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Role of LPXTG-anchored protein Lmo0880 in Listeria
monocytogenes infection
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Abstract: [Objective] To generate Listeria monocytogenes strains with Imo0880 deleted and
complemented strains, so as to investigate the roles of Lmo0880 in bacterial infection in a host.
[Methods] The Imo0880-deleted strain was generated by homologous recombination, and the
complementary strain was constructed by introducing an integrative plasmid carrying |mo0880
into the Imo0880-deleted strain. The growth, adhesion, invasion, and intracellular proliferation
were compared between the Imo0880-deleted strain, complementary strain, and the wild type.
[Results] The deletion of Imo0880 did not significantly impact bacterial growth or adhesion.
However, it led to notable decreases in cell invasion, proliferation, and colonization in the liver
and spleen, ultimately diminishing the pathogenicity in mice. [Conclusion] The
LPXTG-anchored protein Lmo0880 plays a crucial role in bacterial invasion, proliferation, and
colonization in a host. These findings provide a solid foundation for deeply understanding the
pathogen-host interaction during L. monocytogenes infection.
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Table 1 Primers used in this study

Primers Sequences (5'—3)

Imo0880-up-F CCCAAGCTTATGAATGCATTCATGGTCGCA
Imo0880-up-R TTTGCGTCCAAATGTAACCAGCCATCTTTTTTTCATTTT

Imo0880-down-F
Imo0880-down-R
Imo0880-front-F
CAImo0880-F
CAImo0880-R
Imo0880-inner-F
Imo0880-inner-R
Imo0880-outer-F
Imo0880-outer-R

AAAAGATGGCTGGTTACATTTGGACGCAAAAGTTAAAGA
CCGGAATTCGTCGCTAACTTTAAACTGGCTTCC
AACTTCAATCTTCCGTTGCAGC
TGGGGATCGGAATTCGAGCTCAGAACCTGATACTTACTGGATTCGTG
ATCGAATTCCTGCAGCCCGGGTTAACTTTTGCGTCCAAATGTAAAAC
AACAAGGTCGAATGGATGATAAAGACT

GCTGGCGGTGTTCCTGT
GATCCAAAAGAGATATGTTCGAAACATTAGAAGCA
TTTACATTAGCTAATTTGCAACCTGGAAATAATTTAGT

F B BRI N YIS Hind TIUFT EcoR T ]
R A IR AR SRR OB pKSVT T, ARAS E AR
ki pKSV7_Imo0880, HHif44h pSL2653, #F
HA TR pSL2653 HLHE 2 A K F 1R EGD-e
JRZAT, BEAREM Cm' (10 pg/mL)$FiiExL
EIEBEE ) T AT IR E A s e, S
FH5 %1 Imo0880-front-F/Imo0880-down-R X fifi 2
WA E A TE B EfT PCR AN X B0 4IE, K
AT R Almo0880.
1.5 CAImo0880 [E] I & ok Al 44 22 Fn i ik
i3 BioCyc %54 E £ W] 1mo0880 K&K Ay H.
B, ik, A SnapeGene Wil4ERMES|4)
CAImo0880-F/R, FLAHIEAHFEE EGD-e A
Bt , PCR 43 1mo0880 H:[K 4ifi /541 (coding
sequence, CDS)Zfi X #1_Eii)o sh ¥4 . Bl
%75 Bl N DT Sac T F1 Sma T AU
J& salER| pIMK2 ZEMRIITR b, 20k 5 IR15 &
ZHJFki pIMK2-Imo0880, 44 pSL2659.
AL TURL pSL2659 HL A% 2 Btk Bk Almo0880 Jak
A&, HE&F Kana' (50 pg/mL)$iER LB
VR3S IR AT PR o Bl 5 %o 07 2 i) S8 A
PR UEATIRVE PCR AP W E B0 Ef5 , 3R A5 ]
#ME R CAlImo0880.,
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10 min, ForWRATIRS) 240 40 M Js AT R BT T
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MEREFRA Pk 32 3 d B PSS TE, g
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FEAREE 2 h, BldndEsiE, BALImA 600 pL
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HEL 2 R 10 5 AR . 4 48 H 6 Jilii% ICR
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. JiHC30 HICR /MR, 4rai3 41, 10 H/4,
FRRRER 7k SRRy N, YL R 12 h
X A/NRE T EE g, —IREE 7 d, [
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JIRRBEILAN 255, DT € B A0 BE | o s ad
MEME/MAST (http://meme-suite.org/tools/mast)
AR EGD-e AR ] LPXTG [
Lmo0880. i NCBIHYJ CD search (https://www.
ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) %% 4 1,
T % B Lmo0880 JR AL A7 LPNTG i i A&
J¥(433-437 aa)Fil 5 RRRBHEE G AHOCH) LysM 45
F35(292—-416 aa) (& 1A). @it Uniprot 2 F%k
& £ (https://www.uniprot.org/) il Lmo0880 &
— DIIRERFIRY AL BE R (1, 7RI 8 b B
$ i) AlphaFoldDB = 4k 45 #4 i ) o & #H
Lmo0880 (AlphaFoldDB % %5 : Q8YSL7)M)
LysM S5 HA = BE R AY oo 2145,
Hrp 2 4% B & 5E(353-359 aa 1 396—402 aa)lt
JIEATHI B . AR5 2 4% o BRiE(366-373 aa
M 377-384 aa)ffr & 5] B A AIFEIMI(E 1B).

A
1

2.2 EIEZHREE Imo0880 E:[ElHk %k Btk
FE4 ERR R

DLEAS A T EGD-e JLDH 2 Rt 1
i 1mo0880 f) K /K 500 bp 1Y b R iFI] R
(K1 2A, VkiB 1 F12), Il E & PCR (overlap
PCR)¥ I . T [FIJEE RS AR/ A 1000 bp
F TR B B (B 2A, WKGE 3), SRJEHH ek
% pKSV7 ki, JE i &Y% PCR (& 2B,
b7 S 1= N D RS .l 11 S 1 95V B 7 R = -
Imo0880 it 4 fit) B 4H Jiikr pSL2653 . [RIFE LA Ll
TR EGD-e L MRS 1% H 1mo0880
BIHR/NHR 1 798 bp 1 1Imo0880 K H: b i fE 5+
XEFE B B(E 2B, JkiE 2), HFEHEESR
pIMK2 ZER ik, JEid 7% PCR (& 2B, Ik
1 3)FI P geE, RIS 1mo0880

i

1 Lmo0880 FYZ5H 7
Figure 1
structure (B) of Lmo0880.
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A GERIETIIN. B
The structure prediction of protein Lmo0880. The predicted features (A) and three dimensional
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I FH 1mo0880 1) P 4h i 51 ¥ Imo0880-  1fii Almo0880 JGHH I 24547 ; 4 AN P 1
outer-F/R 5 Imo0880-inner-F/R X} EGD-e. fiiiit M}, Almo0880 1 CAImo0880 7t 400 bp [y &
H Y Imo0880 JE: [K Bl KR Al I AMEIEF T PCR 56 BLHMISHT, WEFAERRLE 1 800 bp FUNLE HIFL
W, W 2C frs, SANTRE 9 EEt, EGD-e  HAAKH, R Imo0880 )3k A 4k b ik Al [nl
F1 CAImo0880 7E 400 bp HIAL B H IR H i 4575 DAL EE AL o

A B
bp bp

2 000 1 000 bp 2 000 .“

1500 1500 .

L on 1 798 bp
750 1 000 1 798 bp | S—
500 500
250 250
e 100

G
Imo0880 out-F/R
\ N
o & & o° & W @O
"
p M & ¥ g F u & ¥ & ¥

2 000

1500

: 928 1 800 bp
500
250
100 K R

400 bp 400 bp

2 ERIAZSHSE EGD-e Imo0880 E E Bk E MM E M EMRAIES PCR IEIE  A: 1mo0880 %k [H
. TUEREE RS B BXAY PCR $73. Lane 1: 1mo0880 i _FiiE[E] I ; Lane 2: Imo0880 A T Jik ] I
% ; Lane 3: Rl& HBL B: B4 5H pSL2653 il pSL2659 7% PCR KilE. Lane 1: pSL2653; Lane 2:
Imo0880 K H: | il fi ) Ty PCR ¥ 14/=4); Lane 3. pSL2659. C: K[ PCR ¥iF EGD-e. Almo0880
FI CAImo0880 [tk ; M: Marker

Figure 2 Construction and genome PCR confirmation of Listeria monocytogenes EGD-e Imo0880 gene
deletion and complementary strains. A: PCR amplification of up/downstream homologous arm and overlapping
fragments of Imo0880. Lane 1: Upstream; Lane 2: Downstream; Lane 3: Overlapping fragment. B. Verification
of recombinant plasmid pSL2653 and pSL2659 by bacterial colony PCR. Lane 1: pSL2653; Lane 2: PCR
amplification of Imo0880 and its upstream promoter; Lane 3: pSL2659. C: Confirmation of EGD-e, AImo0880
and CAImo0880 by genome PCR. M: Marker.
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Borge, 550 EB, 7E 4. 5 A1 6 h Almo0880
HI B B0 92 EGD-e 9 1.72 1% (0.01<P<0.05)
1.16 f%(P>0.05)1 1.53 £%(0.01<P<0.05), {HJ&
EGD-e. Almo0880 #il CAImo0880 it &% CFU %

S) )
3 1o <

v
E -~ EGD-e 2
205 = Almo0880 *§
b -s CAImo0880 8
E 1 =
ooLb—— v 5
1 23 456789101112 3
m

[ (SN SNe e Y
S —

R E (B 3B). 25 45 5 3¢ B FR G 24 Wk
|Mo0880 JL PR 2 fe A BB A HTREBRT (1 A= 4
2.4 1mo0880 £ [El AUk ok 5 5 1 A4 B
£ LB EIRFZ R N EEER

A ARIMNR Y A E R AL Caco-2, HuA
BB HE R T EGD-e. AImo0880 #l CAImo0880
PIFGMT A2 22RE 25 . YL 0.5 h B,
EGD-e. Almo0880 Fll CAImo0880 1% i % It i
TS Y 1.5 hif, Almo0880 M7 78R 5
EGD-e Il CAImo0880 #H kb 43l T B T 19.94%F1
18.04% (X1 4A. 4B). #H] Imo0880 Ak [l 1 it 2k

E= Almo0880
CAImo0880

7

&3 HiEZHEE EGD-e. Almo0880 1 CAImo0880 B4 g /11 A: A KEiZk. B: StRits

Figure 3 The growth abilities of Listeria monocytogenes EGD-e, AImo0880 and CAImo0880. A: The growth
curve. B: The bacterial counts. *: 0.01<P<0.05; ns: P>0.05.

g 7 = §20—
o 1.0 -
= 8 151
£l
205 8
S =
< S
0.0 N 0

& 4

0 1
\ [ -
\ g tafle e‘ 'E'L:

= § o

= A

a 10 + i
A 0 o 4'\ ~

B ASHAE T EGD-e.  AImo0880 #1 CAImo0880 FiMi(A). 1225 (B)F1AEIELTE % (C)BE FIEIEL 4R

Figure 4 The adherence (A), invasion (B) and intercellular migration (C) abilities of Listeria monocytogenes
EGD-e, AImo0880 and CAImo0880 in Caco-2 cells. *: 0.01<P<0.05; ns: P>0.05.
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A5 PRI W RE I 7E A 2 4 Caco-2 1Y
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