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Genes of Salmonella typhimurium participating in bacterial
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Abstract: [Background] Bacteria exist in the form of complex microbial communities in the environment,
and the competition among bacteria is an important way for bacteria to survive. Salmonella typhimurium
is an important zoonotic pathogen that causes gastrointestinal diseases. It needs to interact with other
bacteria in water, food or host intestine to gain survival advantage. [Objective] This study intends to
construct a transposon insertion mutant library of Salmonella typhimurium by transposon technology, and
to screen the mutant library according to the bacterial competitiveness, thus to explore the relevant
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mechanism of bacterial competition. [Methods] The EZ-Tn5™<R6Kyori/KAN-2>Tnp Transposome™ kit
was used to obtain a mutant library of Salmonella typhimurium containing 1 323 mutants. The competition
of the mutants and wild type strain with Escherichia coli JM109 and MG1655 were screened. Then the
flanking sequences were identified by reverse PCR, the insertion sites were determined. [Results] This
study screened out 13 mutant strains with significant differences in bacterial competition. Among them,
2 mutant strains showed enhanced competitiveness. The inserted mutation genes were polB and flhd.
Eleven bacterial mutants with decreased competitiveness were inserted in fstd, rfbG, recC, rfal, rfaG, rfbC,
udha, plsc, mdh, res and ackA. [Conclusion] Virulence factors, the integrity of bacterial membrane, the
normal bacterial metabolic capacity and their natural immunity and the appropriate modification of DNA
are all closely related to the ability of bacteria to participate in competition. This study laid the foundation
to further explore the specific factors affecting the ability of bacterial competition.

Keywords: Salmonella typhimurium, transposon, mutants, bacterial competition
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Table 1  Primers used in this study

519 A H

Primers Sequences (5'—3') Purpose

FP ACCTACAACAAAGCTCTCATCAACC To identify
flanking

RP CTACCCTGTGGAACACCTACATCT
sequences
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Figure 2 CFU of prey E. coli IM109 (A) and MG1655 (B) respectively

H: A: IM109; B: MG1655, H5H7 A #k ELE ST 2422 5 F*#R : P<0.05 (*); P<0.01 (**); P<0.001 (***)

Note: A: JM109; B: MG1655. Significant differences were defined by P<0.05 (*), P<0.01 (**) and P<0.001 (***) compared to the wild

type strain
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Figure 3 The growth curve of the mutant strains
compared to the parental wild-type strain
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Note: Significant differences were defined by P<0.05 (*), P<0.01
(**) and P<0.001 (***) compared to the wild type strain. The
legends of the figure only represent mutants that have significant
differences
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Table 2 The characteristics of the mutants

Bitkis  HATTE WALLAEER  ifih ™4 KEGG i 45

The name The direction Insertion site/Gene Protein name KEGG pathways

of bacteria  of inserting

F196 Reverse STM3297/fstd 23S rRNA (uridine(2552)-2'-0)-methyltransferase \

F372 Reverse STM2091/rfbG CDP-glucose 4,6-dehydratase stm01100, stm00520

F615 Reverse STM2996/recC Exodeoxyribonuclease V subunit gamma stm03440

S210 Reverse STM3718/rfal Lipopolysaccharide 1,3-galactosyltransferase stm01100, stm00540

M140 Reverse STM3722/rfaG Glucosyltransferase | RfaG stm01100, stm00540

M146 Reverse STM 2094/rfbC ~ dTDP-4,deoxyrhamnose 3,5 epimerase stm01100, stm01110, stm00523,
stm00521

F329 Reverse STM4126/udha NAD(P)(+) transhydrogenase \

F365 Forward STM3173/plsc 1-acylglycerol-3-phosphate O-acyltransferase \

M245 Forward STM3359/mdh Malate dehydrogenase stm01100, stm01200, stm00620,
stm01110, stm00680, stm01120,
stm00020, stm00630, stm00270

S14 Reverse STMO0358/res DNA restriction (DNA helicase) \

S191 Forward STM2337/ackA  Acetate kinase stm01100, stm01200, stm00620,
stm00680, stm01120, stm00640,
stm00430,

F12 Reverse STMO0097/polB DNA polymerase |1 \

F190 Forward STM1925/flhd Regulator of flagellar biosynthesis \

Note: \: Unknown pathway; stm01100: Metabolic pathways; stm01110: Biosynthesis of secondary metabolites; stm01120: Microbial
metabolism in diverse environments; stm01200: Carbon metabolism; stm00020: Citrate cycle (TCA cycle); stm00520: Amino sugar and
nucleotide sugar metabolism; stm00620: Pyruvate metabolism; stm00630: Glyoxylate and dicarboxylate metabolism; stm00640:
Propanoate metabolism; stm00680: Methane metabolism; stm00270: Cysteine and methionine metabolism; stm00430: Taurine and
hypotaurine metabolism; stm00540: Lipopolysaccharide biosynthesis; stm00523: Polyketide sugar unit biosynthesis; stm00521:

Streptomycin biosynthesis; stm03440: Homologous recombination

i IS STM1697 7T 5 FIhD 454, #iil RNA
REMHSEE MM ERNMERL, ATHEED
Bl A AT LA VD ) IR bk g i e oty 3K
MTHEMABIESE flhd I PRI AR T IS 32 B 40 T
TE 4P RE ) MY AR AT RS Tk R 1ok B AN
M e s, L S R BT, st T
A UM 2 BELI e LA A BRI B, (HHAR
LT HE— 2L Bk

11 BRZEHRE 1 R 0 40 T 5 28 L R 4 531 oy
fstd. rfbG. recC. rfal . rfaG. rfbC. udha .
plsc. mdh. res J ackA, TEAWFFEH KN
32K, % 1 K500 DNA B recC %
TS L DR A A R P I PR IO oy S D T 4 ey
JEUDTT R B 5 A B T2k R a1 I T2 —P0, res
KL gt DNA BRI, 540w AL S5 DNA (1)

BE AR fstd A 4N Y 23S rRNA LA RS
fitg, WSELEE RS O L2 5 4 ei i S,
AR AS R ]l LASE DNA 528 (18 A 66
NI R S e S R 323, I 5 4N 1 Bom HE
AR X fstd R MBESE B AT N BLAORE,

AT R BEFE R BG5S K AT e 4
(RE T 5855, T RE -5 G 4 T 1 8 ) M DG R
IR DR A R P A DG, (AR AR SRR

o2 REHEBESY LPS %% HTFMEE: 4
fith CDP-#ij%jb% 4,6-i/KEFHY rfbG K K& 4 i
dTDP-4- i /K 1 34 3,5-25 [m] S A4 g 1) rfbC JE R ¥
J& T rfo SRR, i 2 H 1,3 FURE
RS rfal X dnid S AR Y rfaG s
Forfa FEEFBERALR , X 2 DIEEFEXT T2
LPS HIZEMA M EXRTEEPT B AR AN,
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TEVP T TR rfbG & rfal LR g 2 58 LPS
5 Ky w5 A T A5 ST /0 R e i 4 PR ) B ) S R
2328290 e AR v ok B3 4 5 IR ) 738 A
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FEMIESVE o 55 3 JEBELA N 1y 40 i i A ek
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FE-SN-TH T -3- WA R Mok 7 A% Wi AL L B AR 1R 1Y
BEALAET, 15 K AE BRI . BRARR 26
A ARSI BRI A HT A, FERT RS AN AT BB Y
TR (1 A I FARY, mdh S S SRR I U
REM LSRR 5 I SRR vl 4k, RSy
> A, ackA A Z BRI 2 B ER G
W TS, FLH R (P A R 1Y Ak K A A
B, HTEREATR & = R R B ERAS 27 A s
S N S A E S
Hb, BEEER e A ERE ) e R AR
HPERESIFN DNA GG B ImEH T A S 5585

5

FIRE DB UIAROG . 3 4h, AT 7 Ui A 20 T 1)
ATRE B S A ILAL X RS R A

AR T AR A AR IR B G . A
WEFEW e 05 1 D1 400 LS A A QB RE D B9
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