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Abstract: [Objective] To investigate the role of Listeria monocytogenes LPXTG motif-anchored
protein Lmo0130 in infection causing diseases, the bacterial growth, infection in cell and host
among the L. monocytogenes wild-type, [mo0I30-deleted and [/mo0130-complementary strains
were compared. [Methods] The /mo0130-deleted strain Almo0130 and Imo0130-complementary
strain CA/mo0130 were constructed to investigate the effects of Lmo0130 on the abilities of
bacterial growth, cell surface adhesion and invasion, intracellular proliferation, intercellular
migration, survival of infected mice, and bacterial load in mouse organs, ultimately demonstrated
the role of L. monocytogenes Lmo0130 in cell and host infection.[Results] LPXTG motif-anchored
protein Lmo0O130 contributed to cell surface adhesion and invasion, intracellular proliferation,
specific colonization in the liver and spleen, and pathogenicity in mice. However, it had no effect
on bacterial growth or intercellular migration. [Conclusion] Lmo0130 contributes to cell and host
infection of L. monocytogenes finally.

Keywords: LPXTG motif-anchored protein Lmo0130; infection causing diseases; intracellular
proliferation; Listeria monocytogenes
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4 E 2 L Lmo0130 75 B 18 A= 2 i 45 1R T Ja%
PSR rER, B NIE—2 T Lmo0130
AT B SR LAL ) BE A BRI B

1 ME5FE

1.1 EHk. FRAFIS14

LG A 2 W RR G S % TPk EGD-e, ik
K#k Almo0130 Fal#h#E CAImo0130 %537 F 48
i U0 i2 TR IR 1 15 57 2 (brain heart infusion, BHI)
H, FE 37 CCHEIRBUAE AL I IR 48 iR B B
LD

N IR IS CIL
1.2 Almo0130 TR K FA CAlmo0130 [2]
HMKRRYAD R AN THIE

BT T0 IR B DR it o B A S m A e A A i
F I BA 3 A Bk BN DL Imo0130-up-F/R Al
Imo0130-down-F/R (£ 1) N5, LI KiF1Y
PAAZ S AR G EGD-e (GenBank & S5
NC_003210.1) F& W 7E 4 3 K 240 DNA Bz i 17
PCR R 3 3 3 Imo0130 FLH 4 | . K il
PR . PCR W A& & (50 puL): 2xKOD One™
PCR Master Mix 25 uL, I, FIi#514)(10 pmol/L)
4$ 2 uL, DNA 4z 2 pL, ddH,O 19 uL, PCR
5. 98 °CHilAEME 5 min; 98 °CAEE: 10 s,

=1 SIHIFIIER

Table 1 Primers used in this study

58°CiB K 5s, 72°CHEH 1's, 35 PMEHR; 72°C
K AE A 7 min, Ll Imo0130-up-F Fl Imo0130-
down-R N5I¥1, LA Imo0130 KL | . FiFlHE
TP e )4 1 ul L4 DNA Biti, &
M8 L3R PCR J b A4 Z AN 4538 1+ 85 & PCR 3R1%
NN A A B, 1A B B4 Hind 11T
Fl EcoR TXUEV] 5 #4522 pKSV7 kL i 3545 5
ZH TR pKSV7 _Imo0130., Fifi J 1512 58 21 oA H,
i 2 PRSI A AR T RR G T EGD-e 25,
LR Cm" (10 pg/mL) i A S £ 15 11 F i
A7 FUE fE A SR Tt , I B Imo0130-
front-F/Imo0130-down-R (& 1)X}ifi 156 H (14 5 21 5
e EDEFT PCR AN 3 XU BRI, Fe 3R AT Bk
itk Almo0130.

18 1 biocyc B A A BH BAAZ 1 A AR R I
P Imo0130 FEF Ry Sl A, 225 SCHk 1414 3
[l kA% . 351 CAImo0I30-F/R (35 1) 1
Imo0130 1 Jii 8l T T B ) 2 HE . ¥ 3 =1 4
Sac 1H1 BamH DIY) JE 6 2 pIMK2 ki R
135 20 Tk pIMK2 Imo0130. H43% ki v % &
Almo0130 J&Z 759, i KRR 2 (50 pg/mL)
PUPEGG S, I X 00k Y B s B 28 R YF PCR A
W73 565 0F 5 e 24845 A MK CAImo0130.

# 17 Imo0130-in-F/R F1  Imo0130-out-F/R

Primers name Primer sequences (5'—3")

Imo0130-up-F
Imo0130-up-R
Imo0130-down-F
Imo0130-down-R
Imo0130-front-F
CAImo0130-F
CAImo0130-R

CCCAAGCTTGCTGCTTGCTACATAATGCGCC
CAATCCAGCTGTATCAAATTTGTTCACTTTCACACTCTCCCTTTTT
AAAGTGAACAAATTTGATACAGCTGGATTGGCAACTGTATTTG
CCGGAATTCCACGGAATGAATGATCGTGGAATGAAGAAA
CCGCGATAGCAAGTTCCGTTATTTC
GGGGATCGGAATTCGAGCTCTTCAAGAAAACTACACATGTTTTACTCGTAGCAG
GCAGCCCGGGGGATCCACCAGTTGTTGGTAAGGAAGTATTGG

Imo0130-in-F TTTTTTCCATCGAAATGAAAATATAGCCAAATTTTATCATTACA
Imo0130-in-R AGGGTGTTCCAGGAAGCTGG

Imo0130-out-F TGACAATGCTATCCGTGTTCAAGC

Imo0130-out-F AGGGTGTTCCAGGAAGCTGG
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(& DIEENSNBE I H1%F Almo0130 F1 CAlmo0130
T PCR %72 .
1.3 HKHZGHIFAEZ T

S5 SCHR[15] Fb A BRAZ MG A 2= e LR TR 45 T
RAE KNG 1 22 5 o 1L R0 3 100 TR VR0V A
7] ODeoo W Y AE I e 15 28 7 i 3% 5% i v 85 5%
12 h, 5B 1 h FZINEERFFRIL Synergy ™ H1
M5E ODgoo WICHE . B HRIZE 3 MEE .
14 HEHFMSRFLR

B SCHR 16148 9T Lmo0130 Xif B A% 14 1 4
iR R E A L 4 Caco-2 LB M A= 28
BRI . JEFE3] ODgoo M 0.6 1A BAAZ Y A= 2= iy
I T8 W £ 1xPBS (10 mmol/L) V% 2 W H
RPMI 1640 4 g 55 3735 B 22 2x10° CFU/mL %%
FH o i B 5 19 B W DA JER e &2 %0 (mulltiplicity of
infection, MOI)=10 &4t A\ % I JZ 40 Jig Caco-2,
JEYE 30 min JEVRAANME 3 Wk, SN IITAY
Fis B S5 U A T BHI A 38, B8
AR

R BT AR =ZRE B 4 TS B G i A R £0< 100% (1)

YL 150 J5, A 50 pg/mL KK E /Y
YEH 30 min A& KMIAME, Bl VR A0 3 1k,
IR AT, RZBRITEMARXQ)PTR,

1R 2R =127 I 40 R B L AT A < 100% (2)

1.5 FEAEEIRIE

Z: 2 SCHR[17]#R 5% Lmo0130 Xif B A% 44 A 2%
S EC B 7 /)N B W 40 i) RAW264.7 HR 14 5 fig
JIRFEI . 5 FRE] ODgoo 7 0.6 B FRAZIG A= 2= 7
FRICHE TR, 4 1xPBS (10 mmol/L) ¥k 2 WK
F DMEM 41 Jiid 5% 3% J£ 75 B & 5x10° CFU/mL.
T B 5 B T LA MOI=10 JE& 4t RAW264.7 21 .
Y 30 min J5 ] 50 pg/mL K K 55 2 4b B
30 min, KBRS AIREGEG 3 WS 5 pg/mL
PER 25 Z 11 DMEM 1535 25 (F 10% FBS)Zk2E %
IR 1. 4 H 7 h, RG2S AN IET TRy AR BT
UWRARTE BHI Pl LA T4 4L

1.6 HAE=T=HIRAIE

%2 CHR[14]#8 5% Lmo0130 Xif B4 1 A= 7=
S0l G B A /DN SRR 2T 4 41 i 11929 ] 1 7% Y 52
Wi, 35325 ODgoo M 0.6 [ EAAZ HG A 25 i [G T
W, 2 1xPBS ¥tk 2 )5 i DMEM 41 ffl 1%
FHM B ZE 2x10° CFU/mL. i B 5 19 1 W LA
MOI=0.2 7 6 FLAR HERGx 1929 4if. YL )5
YU AR S5 5 1 h IR )N B 5% S0 240 B e ol 240
OIS, B DEAAEME 3 I, fILA 50 pg/mL
PRKFEEZRAFRANNE 1 h F TR KIMIMNEE . Beik
M 3 Y, SRIGMA 3 mL & 10 pg/mL K KE
Z 1 10% FBS [ Ly 4L DMEM £ 33255 0.7%
AR 55 B W 7 o0 R 20 i T i 1 20 e 7 5 B
NG, Il sE s B S AR Ak R 3d HE
2P P BRI 2 40% FP VA TR S A 0.5%
S5 AR YD 10 min, P ddH,O Wk e 25
PR AR/
1.7 HEFEMAELEENKE

%2 CHR[18]1#R 9% Lmo0130 Xif B4 1 A 2=
Hr e G P R /N BRAE 16 BB 0 /DN U 25 v 40 o
FETHRE TR RE M o B I Y BRAS MG AR AR I R
[CHH 1xPBS VeI #i B 2 1x107 CFU/mL £
o & H 6 &% i MM ICR /) BUK I 1 5
200 uL W REJE BB, BEdl 7 H, d21 Ho
L 24 h F1 48 h 7, RAE/INERATNGNE(spleen) I
WE(liver)iH AT S0, Bl Jo b 2H SU A LA
G IR A A6 BHI PR B b T an w4, fpdl2:
Bk e e (B RN B ARAEL S A T B A

i 7 5 200 uL 5 BE 5 Y 1107 CFU/mL
BB A 2 R TR A YRR 1 TCR ZNERL,
10 H/41, 30 H, B 5EAER 12 h WA/
IS TEOLIF I s B, FE0ER 7 d. sh st
T 2ok W VT A MR 2 S0 B W 1 R 2 D s o AT
%5 . ZAFUAC202482,
1.8 HIESZIT 5L

i F§ Graphpad Prism 8.0 3£ 78545 4k B A1 i,
FAEHT . BR/NERAETE 4R H] LogRank LASH,
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HARY R TR 847 W 2 ko b, Hop
ns < 7~ P>0.05, *FE /R 0.01<P<0.05, **FE /N
0.001<P<0.01, ***F /K P<0.001, f# Fi Adobe
Ilustrator 2025 J5:47 & HERR o

2 BER54M

21 B i#ziE4d FH4F K & &R 5k %
Almo0130 FNE 4K CAlmo0130 BIFIE

5 0 1 320 118 B 2 A R [ A A P9 5 1 4
Imo0130-in-F/R 1 &k 3 5| ¥ Imo0130-out-F/R
(F DPEFTHTE PCR ERIE. WA 1 iR, 24H4
51 Y17 PCR ¥ H4HT, LI EGD-e SAASARY 14
il 732 bp 9 PCR =4, LUK H R Almo0130
FIANE R CAImo0130 SR Y34 774 K /MY
282 bp; M HNERTYHE T PCR P 34RF, LA
EGD-e fil CAImo0130 J M 47 35 H 492 bp 1Y
PCR =¥y, 1Lk Almo0130 IR A 8 H 1A &
Fl . G P Y T DNA I S6E
P25 15 B 1 75 e xt—2, £ Almo0130
BRI HEFN CAImo0130 [EIAMRFT ) .
2.2 Lmo0130 XJ %184 FHMHF R4
Al

5 B A 2 TR TG TR A8 37 °C BHI AT

Imo0130-out-F/R  Imo0130-in-F/R

N N
Q Q
N> O 0& %
&0

AW

O ° » 0
v Q \‘(“ § o
Ty

1 B % FHFKEEGD-e. Almo0I30FN
CAlmo0130HY & & PCRETIE
Figure 1 The confirmation of Listeria monocytogenes
EGD-e, Almo0130 and CAlmo0130 strains by bacterial
colony PCR. M: DNA marker.
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HiAE K 0-12 h 1Y) ODgoo WIEAH, & B Lmo0130
NI BAAZ G B 2 R G RR 1 AE R (B 2)

2.3 Lmo0130 BENT BixiE4 245K
B X 4R R R B FNIR 22

R A & M Caco-2 #£%F Lmo0130 %}
PO B A 2 1T DGR 280 B R 2% A ) 52 )
5 EGD-e Ml CAlmo0130 #itt, E&4L 0.5 h B Ay
Almo0130 FhF 30 & T T 68.21% Fil 54.02%
(FE 3A); &Y 1.5 h B AImo0130 1278 % 1) 3
TFET 77.80% il 71.31% (& 3B), AW, fk
Imo0130 LK it 25 R AR AL 3 A 2 B e [ R A 28
W AR Z2HE 1. IR Lmo0130 A Bl T B A
2RI QG 20 M ) R B AR 22
2.4 Lmo0130 BENT B x84 24T
EE/ R EREA RAW264.7 SHAYIEE

b % B AR 2 W BRI EGD-e.
Almo0130 Fl CAlmo0130 7£ RAW264.7 4 fifd 18
B RE I 25 5 o AR A 4 R G A Rk
0.5. 2, SHAI8h i, MANMEEZEYE EAE
o fE 05-5h Z A, EGD-e. Almo0130
CAImo0130 7& RAW264.7 rh 4l H 450G i 3 25 5+ 5
Mi7E s 8 h i, RAW264.7 ZH il th Almo0130

o
o0

o
(o))
T

—— Almo0130
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Bacterial growth curve (ODy,,)
=) =)
o 'S
T T
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9 10 11 12
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FCAImo0I130E KIKFER

Figure 2 The comparison of growth abilities among
Listeria monocytogenes EGD-e, Almo0130, and

CAlmo0130 strains.
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Y K KT EGD-e Fll CAImo0130 (€ 4A),
EGD-e Fll CAlmo0130 35K 43 32 Almo0130
1 1.93 £5 1 2.61 1% (I8 4B). H it Lmo0130 A
Wy T B 1S A 28 3 R IQ TR /D BB G 20
RAW264.7 H Y38 FE .

A ) ns
1.5 *
S0k
2
&
=i
2
s
'E:’ 0.5F —
0.0

EGD-e  Almo0130 CAlmo0130

2.5 Lmo0130 5200 B i tE 4 2 AR 45
B £ 4 RRIB) AU T F2 B

RIE Lmo0130 Xif B A% 14 A 2% i e [ TR 7 /]
SRUBLET AE AN 1929 [HIIERERE IR . AEEAAY
HZEHR G EGD-e. Almo0130 F1 CAImo0130 1

25 ns

20

4|

15

Invasion rate (%)

EGD-e  Almo0130 CAlmo0130

B3 LRt FESKEEGD-e. Almo0130F1CAImo013089%EM(A)FIRZE(B)BE
Figure 3 The comparison of adherence (A) and invasion (B) abilities among Listeria monocytogenes EGD-e,
Almo0130, and CAlmo0130 in Caco-2 cells. *: 0.01<P<0.05; ns: P>0.05.

[ - EGD-¢
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] ns
—— CAlmo0130

ok
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ns
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ns
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El4 bR BEiziEd SEHFREEGD-e. Almo0130F1CAImo01307ERAW264.7HEIHEEHRIESR . A: N

AMHEEG B: B8 hE AYHISH A

Figure 4 The comparison of proliferation abilities among Listeria monocytogenes EGD-e, Almo0130, and

CAImo0130 in RAW264.7 cells. A: Bacterial counts in cell; B: Proliferation abilities after 8 hours infection. *:

0.01<P<0.05; ***: P<0.001; ns: P>0.05.
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S AL b X AT LA A oy A i R BE (BT 5A), H
Lmo0130 A 5% 1 {5 4% H AR/ (& 5B 50),
PRIt Lmo0130 AN 52 M 12 B 7 /] Bk 2 4 241 Jfd
L929 iy el A RE ) -
2.6 Lmo0130 BENT BixtE 4 245K
ERSUNGREOES €=

i /N BB B R SR R ST Lmo0130 X BLA%
WA ZE R QTR B0 52 . A2/ R TR
H, RERE 12 h OERE a  RR Ys A G AR 2R kR
G/ DRI DL . 25 R I(E 6A), TEIRYL
J& 60 h J& Yt EGD-e. Almo0130 F1 CAlmo0130

A EGD-¢

Almo0130

BN AR TR 53 0 70% . 90% Fi1 80%; 7F J&&
YL 80 h 5, /YL EGD-e Ml CAImo0130 H/INRAE
TR WIFEAR T 30% F1 50%, 1YY Almo0130
IIN BB AE I RAL AR T 10%, X e BH Imo0130
FE B W TGN R RE T, /D
AL R o iR e 2 R A B, R PR A 2
R ICTA 24 h BF, £ BERRAE /N BRUFFIE R E A
MEFHRE I TC 25 MEERYL 48 h i), 5
EGD-e fll CAlmo0130 AL, &Y Almo0130 )
/N BROFF IO 28 PR 4300 R R T 84.98% AT 61.60%,
/N BRI 28 5 5 43 30l R R T 95.21% Fil 84.37%
(&l 6B), %W Imo0130 PR 2 J5 i JE L /N

CAlmo0130

B
0.8 =
ns
—_—
0.6 - —l_ —|_
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5 04}
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E5 iR fxttd SEMSCEEGD-e. Almo0130F1CAImo0 13089 B BT NES . A JIFEMEE; B:

PEER/ N Co BEEH .

Figure 5 The comparison of intercellular migration abilities among Listeria monocytogenes EGD-e, Almo0130),
and CA/mo0130 in L929 cells. A: Cell plaque; B: Plaque size; C: Plaque number. ns: P>0.05.
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Figure 6 The comparison of pathogenicity among Listeria monocytogenes EGD-e, Almo0130 and CAlmo0130

in infected mice. A: The survival curve of infected mice; B: The bacterial loads in liver and spleen of mice. *:
0.01<P<0.05; **: 0.001<P<0.01; ***: P<0.001; ns: P>0.05.

SR 7 T BRLAZE 348 A 2R i G TR ) e L RE O B 3
FEA% . DI Lmo0130 75 Bl T BAA% 1 A= 25 i [G
EORINREOR 1T .
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ARG 1 A 2 T R G TR A 1 YRR A e B
FRENBURHZ —, EHIZEGRNEY Y
SIRIMOMAE . M . iR . 7= SR 45 I
PRAEIRU200 2 1 2 1 6 4 2 PH M R AR PR B
WA AN R B G, 1 LPXTG 3
J A B R R T AR A A R 4, RS
BF . 1278 . PN | ks I A R () A% 15
S qE R R R R BRI AREF5E I
B T IIREARAIE LPXTG K F 45 E 8 11 Lmo0130
TE A% 1 A 2 AR I P AR R IR B0 P P
H, X2 A G s = HLH A S

A 5 38 ok 4 RN Bl 4 JEk gL A B e i
LPXTG H:JF4 5 2 11 Lmo0130 75 BAAZ 4 A1 2= 1l
FREC R B 4 M A g R R E AR,
L% I EUE 11 . LPXTG 2 1 25 [ 4 @ 3
YREREE LI 2P s HE R B ), nzs

Wi R, AT ER B BEER AT N Bk
B SrtA St A% B A 25 T AR G K
InlA %5 LPXTG 2 I 2K 11 1Y 3 1A FI7E 4H 16 3R 18 Y
G5B AR SR T BP0 sred BE DB S BOZ R AE
ANERFE L MEL A A B B T RN /IS BRI i g T
FEEAZ BTN, A IR R N R R
R TR 115 B M Bow R B ZEH,
i AP InlFP? | B miHPY ) InIKEY
1 Lmo01715%, Hv InlA j# i LRR 45 44 4 %
FERG MR 22 f A& Ak, JF 75 25 8 7 18 B i AN
LB I R 2 SR E Y InlF 53R 0B
H 1 Vimentin 945G % T BAZ G A= 22 RR I
T8 M R 1 B A s A T AP, BB R Inl)
TEFAAZIG A 25 e TR R R 1 I R S vk
A B TIZ R ke # P, LPXTG K& A
LapB 2 —F Rl 2, X T Bzl A 2 Re G
A2 22N L 5 40 M AN S0 o B e
IeAk, Vip it 5 1E 3 gp96 HHEAE FTE Sk
A 2 3 T T 12 28 W 2L 3 00 240 PR RN 4 83 g i
EHEVE MY, 2R IR F 1R 72 K LmiA A Bl
THWE S mE EREAZ R EEHFNFHED

http://journals.im.ac.cn/actamicrocn



4196

DENG Simin et al. | Acta Microbiologica Sinica, 2025, 65(9)

1RZEPT, BK iap FE DNt 2 R T A 4 it ]
g RE At/ INER B P8, IRIE LPXTG -
T HRZ 38 A 2 1 R EG TR AR R 350 R 1 FH A
URIA R PR R .

AT 4 2 Imo0130 1Bl 2k BRI R 5T
HRG A YF e, R LPXTG HFfiE &N
Lmo0130 7£ BUA% 3G A 2= R [ T 41 e A i = Jak
Perp R EHEBEM . X — &It — 22 fbr
Lmo0130 41315 UL LT K B LPXTG
JPRE R A DI RE B T B

1E# STk = A

MR AR R RN, B R F ik
HL, SRS S BEVE . SCRARIE AL
Pedcde; g RS ERE; BEUS. W
FYGARAERE 2zl BmA] . RIEEORSE S
B RPEHOR SRy RIBME . HF5H B MR
it BEH . BTHEABGT, BB

1B A 25 ¢ RATE 7 A

VR P AT AEAT AN ol BE 23 52 R ASHF 52 e
e TAERE AT MR AR

B 3R

[1] LINGNAU A, DOMANN E, HUDEL M, BOCK M,
NICHTERLEIN T, WEHLAND J, CHAKRABORTY T.
Expression of the Listeria monocytogenes EGD inlA and
inlB genes, whose products mediate bacterial entry into
tissue culture cell lines, by PrfA-dependent and-
independent mechanisms[J]. Infection and Immunity,
1995, 63(10): 3896-3903.

[2] ORSI RH, WIEDMANN M. Characteristics and
distribution of Listeria spp., including Listeria species
newly described since 2009[J]. Applied Microbiology
and Biotechnology, 2016, 100(12): 5273-5287.

[3] PIZARRO-CERDA  J, COSSART P.  Listeria
monocytogenes: cell biology of invasion and intracellular
growth[J/OL]. Microbiology Spectrum, 2018. DOI:
10.1128/microbiolspec. gpp3-10.1128/microbiolspec. 0013-
2018.

[4] JOHANSSON J, FREITAG NE. Regulation of Listeria
monocytogenes Virulence[J]. Microbiology Spectrum,
2019, 7(4): 7.4.27.

[5] BALLOM KF, TSAI HC, TAYLOR M, TANG JM, ZHU
MJ. Stability of Listeria monocytogenes in non-fat dry
milk powder during isothermal treatment and storage[J].

P4 actamicro@im.ac.cn, 78 010-64807516

Food Microbiology, 2020, 87: 103376.

[6] DROLIA R, TENGURIA S, DURKES AC, TURNER JR,
BHUNIA AK. Listeria adhesion protein induces intestinal
epithelial barrier dysfunction for bacterial
translocation[J]. Cell Host & Microbe, 2018, 23(4):
470-484.¢7.

[7] CHEN C, NGUYEN BN, MITCHELL G, MARGOLIS
SR, MA D, PORTNOY DA. The listeriolysin O PEST-
like sequence co-opts AP-2-mediated endocytosis to
prevent plasma membrane damage during Listeria
infection[J]. Cell Host & Microbe, 2018, 23(6):
786-795.¢€5.

[8] SMITH GA, MARQUIS H, JONES S, JOHNSTON NC,
PORTNOY DA, GOLDFINE H. The two distinct
phospholipases C of Listeria monocytogenes have
overlapping roles in escape from a vacuole and cell-to-
cell spread[J]. Infection and Immunity, 1995, 63(11):
4231-4237.

[9] GAILLARD JL, BERCHE P, FREHEL C, GOUIN E,
COSSART P. Entry of L. monocytogenes into cells is
mediated by internalin, a repeat protein reminiscent of
surface antigens from Gram-positive cocci[J]. Cell, 1991,
65(7): 1127-1141.

[10] CABANES D, SOUSA S, CEBRIA A, LECUIT M,
GARCIA-DEL PORTILLO F, COSSART P. Gp96 is a
receptor for a novel Listeria monocytogenes virulence
factor, Vip, a surface protein[J]. The EMBO Journal,
2005, 24(15): 2827-2838.

[11] REIS O, SOUSA S, CAMEJO A, VILLIERS V, GOUIN
E, COSSART P, CABANES D. LapB, a novel Listeria
monocytogenes LPXTG surface adhesin, required for
entry into eukaryotic cells and virulence[J]. The Journal
of Infectious Diseases, 2010, 202(4): 551-562.

[12] BIERNE H, COSSART P. Listeria monocytogenes
surface proteins: from genome predictions to function[J].
Microbiology and Molecular Biology Reviews, 2007,
71(2): 377-397.

[13] CABANES D, DEHOUX P, DUSSURGET O,
FRANGEUL L, COSSART P. Surface proteins and the
pathogenic potential of Listeria monocytogenes|J].
Trends in Microbiology, 2002, 10(5): 238-245.

[14] CHENG CY, HAN X, XU JL, SUN J, LI K, HAN Y,
CHEN MM, SONG HH. YjbH mediates the oxidative
stress response and infection by regulating SpxA1 and the
phosphoenolpyruvate-carbohydrate ~ phosphotransferase
system (PTS) in Listeria monocytogenes[J]. Gut
Microbes, 2021, 13(1): 1-19.

[15] BRI, 22587, X538, R, R, £ 18, &,

AT, IR, PN, ORISR, XS, PR B BT . g4
R LPXTG 2K 14 Lmo0880 75 /& Je 30 i (19 1 F [J].
WA I2FHR, 2024, 64(3): 893-906.
LIN KC, LI HJ, ZHAO XL, ZHOU S, LIAO JH, WANG
ZN, JIN GX, ZHU FX, XU JL, SUN J, SONG HH,
DENG SM, CHENG CY. Role of LPXTG-anchored
protein Lmo0880 in Listeria monocytogenes infection[J].
Acta Microbiologica Sinica, 2024, 64(3): 893-906 (in
Chinese).

[16] MATHIPA MG, THANTSHA MS, BHUNIA AK.
Lactobacillus casei expressing Internalins A and B
reduces Listeria monocytogenes interaction with Caco-2



X3 R

e AE | TSR, 2025, 65(9)

4197

(18]

[20]

(21]

(22]

(23]

[24]

cells in vitro[J]. Microbial Biotechnology, 2019, 12(4):
715-729.

XIA J, LUO YR, CHEN MM, LIU YQ, WANG Z, DENG
SM, XU JL, HAN Y, SUN J, JIANG LL, SONG HH,
CHENG CY. Characterization of a DsbA family protein
reveals its crucial role in oxidative stress tolerance of
Listeria monocytogenes[J]. Microbiology Spectrum,
2023, 11(6): €0306023.

CHENG CY, CHEN MM, SUN J, XU JL, DENG SM,
XIA J, HAN Y, ZHANG X, WANG J, LEI L, ZHAI RD,
WU Q, FANG WH, SONG HH. The MICOS complex
subunit Mic60 is hijacked by intracellular bacteria to
manipulate mitochondrial dynamics and promote
bacterial pathogenicity[J]. Advanced Science, 2024,
11(46): €2406760.

SILK BJ, DATE KA, JACKSON KA, POUILLOT R,
HOLT KG, GRAVES LM, ONG KL, HURD S, MEYER
R, MARCUS R, SHIFERAW B, NORTON DM, MEDUS
C, ZANSKY SM, CRONQUIST AB, HENAO OL,
JONES TF, VUGIA DJ, FARLEY MM, MAHON BE.
Invasive listeriosis in the foodborne diseases active
surveillance network (FoodNet), 2004 —2009: further
targeted prevention needed for higher-risk groups[J].
Clinical Infectious Diseases, 2012, 54(Suppl 5):
S396-S404.

SWAMINATHAN B, GERNER-SMIDT P. The
epidemiology of human listeriosis[J]. Microbes and
Infection, 2007, 9(10): 1236-1243.

SEVEAU S, PIZARRO-CERDA J, COSSART P
Molecular ~ mechanisms  exploited by  Listeria
monocytogenes during host cell invasion[J]. Microbes
and Infection, 2007, 9(10): 1167-1175.

MAZMANIAN SK, TON-THAT H, SCHNEEWIND O.
Sortase-catalysed anchoring of surface proteins to the cell
wall  of  Staphylococcus  aureus[J]. ~ Molecular
Microbiology, 2001, 40(5): 1049-1057.

SCHNEEWIND O, MISSIAKAS DM. Staphylococcal
protein  secretion and  envelope  assembly[J].
Microbiology Spectrum, 2019, 7(4): 7.4.5.

LOFLING J, VIMBERG V, BATTIG P, HENRIQUES-
NORMARK B. Cellular interactions by LPxTG-anchored

pneumococcal  adhesins and  their  streptococcal
homologues[J]. Cellular Microbiology, 2011, 13(2):
186-197.

HENDRICKX APA, WILLEMS RJL, BONTEN MM,
van SCHAIK W. LPxTG surface proteins of
enterococci[J]. Trends in Microbiology, 2009, 17(9):
423-430.

BIERNE H, MAZMANIAN SK, TROST M, GRACIELA
PUCCIARELLI M, LIU G, DEHOUX P, JANSCH L,
PORTILLO FG, SCHNEEWIND O, COSSART P,
CONSORTIUM ELG. Inactivation of the srt4 gene in
Listeria monocytogenes inhibits anchoring of surface
proteins  and  affects  virulence[J]. = Molecular
Microbiology, 2002, 43(4): 869-881.

GARANDEAU C, REGLIER-POUPET H, DUBAIL I,
BERETTI JL, BERCHE P, CHARBIT A. The sortase
SttA of Listeria monocytogenes is involved in processing
of internalin and in virulence[J]. Infection and Immunity,
2002, 70(3): 1382-1390.

(28]

[29]

[30]

[31]

(32]

(33]

[34]

[33]

[36]

[37]

[38]

MARISCOTTI JF, QUEREDA JJ, GRACIELA
PUCCIARELLI M. Contribution of sortase A to the
regulation of Listeria monocytogenes LPXTG surface
proteins[J]. International Microbiology, 2012, 15(1): 43-51.
LECUIT M, VANDORMAEL-POURNIN S, LEFORT J,
HUERRE M, GOUNON P, DUPUY C, BABINET C,
COSSART P. A transgenic model for listeriosis: role of
internalin in crossing the intestinal barrier[J]. Science,
2001, 292(5522): 1722-1725.

LECUIT M, MICHAEL NELSON D, SMITH SD,
KHUN H, HUERRE M, VACHER-LAVENU MC,
GORDON JI, COSSART P. Targeting and crossing of the
human maternofetal barrier by Listeria monocytogenes:
role of internalin interaction with trophoblast
E-cadherin[J]. Proceedings of the National Academy of
Sciences of the United States of America, 2004, 101(16):
6152-6157.

DISSON O, GRAYO S, HUILLET E, NIKITAS G,
LANGA-VIVES F, DUSSURGET O, RAGON M, le
MONNIER A, BABINET C, COSSART P, LECUIT M.
Conjugated action of two species-specific invasion
proteins for fetoplacental listeriosis[J]. Nature, 2008,
455(7216): 1114-1118.

GHOSH P, HALVORSEN EM, AMMENDOLIA DA,
MOR-VAKNIN N, O’ RIORDAN MXD, BRUMELL JH,
MARKOVITZ DM, HIGGINS DE. Invasion of the brain
by Listeria monocytogenes is mediated by InlF and host
cell vimentin[J]. mBio, 2018, 9(1): e00160-18.

SABET C, TOLEDO-ARANA A, PERSONNIC N,
LECUIT M, DUBRAC S, POUPEL O, GOUIN E,
NAHORI MA, COSSART P, BIERNE H. The Listeria
monocytogenes virulence factor InlJ is specifically
expressed in vivo and behaves as an adhesin[J]. Infection
and Immunity, 2008, 76(4): 1368-1378.

PERSONNIC N, BRUCK S, NAHORI MA, TOLEDO-
ARANA A, NIKITAS G, LECUIT M, DUSSURGET O,
COSSART P, BIERNE H. The stress-induced virulence
protein InlH controls interleukin-6 production during
murine listeriosis[J]. Infection and Immunity, 2010,
78(5): 1979-1989.

DORTET L, MOSTOWY S, COSSART P. Listeria and
autophagy escape: involvement of InlK, an internalin-like
protein[J]. Autophagy, 2012, 8(1): 132-134.
STACHOWIAK R, JAGIELSKI T, ROESKE K,
OSINSKA O, GUNERKA P, WISNIEWSKI I,
BIELECKI J. Lmo0171, a novel internalin-like protein,
determines cell morphology of Listeria monocytogenes
and its ability to invade human cell lines[J]. Current
Microbiology, 2015, 70(2): 267-274.

MARISCOTTI JF, QUEREDA JJ, GARCIA-DEL
PORTILLO F, PUCCIARELLI MG. The Listeria
monocytogenes LPXTG surface protein Lmo1413 is an
invasin with capacity to bind mucin[J]. International
Journal of Medical Microbiology, 2014, 304(3/4): 393-404.
CHANDRABOS C, SOUDJA SM, WEINRICK B,
GROS M, FRANGAJ A, RAHMOUN M, JACOBS WR
Jr, LAUVAU G. The p60 and Namd autolysins from
Listeria monocytogenes contribute to host colonization
and induction of protective memory[J]. Cellular
Microbiology, 2015, 17(2): 147-163.

http://journals.im.ac.cn/actamicrocn



