e A e it 24 3L R 5 e T R ME T A — BeR e, 3R
TP 1 FP [AlH 2y 0 B, JCikit B FHAETINER; TN=0 B, Joykitaa B =

x5 RGEHAUNSEFIIER

Table 5 Reference sequence information of phylogenetic tree

FP ) 2 B8 19 B NCBI F41%5 BTy FEARC IR 73 A5

SM2249 BRI GCF_042954725.1 2022 i RGN TE ot oy b AN GRIES))

SM2247 BRI IR GCF_042954765.1 2022 il TR S BT O (P D

SM2272 BRI GCF_042954665.1 2022 i iR R st et i SN G RIES))

SM21208 AR GCF_042954645.1 2021 i iR R cE e i AW G RIES))

GJ0703-2 BRI GCF_011057955.1 2015 A% b VT AR B B (P )
40781 BRI IR GCA_010437475.1 2014 il Bekg 2= AL PAF (Y E)
13420 BRI GCA_017956735.1 2014 A2 Bekg 2= AL P A B ()
5839 ARV TR GCA_017956695.1 2014 A& A 22 N A 2 (V)
5965 BRI GCA_010914315.1 2014 A% kg 22 NI A )
SA64 HARWIIKHE GCF_041730175.1 2018 L] BRI T (F2 1)
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