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Abstract: Salmonella as common zoonotic pathogens can cause a variety of foodborne diseases.
Salmonella Typhimurium (STM) is one of the key serotypes, and the research, prevention, and
control of STM are of great significance to public health.[Objective] To investigate the effects of
greA and greB on the biological characteristics and pathogenicity of STM. [Methods] Red
homologous recombination was employed to construct the greA- and greB-deleted STM strains
well as the complemented strains. The strains were then characterized in terms of growth
characteristics, biofilm formation, and adhesion and invasion in Caco-2 cells. Mouse models were
used to evaluate the effects of greA and greB deletion on STM pathogenicity.[Results] The mutant
strains STM LT2AgreA and STM LT2AgreB were successfully constructed. Compared with the
wild-type strain, the deletion of greA and greB did not affect the cell growth rate, while inhibiting
the biofilm formation, adhesion, and invasion of STM. In addition, the deletion of greA and greB
decreased the colonization of STM in the liver and spleen of mice, increasing the LDsy of STM by
39.81 times and 2.5 times, respectively.[Conclusion] The deletion of greA and greB could reduce
the pathogenicity of STM. This finding provides a theoretical basis for further revealing the
pathogenicity of Salmonella.

Keywords: Salmonella Typhimurium; transcription elongation factor; greA; greB; biological
characteristics
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Table 1 PCR primer sequences

Primers  Primer sequences (5'—3') Amplicon size

hame (bp)

P1 TCCACTTTAAGCACTTCGTATTCCACATCG 1377
CCGCCAGGCGTGTGTAGGCTGGAGCTGCTT

P2 TGCGCGAAGAGCTGGATTTTCTGAAATCTGTGCGCCGTCCGATCCGTCGACCTGCAGTTC

P3 ACTGCTTAAAGGTATTCCAC 510

P4 CTACAGGAATGTTCAAGAGG

P5 CTCATCGTCGCCAACAAT 254

P6 AAATCATCGCCGCTATCG

pP7 GACAGCAAAGGTAAATCAACGAGATGAAAA 1377
CGCCCCTGATGATCCGTCGACCTGCAGTTC

P8 GACGTATTCGATCGCATTGACGTACCAGTTT
GCTTCGCCGTGTGTAGGCTGGAGCTGCTT

P9 CCGTGTGCGCAATATCGACAG 533

P10 GGCTTAGGATTCTTCTTGTC

P11 TCAATTATCTCTGGCGTGAA 267

P12 CGACAATGCGGAACTTCA

ST R AR 73 by $HE DR A Te] 5 S 2L P O 4 [ 5 571

The underlined part of the table is the homologous sequence on both sides of the homologous recombination region of the target

gene.
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J& R ARSE B T 37 °C. 170 rimin &% 51F
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Fl: HA9KERH LugRIVEE ; F2. BHEYIEN TUFFREEE ; Fa: pKD13 LiiE514); Fb: pKD13FiiE5]4;

FRT: [a] 75 & 40 B 1R 917 A
P5/P6: greAZEA G IES W) .

Kn CDS: A& R IEH 4ty 5] ; P3/P4: greARLHY 154 ;

Figure 1 Schematic diagram of gene deletion and gene deletion compensation. A: Schematic diagram of gene
deletion; B: Schematic diagram of gene deletion compensation. F1: Upstream homology arm of the target gene;
F2: Downstream homology arm of the target gene; Fa: pKD13 upstream primer; Fb: pKD13 downstream primer;
FRT: Homologous recombinase recognition site; Kn CDS: Kanamycin resistance gene coding sequence; P3/P4:
greA whole gene amplification primers; P5/P6: greA gene deletion validation primers.
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E2 greA. greBEEGREMKKZEIFMRAIBEZER. A: greAd 4H # b AYPCRHAL K45 . (M: DL2000
DNA Marker; 1: STM LT2; 2. STM LT2AgreA; 3: STM LT2AgreA::greA); B: greB i 41 B kA4 & 1)
PCRHLIKZ5HE(M: DL2000 DNA Marker; 1: STMLT2; 2: STM LT2AgreB; 3: STM LT2AgreB::greB).
Figure 2 The results of the construction of greA and greB gene deletion strains and the back strains. A: PCR
electrophoresis results of greA recombinant strains (M: DL2000 DNA Marker; 1: STM LT2; 2: STM LT2AgreA;
3: STM LT2AgreA::greA); B: PCR electrophoresis results of greB recombinant strains construction (M: DL2000
DNA Marker; 1: STM LT2; 2: STM LT2AgreB; 3: STM LT2AgreB::greB) .
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Figure 3 Growth curves measurement results. %@h \,@b < \@b
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It 4 85 B W 2 (P<0.0L) MK, 1R &
; 035 i ﬁﬁ@(‘h o S)Tﬁj o 1”1 oren | HEPOOD: s JEaEHES.
(P<0.05)FFAI; f AgreA::greA. Figure 4  Bacterial biofilm 96-well plate assay
STM LT2AgreB::greB FYZEMI Ty . RZETITE resyits. Extremely significant difference (P<0.01);
Ei ns: No significant difference.
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Figure 5 Results of bacterial adhesion and invasion.
A: Adhesion results; B: Invasion results. *: Significant
difference (P<0.05); **: Extremely significant difference
(P<0.01); ns: No significant difference.

<2 YHELDsME
Table 2 Determination of LDs for bacteria

WaflE  /NRIET R A B
Challenge Number of mouse deaths/Total number per
dose group

PBS STMLT2 STMLT  STMLT

2AgreA 2AgreB

1x107 0/5 5/5 5/5 5/5
1x10° 5/5 5/5 5/5
1x10° 5/5 5/5 5/5
1x10* 5/5 4/5 5/5
1x10° 5/5 1/5 5/5
1x10? 315 0/5 1/5
1x10" 0/5 0/5 0/5
LDs, 1x10%° 1x10%° 1x10%%

R 6. B 7 Frow, SRR, STM
LT2AgreA H JH I 25 11 12 70 T A Al if (1] B 14 ¢
AR 35 T % (P<0.01), JBIEZR A IR 24 h T
FARAL, FH A ] B R AR R 2 T R (P<

0.01); STM LT2AgreB () T 2% i & 7 Fr A 4G
IR B A 1 3 T R (P<0.05) , IGUIE R T 1 B
24 h o AR, HARRT R B RARE T
F#%(P<0.05),

ISTMLT2

[ STM LT2AgreA

6~ Bl STM LT2AgreB
*

1
*%
kk —
1
* %
4
i

lg CFU/g

24 48 72 96
t/h

E6 FHEHEEE. *: 25 B%EP<0.05); **: %
Sl i 3 (P<0.01).

Figure 6 Bacterial load in liver. *: Significant
difference (P<0.05); **: Extremely significant difference
(P<0.01).

1 STM LT2
8§ —[ STM LT2Agred "
[ STM LT2AgreB ,L' sk
* ,ﬁ, I o
6 * & ]
S0 ns
5 ns
&3 4 —
o
)
2
0
24 48 72 96

t/h

E7 MRREHEE. *: 225 EHP<0.05); **: 2
%*&E%(P<0.0l); ns: LRFEEES

Figure 7 Bacterial load in spleen. *: Significant
difference (P<0.05); **: Extremely significant difference
(P<0.01); ns: No significant difference.
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