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Infection ability of LPXTG motif-anchored protein Lmo0130 in
Listeria monocytogenes
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and Technology Cooperation Base for Veterinary Medicine and Health Management, the Belt and Road International
Joint Laboratory for One Health and Food Safety, China-Australia Joint Laboratory for Animal Health Big Data
Analytics, College of Veterinary Medicine, Zhejiang A&F University, Hangzhou, Zhejiang, China

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 [mo0130-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 Lmo0130 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

BT L N B0 T A Y AR 2R R A
(Listeria monocytogenes)t: B % 1 45 % FC P 1A
e 5 E AN LB YRR FE T 5 = O i
AU, PR AR R S 2 TS R B
A RGEHLAR G, 38 o 2 A 7 s R A 240 i o
HOR K EINAE, R A ] A ARD Y, R
T8 11 i e B sl 2 L P B B B b, 51 R AP 1E ™,
L. & N RN GR35 T3 25 i FEE 48 R ML il i 45
I RAEIR, R RER ik 30%0°°), BAdgd A= 2= iy
FEIRARIAZF R E MM EAS 5 R
WA= 2 e IR R R e 1 E RO AL R I RGR . 4
AR ZE . 20 I PN 38 B 00 4 i ) £ 438 25 i RS,

Horf LPXTG 5 i & 8 102 R JE o o A
LPXTG R~5FIEFI—JSE A T, il SrtA 43ik
i AL AN 55 5 21 41 i BE KSR OPE L, I 2 A
YHTR F T o X AR AR B ART fR &
PER B NER, EEE T mAl,
Vip!'F1 LapB!', 7 Bz A= 2=k [ EGD-e
()4 R4l p & B 41 A4 LPXTG 3 7 48 o 2
[UZB 0 HH A A LPXTG 374 @ & 1 1k
YA T REFIHIL T A

ARSI I R A A 2R R G EGD-e
R BE Almo0130 FEIAME CAImo0130 FEHIK |
AN A A T R 225, A LPXTG 3%
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4 E 2 L Lmo0130 78 B 18 A= 2 i 45 1R T J%
P8R rER, B NIE—2 T Lmo0130
AT B SR YLAL BE A BRI B

1 ®E5FHE

1.1 Ek. FRAFIS14

BRI A 2 W RR G S % APk EGD-e, ik
K¥k Almo0130 Fal M ¥k CAImo0130 8537 F 44
g 02 TR IR 1 15 57 2 (brain heart infusion, BHI)
H, FE 37 CCHEIRBUAE ARG IR 48 iR B B
LD

EN VIR IS CIL
1.2 Almo0130 TR K F1 CAlmo0130 [2]
HMKRRYAD AN THIR

FEF JO IR B DR it o B A S e A A i
FF I B 3 N Bk #RU . DL Imo0130-up-F/R Al
Imo0130-down-F/R (£ 1) N5, LI RiF1
PRAZ S AR G EGD-e (GenBank & 55
NC_003210.1) F& W 7 4 3 X 20 DNA Bz i 17
PCR 43 4 1 Imo0130 FEH 4 | . R[]
PR . PCR W 4K & (50 puL): 2xKOD One™
PCR Master Mix 25 uL, I, TG [#)(10 pmol/L)
4¢ 2 uL, DNA 4z 2 pL, ddH,O 19 uL, PCR
5. 98 °CHilAEME 5 min; 98 °CZAEE: 10 s,

=1 SIHIFFIER

Table 1 Primers used in this study

58 °CiB K 5s, 72°CHEH 1s, 35 PMFHR; 72 °C
ZAE A 7 min, Ll Imo0130-up-F Fl Imo0130-
down-R N5I¥1, LA Imo0130 B . FiFlHE
T 88 =) 4% 1 ul N3N 20 DNA Bifl, &
M L3R PCR J b A4 Z AN 4538 o 55 & PCR 3R41%
RN EA A B, il A B Hind 11T
Fl EcoR TXUEEV] 5 #4525 pKSV7 Jrkr i3 A5 &
ZH TR pKSV7 _Imo0130., B J 1512 58 20 o H,
i 2 PRSI A AR T RE G T EGD-e 25,
LR R Cm" (10 pg/mL) i A S 86 15 1 F i
AR JE A SR T e, I B Imo0130-
front-F/Imo0130-down-R (& 1)X} i 156 H (14 5 21 5
e EEFT PCR AN 3 XU BRI, fe X 3R AT Bk
itk Almo0130.

18 1 biocyc B A A BH BAAZ 1 A AR R I
P Imo0130 FEF R Sl A, 225 SCHk 14140 3
[l kA% . 3514 CAImo0I30-F/R (35 1) 1%
Imo0130 1 Jit 8l T F T B )2 HE . ¥ 3 =1 4
Sac 1H1 BamH DWY) 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 75 PCR A
W73 56 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
CAlmo0130-F
CAlmo0130-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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(F DIEENSMEBE 1% Almo0130 F1 CAlmo0130
T PCR %2 .
1.3 HKHZGHIFAEZ T

S5 SCHR[15] LA BRAZ MG A 2= e LR TR 45 T
RAE R IR 1 22 5 o 1L 7800 35 100 TR V00 A
5] ODgoo W YA J % 12 22 37 ek 15 37 JL v 15 5%
12 h, 5B 1 h FZINEERFFRIL Synergy™ H1
M5E ODgoo WICHE . B HERIZE 3 MEE .
14 HEHFHMSRFLE

B SCHR 16148 9T Lmo0130 Xif B A% 1 1 4
iR R E A L 4 Caco-2 L2 M A= 22
BRI . JEFE3] ODgoo M 0.6 1A BAAZ I 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 J5 19 B W DA JER S &2 %0 (mulltiplicity of
infection, MOI)=10 &4t A\ % I JZ 40 Jig Caco-2,
JYL 30 min J5PEVRANM 3 Uk, ZH AN IS L
B B S5 U A T BHI A b8, B8
AR

R R =RE B 5 4 PR AR L T A AT E< 100% (1)

YL 150 f5, A 50 pg/mL K K E MY
YEH 30 min A& KMIAME, Bl )5 VR A0 3 1k,
IR AL, RZBRITEMARXQ)PTR,

1R R =278 I 0 T B L AT A < 100% (2)

1.5 FEAEEIRIE

22 SCHR[17]#R 5% Lmo0130 Xif A% 44 A 2%
S EC B E /)N UL W 40 i) RAW264.7 HR 4 5 fig
JIRFEI . 5 FRH] ODgoo 1 0.6 Y FRAZIG A= 2= 7
FRICHE TR, 4 1xPBS (10 mmol/L) ¥t 2 K5
J DMEM 41 Jfd 5% 3% J£ 75 B & 5x10° CFU/mL.
T B 5 B T LA MOI=10 JE& 4t RAW264.7 2 .
Y 30 min J5 ] 50 pg/mL K K 55 2 4b B
30 min, AP AIMEGEG 3 WS 5 pg/mL
PER 25 Z 11 DMEM 1535 55 (F 10% FBS)ZkZE %
IR 1. 4 H 7 h, RG2S AN IET TRy AR BT
URATE BHI Pl AT 4i 4L

1.6 HAE=THIAIE

%25 CHR[14]#8 5% Lmo0130 Xif 8% 1 A= 7=
Hr ke G TR /DN U 2T 4 41 i 1£.929 [8] 3 7% 1 52
Wi, 35323 ODgoo M 0.6 [ EAAZ I A 25 i [G T
W, 2 1xPBS ¥k 2 )5 i DMEM 41 ffd 1%
FHM B R 2x10° CFU/mL. i B 5 19 7 W LA
MOI=0.2 7 6 FLAk HERGx 1929 4iff. Y5
YIRS FE 1 h IR ) AN B 52 S0 240 e e ol 240
OIS, B DEAAEME 3 I, fIIA 50 pg/mL
PRKFEEZRAFRANNE 1 h F TR KIMIMNE . Beik
M 3 Y, SRIGMA 3 mL & 10 pg/mL K KE
Z 1 10% FBS [ Gy 4L DMEM £ 37255 0.7%
AR 55 B W 7 o0 R 20 i I i 1 20 e 7 5 B
NG, Il sE & s B S AR kG R 3d HE
PP BRI 2 40% FF VA TR 5 A 0.5%
S5 AR Y E 10 min, FH ddH,O WPk e 25
PR AR
1.7 HEFEMAELEENK

%2 CHR[18]1#R 9% Lmo0130 Xif B4 1 A 2=
Ry EG TR IR /N BUAE 305 B AN BRUDE 25 Hh 40 1
FETHBE TR RE N o B I Y BRA B AR AR T R
[CEH 1xPBS VeI #i B 2 1x107 CFU/mL %%
o &6 JE % B B PE TCR /) BUME I v S
200 uL W REJE BB, BEdl 7 H, d21 Ho
L 24 h F1 48 h 7, R/ IGNE(spleen) I
WE(liver) AT ZI 5138 Bl 51 41 LB A LE A
R G TR A AE BHI PR B T an w4, fpdl2:
ok e v (B RN R ARAEL S A T B A

i 7 5 200 uL 5 BE 5 Y 1107 CFU/mL
BB A 2 R TG TR A TR R 1 TCR ZNERL,
10 H/41, 430 H, BRYL5AER 12 h WA/
IS B OOIF I s B, FE0ER 7 d. shsism
T 2oF W VT A AR 2 S0 Bl W A R D s AT
%5 . ZAFUAC202482,
1.8 HIFESGIT5LIE

{ii F§ Graphpad Prism 8.0 3£ 78545 4k B A1 i,
FAEHT . BR/NERAETE 4R H LogRank LASH,

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



4192

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

HARY R TR W4T W & ko b, Hop
ns < /8 P>0.05, *ZFE/Rx 0.01<P<0.05, **FE /N
0.001<P<0.01, ***F /K P<0.001, f# Fi Adobe
Ilustrator 2025 S5 & HERR o

2 BERE54M

21 B ixig4d FH4F K & &R 5k %
Almo0130 Fn[E 4k CAlmo0130 BIFIE

165 0 19 1) %) R AR R ] R ) PSS 1 4
Imo0130-in-F/R F1 4b & 51 ¥ Imo0130-out-F/R
(F DFATHTE PCR BAE., Wi 1 s, 44k
51 Y17 PCR ¥ 14HT, LI EGD-e SABARY 14
il 732 bp 9 PCR =4, AR H R Almo0130
FEIENE AR CAImo0130 AR 14 7= 1) K /MY
282 bp; M HNERT Y T PCR P 34R, LA
EGD-e fil CAImo0130 Mg 47 35 i 492 bp 1Y
PCR =¥y, 1Lk Almo0130 IR A 18 H 1A &
. 2 P Y T DNA I 56 E,
P25 15 B 1 75 e xt—2, £ Almo0130
BRI HEFN CAImo0130 [EIAMRF ) .
2.2 Lmo0130 Xf %184 FHHF R 4
N0l

5 B A 2 TR TG TATAE 37 °C BHI AT

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

Q Q
Q,‘Z» A “\0 &QQ *2*”’0 Q’Q « (‘\0 WOQ «2»“0
pp ME Y FEPFS

1 B % FHFKEEGD-e. Almo0I30FN
CAlmo0130HY &7 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 AR 2 R G RR 1 AE (B 2)

2.3 Lmo0130 BENT BixiE4 245K
B X PR B REPH AR 22

R A & M Caco-2 #£%F Lmo0130 %}
PR B A 2 T A UG TR 280 R R 2% A ) 52
5 EGD-e Ml CAlmo0130 #itt, B4 0.5 h B Ay
Almo0130 BB 30 & T FE T 68.21% Fil 54.02%
(K 3A); J&YE 1.5 h B A9 AImo0130 1278 3R . 3
TFET 77.80% il 71.31% (& 3B), AW, fk
Imo0130 LK 5t 25 R AR AL 3 A 2 B e [ R A 8
AR Z2HE 1. R Lmo0130 A Bl T B A
2RI QR G 20 M ) R B AR 22 -
2.4 Lmo0130 BENT Bzt 4 ZHr 45T
EE/V R EREA RAW264.7 SHRYIESE

b % B AR 2 W BRI B EGD-e.
Almo0130 Fl CAlmo0130 7£ RAW264.7 4 ifd 18
FERE T 25 5 o AR A A 4 R G T A Rk
0.5. 2., 5HAI8h i, MIANMEEZEYE EAE
o fE 05-5h Z A, EGD-e. Almo0130
CAImo0130 75 RAW264.7 rH 4 H50TC i 3 25 5+ 5
Mi7E e 8 h i, RAW264.7 ZH il th Almo0130

o
o0
1

o
(o))
T

—— Almo0130
-2 CAlmo0130

Bacterial growth curve (ODy,,)
o =)
) ~
T T

1 2 3 4 5 6 7 8 9 10 11 12
t/h

e
=

E2 BB BIEE FHHFKEEGD-e. Almo0130
FCAImo0130E KIKFER

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

CAlmo0130 strains.
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A K i KT EGD-e Hll CAImo0130 (€ 4A),
EGD-e Fl CAlmo0130 3553 B2 Almo0130
1) 1.93 £5 1 2.61 1% (& 4B). H it Lmo0130 A
Wy T B 1S A 28 3 R TG TR /D BB I 40
RAW264.7 H {345

A ) ns
1.5+ *
Siof
o
£
=}
k5
g
S o5t __
0.0

EGD-e  Almo0130 CAlmo0130

2.5 Lmo0130 5200 B i tE A 2 A4 T
B L ZHRRIB AT FERE S

PRFE Lmo0130 X BLA% 38 A 28 45 [ T 7R/
SRS AE AN 1929 [HIIERERE ST . AEEAAY
ARG EGD-e. Almo0130 F1 CAImo0130 1

25

ns

20

_|

15

10

T

Invasion rate (%)

EGD-e  Almo0130 CAlmo0130

B3 LRzt FESKEEGD-e. Almo0130F1CAImo013089%EM(A)FIRZE(B)SE
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-¢
—=— Almo0130 | ns
—— CAIlmo0130

log,, bacterial CFU counts

W
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1500 -
ns
%
3 —
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EGD-c  Almo0130 CAlmo0130

El4 bR BEiziEd SEHIFCEEGD-e. Almo0130F1CAImo0I1307ERAW264.7HEIHEE HRIESR . A: N

MHEEG B: B8 hE HYHISHA

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

CAlmo0130 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 L34 A oy A i R EE (& 5A), H
Lmo0130 A 5% 1 flt 5 45 H AR/ (B 5B 50),
PRI Lmo0130 AN 52 M 12 B 7 /] Bk 2 4 240 fifd
L929 iy el i TR RE T -
2.6 Lmo0130 BENT BixtE4 2 4R K
B XN R BRI

i /N BB B R R ST Lmo0130 X BRLA%
WA ZE R QTR B0 152 . AE /N R TR
RPN 12 h ORERE RR YL A G AR AR kR
G/ N RIAETE S DL . 25 R BL(E 6A), TEIRYL
Ji 60 h J&Yt EGD-e. Almo0130 1 CAlmo0130

A

Almo0130

BN AR TR R 0 70% . 90% F1 80%; 7 J&%
YL 80 h 5, /YL EGD-e Hl CAImo0130 H/INRAE
TRy WIFEAR T 30% H1 50%, 1YY Almo0130
IIN BB AE I RAL AR T 10%. X e BH Imo0130
FER B B TR N R IERE S . /D
AL B o iR e 2 R A B, R sA A A 2
W ICTA 24 h B, £ BERRTE /N BRUFEIE R E A
MEFHRE I TC 25 MERYL 48 h i), 5
EGD-e fll CAlmo0130 AL, &Y Almo0130 )
/N BRI 28 PR 00l R R T 84.98% AT 61.60%,
/N BRI 28 5 5 43 30l R R T 95.21% Fil 84.37%
(Kl 6B), %W Imo0130 PR 2 J5 i JE L /N

CAlmo0130

EGD-¢e
B
0.8 - : s |
ns
—_
06k —L 1
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£
(0]
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E5 thigsinttd SEFREEGD-e. Almo0I130F1CAImo0I3089BBENTRREENER . A HFMEE; 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 71 T BALAZ 388 A 2R i G TR ) R L RE O B 3
FEA% . DI Lmo0130 75 Bl T BAA% 1 A= 25 i [
ERINRIEOR 1 .

3 Wib54%

PO 8 A 2 T R G R 1 TR B o SE
FRENEURHZ —, BHZEEENEY S
SUERMOMAE . IS . W28 . I = BAE G A I
PRAE RS20 2 T 2 1 6 T 4 2 PH M R AR PR B
WA AT I B OCH EAY, 1 LPXTG %
J¥ A B R R T AR I A G Ay, R
WAL F27E . MOPN S AE | 2kt 7 A A IR £
S qE R R R R EAE R AREF5E I
i T IRERAIE LPXTG K F 45 E 8 11 Lmo0130
T FAAZ 38 A 20 PG PR AR R R L B0 b 19 1R
L, XHENTZ B P A L

A HF 5 3 2 4 A A Bl By ek g A R R SR
LPXTG H:JF4 5 5 11 Lmo0130 75 BAAZ% 8 Af: 2= 1l
PR A A gE R R E AR, &
SR NIZH IEOR 11 . LPXTG K10 14 & 3
NfRE A F 2 M E LR S, s

iR R, AT ER B BEER AT N Bk
B, SrtA X R AR AR T AR R N L &R
InlA %5 LPXTG 2 I 2K 11 1Y 2 1A FI7E 4H T& 3R 18 Y
G5B RS T BP0 sred BE DB S BOZ R E
ANERFE L ML A B B T RORE /I BRU %) 50 g T
FEEAZ BTN, A IR R N R R
AR TR 1915 B S Bow R B ZEH,
i IlAPPY | lFP? | B miHPY ) InIKEY
1 Lmo01715%, H:v InlA j# i LRR 45 44 4 %
FERG M= 22 A A a4k, JF 75 25 8 7 18 B B AN
LB I R 2 S E Y InlF 53R 0GB
H 1 Vimentin 945G % T BRAZ G A= 22 RR I
T8 R M R B A S B e A T AP, BB R Inld
TE AL IS A 25 e TR R 1 IR S vk
A B TIZ kA # P, LPXTG K& A
LapB W2 —F Rl 2, % T Bl A 2 Re G
A2 22N L s 40 M AN S0 o B s M
WA, Vip il it 5 3 gp96 A HAE I AE B
A 2 3 T T 12 28 W 2L 30 00 240 PR RN 4 83 g i
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