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Abstract: [Objective] We employed the wild-type strain of Listeria monocytogenes, the
lipoprotein gene pplA- deleted strain, and the complementary strain to investigate the role of PplA
in the infection of L. momnocytogenes. [Methods] We compared the hemolytic capacity, cell
adhesion and invasion, intracellular proliferation, cell-to-cell migration, mouse organ colonization,
transcription levels of virulence factors in mouse organs, and transcription levels of quorum
sensing-related genes among wild-type, pplA-deleted, and complementary strains to explore the
role of PplA in the infection of L. monocytogenes. [Results] After the deletion of pplA, L.
monocytogenes showed no significant change in intracellular proliferation or cell-to-cell migration.
However, its hemolytic capacity, cell adhesion and invasion, mouse organ colonization, and
transcription levels of virulence factors such as plcB, hly, and prfA in mouse organs were
significantly reduced. Moreover, the transcription levels of quorum sensing-related genes agrA,
agrB, agrC, and luxS were altered in the pp/A-deleted strain.[Conclusion] The lipoprotein PplA is
involved in the virulence regulation and affects the pathogenicity of L. monocytogenes.

Keywords: Listeria monocytogenes; lipoprotein PplA; cell infection; virulence regulation
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% 100 uL, TRFHIR A T 37 °CH Ff i B
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4 800 r/min 50> 10 min WAEFEIK, INAVE H
SURTEAR, I3 TRIzol B2 U M RNA i#F
TS . X3 1 T g i SR G A 2 R IR
WA SN (prfA. inlA. inlB. plcA. plcB.
actA. hly)#t 17 5C B9 % 1 PCR &l , LA
rpoB YEN NS . PCR RN AZ : 2xTag Pro
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®1 AARFASH

Table 1 Primer sequences used in this study

Primers name Primer sequences (5'—3")

plcA-f CGAGCAAAACAGCAACGATAG
plcA-r CGTGTCAGTTCTGGGAGTAGTGTAA
pleB-f ATCATACCCTCCAGGCTACCA
pleB-r CGCCCTTTTCGCATTTTC

hiy-f TCACATCGTCCATCTATTTGCC

hly-r ATTACCGTTCTCCACCATTCC

inl4-f TAGCGATGGCGGTAGTTACACAGA
inlA-r TTAAGTGGCTGCGTCACGGTTC
inlB-f GCAGTCAACTTAACCCGCTATGTCA
inlB-r GTGCGAGGCTAGAGTTCCTTGTT
actA-f CAGCAGATGAGTCTTCACCACA
act4-r CCATTTCCCCGCATCTTTTA

prfA-f ACAGCTGAGCTATGTGCGAT

prfA-r AATGATTTTTCGATTAACGGGAAGCT
agrd-f GTTTGAGTTAGTATCACGAATGCC
agrA-r CAAACTTCCGAATTTCCTGAGC
agrB-f GAAAGAATGGCGGATGTGTTG
agrB-r CCTGTTACTAAGGCGATACCG
agrC-f ACAAAAGGAGAAGGTCGTGG
agrC-r CGGTCACTTTCGTATCTAAGGC
agrD-f ACAATCCATGAAAGTTGCGGA
agrD-r TCACAAATGGACTTTTTGGTTCGT
luxS-f CAATGGGATGTCAAACAGGC

luxS-r CAACCGCATTGGACTTCATTG
rpoB-f CTACACTTAGGTATGGCTGCTCG
rpoB-r GGCTTCTTCCACTGTGCTCC

FEFF: 95°C30s; 95°C 10s, 60 °C 30s, 3t
40 G FR o R 278 ik 4 A BOHE OF
GraphPad #f-4:K, *4 log, fold change (FC)>1
I3 I LR SRk - 82 B, logoFC < -1 I3
WIS SR 2 N, A WA L PR e Sk
ToiwEE
1.9 BEEFHFRERFAKRNEX
B HEEF KN

Wi I E5 5 1) EGD-e #l ApplA T 53 0 5%
A BHI B5323k, BT 37°C. 200 r/min $ERIR
i . MY ODgoo fHTE 0.4-0.5 B, IR
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1 mL F¥& 4 °C. 4800 r/min #.[> 10 min I
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o R L8 ISR IR ZR . SN R T RS 43
WA T 5T
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TS OIS TR R B B P/ B P T REGE il i 5
W% ODsso fH, 2=l i ih £ (& 1B)IF A7 i 2
YEOMHT, G5 5R TR ppld BRAS5 ROVE GE ) W 2
fIC T8 24 #R(P<0.001), KRB PplA BE & 4 & 51
WS A 2 R IR A L RE T o
2.2 ppldA SRR EHEXT AR R &
BE 1 BERER

i 1d EGD-e. Appld Fll CApplA &Y Caco-2
YR, HEATRRRESAOTEL, TRST PplA TEERALIY

A Dilution of secreted supernatant (X2™)
EGD-c G S
ApplA
CApplA |
NC )

== T N N N A

Bl pplAFRKRIKIAIEE I N(A) S 5737 (B)
Figure 1
NC: Negative control; ***: P<0.001; ns: P>0.05.

A= ZE IR I B 6 BFHR 28 Caco-2 4 R A1 -
il 2A i, ApplA JEEGE S %) 4B 2% 1 285 B 20
PA A BT AR Ak T 8 (P<0.05), 11 1AMk 5 7
RSN, R PplA B S T A
He 25 7 R TG T 6T Caco-2 20 J () B B E 77 .
K 2B i, Appld UL 512 2% 25 40 PN 19 40 P
B AT B A BRI £ Mk (P<0.01), Bl PplA
AE D R E A I AR A TR IR TR R 2B W L
1108
2.3 pplA EFE GRS R B A 1E5E 58
AR

i [ EGD-e. Appld Fil CApplA JE&GL IR H
W5 20 . RAW264.7 J5 AT B ot 4, R
PplA 7E A% IE AR 2 il LG DA I 3 5 A VR
e 3 frs, RS 2. 5 K 8 h 4 i 45 B
PRAE A ML N IO B8 22 5 A8 35 (P>0.05) . iIX %
B PplA X 5 A% 1 AE 2% 17 R TG 18 7E B I 40 g
RAW264.7 H IS FEBE ) JC 10 35200 .
2.4 ppld SRR EEFEHRRERYIT 5 8E
AR

i il EGD-e. Appld 1 CApplA JE& s 1.929
A FS L A A I Y A B R /N R AR 5
pplA XTI TR RE I RZ e . e 4 s,
2 BRI IR 28 B R/ INFIBR i 25 R R B

Ju—

N

()}
T

75

50

N
(o))

Hemolytic activity (%)

27" dilution

Determination (A) and analysis (B) of hemolysis ability in pp/4 deletion strain. PC: Positive control;
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Figure 2 Determination of adhesion and invasion of ppl4 deletion strain in Caco-2 cells. *: P<0.05; **: P<0.01;

ns: P>0.05.
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Figure 3 Determination of proliferation of ppl4 deletion strain in RAW264.7 cells during 2 h (A), 5 h (B), and

8 h (C). ns: P>0.05.
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Figure 4 Determination (A) and analysis (B) of bacteria cell-to-cell spread ability in ppl4 deletion strain. ns:

P>0.05.
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Figure 5 Determination of proliferation of pp/A deletion strain in mouse spleen (A) and liver (B). *: P<0.05;

**%. P<0.001; ns: P>0.05.
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Figure 6 Determination of the transcriptional level
of virulence genes inlB, plcA, plcB, hly, and prf4 in
pplA deletion strain.
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Figure 7 Determination of the transcriptional level
of quorum sensing related genes agrd, agrB, agrC,
and /uxS in pplA4 deletion strain.
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Figure 8 A working model depicting the mechanism of Listeria monocytogenes infection mediated by PplA.
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