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Analysis of the biological and molecular characteristics of a rare
Salmonella strain in Changchun
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Abstract: Salmonella Poona is a rare serotype of Salmonella. This study was conducted on a Salmonella
strain isolated from the fecal sample of a patient reported by the active surveillance project of foodborne
discases in Changchun Children’ Hospital. Bacteriological identification, serotyping, drug sensitivity
testing, and whole genome sequencing were employed to investigate its biological and molecular profiles.
Results demonstrated that this strain was biochemically confirmed as Salmonella and identified as Salmonella
Poona by the serological typing. The isolate exhibited resistance to most antibiotics and harbored a diverse
array of resistance and virulence genes. This research confirms the first isolation of a multidrug-resistant and
highly virulent Salmonella Poona strain in Changchun City, highlighting the need for heightened attention
to this pathogen. This study aimed to analyze the biological characteristics and molecular features of

Salmonella Poona to provide scientific evidence for clinical treatment and prevention.
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Tab. 1 Biochemical reaction results

Biochemical Biochemical
reaction Results reaction Results
APPA - SAC _
ADO - dTAG 4
PyrA - dTRE +
IARL - CIT +
dCEL - MNT —
BGAL - 5KG +
H,S + ILAK N
BNAG - AGLU -
AGLTP — SUCT N
DGLU + NAGA _
GGT + AGAL +
OFF + PHOS +
BGLU - GlyA B
dMAL + OoDC +
dMAN + LDC +
dMNE + IHISA -
BXYL - CMT +
BAlap - BGUR +
ProA + O129R N
LIP - GGAA _
PLE - IMLTa —
TyrA + ELLM .
URE + ILATa -
dSOR +

T R RR-ZR TN &Rl 2R 75 i i CAPPAD . M 4 25 46 (ADO)
ML St 5 05 iz B (PyrA) , L-Balhiz{F B (IARL) . D-£F 4t —#l (dACEL) ,
B-2fFLWE i (BGAL) . Hy S 774 (H, S, B-N-Z Mt i % i 1 i
(BNAG) . S & RS it i pNA(AGLTP) . D-# % i (DGLU) , Y-2&%
WIS (GG » £/ W% 0 (OFF) . B-#i i 17 B (BGLU) , D-
7 0 (AMAL) , D-H @ 8 (AMAN) , D-H §2 4 (AMNE) , B- A M 11 i
(BXYL) ,B-N R I5 Me i pNA (BAlap) , L-fifi 42 12 7% e % ( ProA)
JigRE(LIP) , ity &% (PLE) . i 2 R 35 Wi (TyrA) . JRZ i (URED ,
D-IhZL 2 (dSOR), i ## (SAC), D-# #% ## (dTAG), D-ifF 3 H#
(dTRE) , /7B R 45 (1) (CIT), N Rk (MNT) , 5- -7 25 B 17
(5KG), L-FL 7= Bk (ILAKD , o7 % 1% (AGLU) , 3% 31 % £k 7= B
(SUCT) ,N-Z. I-B-2F LB TF B (NAGA) , o2 FUHE T 1 (AGAL) ,
IR (PHOS) , &3t 2. W35 I i (GlyA) , 5 & W i % i (ODO) , #i
2R W R B (LDC), 4 & # [6) fk (IHISA) , COURMARATE
(CMT) . B R i (BGUR) . O /129 it 3% (O129R) . 45 & F2-
H & B & B 5 Ik B (GGAA) . L3¢ i 3 W /b (IMLTa),
ELLMAN(ELLM) , L-#LEREb A1k (ILATa)
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Minor HTJ5 ), 1L 3 5 70 B 45 3 i ISV 1]
(Salmonella Poona) ,
2.2 AR

JIAE TR K % A [GT ATCC 25922 1 Fie /)N
B (minimal inhibitory concentration, MIC)
HAE ARVHEREN BT T3 (CC-Poona) X i 25
Z (STR) Bk 2 (AMD VZ KT bk (AMP) V&
PUAR/ &7 ELEH (AMS) 55 12 Fhpo A I 245 x) et
FHE(ETP) (96 KB (MEMD 45 4 Fhbi A4 3 iUk
X2 FWER ECT i 2y, AT 25 804 an#k 2
FR

*2 HHPARER
Tab. 2 Results of drug sensitivity test

Antibiotics MIC value (pg/mL) Results
STR >32 R
AMI >64 R
AMP >32 R
AMS >32/16 R
ETP <0. 25 S
MEM <0.125 S
CTX >16 R
CAZ >16 R
CZA <0.5/4 S
SXT >8/152 R
TET >16 R
CIP =>2 R
TIG <0.25 S
NAL >32 R
CHL >32 R
AZM =64 R
ECT 2 I

i R: T2y (resistant) , S: U (sensitive) , 1. H4} (intermediate) ;
STR: $4%; & (Streptomycin) » AMI. Bk & (Amikacin) , AMP: %,
P8 Ak CAmpicillin) . AMS: 2 “F 79 b/EF 2 3 ( Ampicillin/
sulbactam), ETP: J& fib £ B ( Ertapenem, MEM): 3 % 5 ®
(Meropenem) , CTX: 3k ffl Mg f5 (Cefotaxime), CAZ.: 3k 78 fih B
(Ceftazidime ), CZA: 3k ffl fth WE/BT 4t 1 3 ( Ceftazidime/
avibactam) , SXT: & J7#i i W ( Trimethoprim-sulfamethoxazole) ,
TET: U3 % (Tetracycline) , TIG: # ¥ & (Tigecycline) , CIP: ¥
WP & (Ciprofloxacin), NAL: %% BE R (Nalidixic), CHL: & % &
(Chloramphenicol) » AZM.: B %55 % (Azithromycin), CT: Z 51
# E (Colistin) ,
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Fig. 1 The resistance genes of 3 Salmonella Poona strains
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Tab.3 The main virulence genes of Salmonella Poona

Virulence factor category

Related genes

Adherence

Effector delivery TTSS (SPI-1 encode)

system

TTSS (SPI-2 encode)

TTSS effectors secreted viaboth

systems

TTSS-1 secreted effectors

TTSS-2 secreted effectors
Exotoxin Typhoid toxin
Nutritional/Metabolic factors
Antimicrobial activity/Competitive advantage
Regulation
Flagellin

Salmochelin

csgB . csgA . csgC . cgsD . csgE . csgF . csgG

misL

SinH . RatB . ShdA

fimA . fiml . fimC . fimD . fimH . fimF . fimZ . fimY . fimW

sprB. hilC. orgB. prgK. prgJ. prgl. prgH. hilD. hilA. iagB.
sicP . iacP . sipD. sipC. sipB. sicA . spaS. spaR . spaQ. spaP .

spaO . invl L invl | invC . invB.invA.invE . invG . invF . invH

ssrB . ssrA | spiC . ssaC . ssaD . ssaE . sseA . sseB . sscA . sseC . sseD .
ssel . sscB . sseF . sseG . ssaG . ssaH . ssal . ssaJ . ssaK . ssal .

ssaM . steA . ssaX

steA .\ slrP

avrA . sipA/sspA. sipB/sspB. sipC/sspC. sopA. sopB/sigD .
sopD . sopE?2 . sptP

sifA . sse . sseF ., sseG . pipB. ssel . sifB. pipB2. sseK1, steC
sopD?2

pltA . pltB . cdtB

mgtB . mgtC

mig-14

fur . phoQ ., phoP . pmrA , pmrB . ssrB ., sstA\ rpoS

liC . fliG . fliM

iroB .iroC . iroN
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