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Abstract: [Objective] To investigate the biological role played by the glucoside transporter
Lmo0738 in the virulence of Listeria monocytogenes. [Methods] The Imo0738-deleted mutant
(AImo0738) and complementation mutant (CAImo0738) were constructed by homologous
recombination. The growth, hemolytic activity, cellular adhesion and invasion, and intracellular
migration of the wild type strain and the mutants were assessed by the growth curves, sheep red
blood cell hemolysis assay, infection of human epithelial cells (Caco-2), and infection of mouse
fibroblastic cells (L929), respectively. Additionally, the mRNA and protein levels of the
virulence factor listeriolysin O (LLO) were determined by real-time quantitative reverse
transcription PCR (RT-qPCR) and Western blotting, respectively. [Results] The L. monocytogenes
strain with the deletion of Imo0738 demonstrated weakened growth and diminished hemolytic
activity. Notably, AImo0738 exhibited significantly reduced cell adhesion, invasion, and
intracellular migration compared with the wild type strain. In addition, the mRNA and protein
levels of LLO were significantly down-regulated in AImo0738. [Conclusion]| This study provides
the evidence that the absence of Imo0738 attenuates the virulence of L. monocytogenes, laying a
crucial foundation to illustrate the mechanism of the phosphotransferase system (PTS) in
regulating the sugar catabolism and the infection mechanism of major food-borne pathogens
including L. monocytogenes.

Keywords: Listeria monocytogenes; glucoside transporter; virulence
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WG| RARIEUE ROV R . B, bl
FC i (Salmonella enterica)fii A L-Baf S 4714 A 17
TYTTIREBOR & 1 R RIK, 7E4 Bk
Pl A YE ELEEM 3 MAOWARE", L
L TR o J AR T itk K Ak B AR AR (R 1)
eI FER R AT frwC G i i
& v F5 A (Klebsiella pneumoniae) PTS &4t H
() EIL, REMEREmagnm & . Fhlkfas U0, 1
B2 QPR & R, A9 R BB SE ptsN Al
ptsH JE[R (5 PTS A5 REwE a a1 e
Hi2% [CPHPEREAY PTS f, HPr A HAEHE AR
BEPR AV 22 ZFR A s G P, T Sl Wik A
it Al RIS PR SRR A 22 ZA B A A IR B IR A
75 11 (phosphorylated serine of HPr, P-Ser-HPr)!'?,
P-Ser-HPr 5k A Ci ¥ 8 1 A (catabolite
control protein, CepA)Z5AT", BRI Ml
RH.i (carbon catabolite repression, CCR), P-Ser-HPr
TEAE Ry HE 22 T B 7 e A 178 G SRR 7 P 1Y)
[ ERF XA o Dt AT 19 7 ) i RS o R S i 1
o TERFLERIEE SIS T, EIL AT 2 5k
B2k P-Ser-HPr, M i et 28 B A THYIE LY,
TEFIG 2R I, BT E 1 A (positve
regulatory factor A, PrfA)f& F &1 S HH XA
BRI —, 7E B A R o R ) SR
G TE T A0 A AR b A B AN IA h BT O i
PERUST, et B, PrfA W] AR5 Bt
IR R FTNIEZE A (intemalin A, InlA)
FMMAILZE B (intemalin B, InlB), &M % O
(listeriolysin O, LLO), @5/ A (phospholipase
A, PlcA)FI#EfIEEE B (phospholipase B, PlcB) ., il
B A (actin assembly-inducing protein, ActA),
DA KA & HAM VW 7E 2 1 I FAEN Y2y 140 S5
HEANFRS, E ERENEAMERT,
FAMEZE IR DA ARG R . 2R N, b B A
AN, AR, RGBT AR A, AR

YL NIZ Bl . E RIS S . PTS il i CCR & 1%
Pl VS PrfA i PENY PTS 220 vh 0 263K
7KF-F1 P-Ser-HPr W R LK V- 5200 PrfA #Rik
JKAER02 4 Hpr #:4F % P-Ser-HPr J5, HAY
2 TR A B ) R DR SO TR P PrfA T M2 3
e A Y

PTS Z G AE A5 il /AR s 8 4 2
Y354 JE B T V- A PN S N S TR
FEE EEAERRY, FRE A L 1 A PrA
T V5 e A TR Y R T, T R 2 B T A s R
Lmo0738 J& T~ PTS R &t i 1 4L Y W PR L # i3 ELL,
—EFEE FEME AR AR SRR
RIFEFREEH . PFREY, Imo0738 5
B AR R 7E D-allose & 4E N A K R
@b A T ESE Y AW PN ¥ Sl U /N (VI 721 i
T2 T Lmo0738 AYAEYI2F I REAISTFHLI
A I o ASBIF 9T 32 2 1 1mo0738 JE R i 2k Ak
Il kMR A | VS I S R 4 S S5 o) 2
HHHZE 1 Lmo0738 7E B A=kl 1 v sk e A=
WY RS TIRIY , N Ja Sl — 254K 9% Lmo0738
A0 4 PR R 1 43T ML -5 0 e] 38 Ao 52 e R B
3T N AT HAEAE 1 AR 2 T SCBE e A
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1.1 #HE
L1.1 E#k. AL BREGR~Y

N WA ENEsE 7 S B NS i Y Y S 5 02
Pk EGD-e 75 B8 F 4R .07 H} ¥ (brain and heart
infusion broth, BHD)5 3%, K% #T % (Escherichia
coli) DH5a B ¥k 2 fif 1] [N 17 3% 9% 5 (Luria-
Bertani, LB)}53%, T 37 °CCIEIRIEFHAL R #2 . A
WEFE T el BB AR R N E N R (W N
100 pg/mL) ., RABE T (LW 50 ng/mL)FIE
RRIWRE N 10 pg/mL). BT BT 1E
R AR LW ENA . AN bR
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(human epithelial cells, Caco-2){# & 14%Mh
5 il 7 (fetal bovine serum, FBS)IY 1640 15 3E &
(Roswell Park Memorial Institute 1640, RPMI
1640)555%, /N BUBLEF 4E 41 g (mouse fibroblastic
cells, LO29){#i &4 14% FBS DMEM 1555 4k
(Dulbecco’s modified eagle medium, DMEM)}X%
I, WIEHHCET 37 CCHIMLEE FRMIRATE . AT
SRS 1,

FERALH
2xKOD PCR MasterMix, Z¥Fg5( i)k
WA RA A REIEZ RN VI, New
England Biolabs 2% ] ; 5 W& B R/ MR &
1A 5L 4 T AR IR FRZA v 5 DNA 24 i)
&, TSR A R R RPMI 1640
Fraedk , DU FE A AR A B2 W ;s DMEM
Bk, MR A RHCA R A FBS,

1.1.2

x1 KARFASY

Table 1  Primers used in this study

Primers name Sequences (5'—3") Descriptions Products

(bp)

pSL2624-Pst AAAACTGCAGCTAGGTAACGATGTCTTAA Amplification of the Imo0738 upstream 527

I-a-fwd TTTTCGCTGGA homology arm

pSL2624-b-rev.  GTTAAAAGCGTATCTTCAGCCAGAATCTCT
TTAGCTAGTTTTTGATAATCC

pSL2624-c-fwd CTAAAGAGATTCTGGCTGAAGATACGCTT Amplification of the Imo0738 downstream 526
TTAACACCAGTACTTTAATATCGAAG homology arm

pSL2624-Kpn CGGGGTACCAATGTAGGTAATCTTTGATA

I-d-rev ATTGCTCTATCTAGCC

Imo0738-In-1 CAGCAGCAGGTGCACTAGTATAT Detection interior of Imo0738 mutant 0/427

Imo0738-In-2 GCCCATAGCGTGATAAGTTGT

pSL3943-a GATCGGAATTCGAGCTAGTATCCTCCTTCT Used for complementation of the Imo0738 213
ATGAGTAAACGTTTTTATTTATTACTCTA deletion mutant under its native promoter

pSL3943-b GATAATCCATTTCAATTTTCCACTCCTTTG Used for complementation of the Imo0738
AGATAACGATTACT deletion mutant under its native promoter

pSL3943-c AGTGGAAAATTGAAATGGATTATCAAAAA Used for complementation of the Imo0738 1 854
CTAGCTAAAGAGATTCTGG gene

pSL3943-d CTTGATATCGAATTCCTGCAATTAAAGTAC Used for complementation of the Imo0738
TGGTGTTAAAAGCGTATCTTCATAATTAAC gene

prfA-RT-fwd TGCGGTCAACTTTTAATCCTG Used for RT-qPCR 112

prfA-RT-rev CGATGCCACTTGAATATCCTAACT Used for RT-qPCR

plcB-RT-fwd ATCATACCCTCCAGGCTACCA Used for RT-qPCR 145

plcB-RT-rev CGCCCTTTTCGCATTTTC Used for RT-qPCR

plcA-RT-fwd CGAGCAAAACAGCAACGATAG Used for RT-qPCR 94

plcA-RT-rev CGTGTCAGTTCTGGGAGTAGTGTAA Used for RT-qPCR

hly-RT-fwd TCACATCGTCCATCTATTTGCC Used for RT-qPCR 97

hly-RT-rev ATTACCGTTCTCCACCATTCC Used for RT-qPCR

inlA-RT-fwd GGTCTCACAAACAGATCTAGACCAAGT Used for RT-qPCR 122

inlA-RT-rev GTTGATTATTGCTGAAATTTATTTGTG Used for RT-qPCR

inIB-RT-fwd GAGACTATCACCGTGCCAACG Used for RT-qPCR 112

inlB-RT-rev TTTGTGTCACTGCATCTGTCACAC Used for RT-qPCR

The restriction enzyme sites are underlined.

<l actamicro@im.ac.cn, & 010-64807516
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Jbaigi— YR AR A A 0.25% Trypsin-EDTA,
it A HER A RS \]; BHILL LB #5575,
OXOID A vl 5 A5 it F A2 320500 35 ok =177
Mradi
1.2 Almo0738 FR&k ¥k E 20 R FY 32
M NCBI (https://www.ncbi.nlm.nih.gov) ¥
Ui T 2% 1mo0738 JE K )7 41] , 2 BE SCHk[26] B3 2=
ST TR B MR AL 1k, A SnapGene #1415
THA 514738 Imo0738 LR Gl i) 1 . F v ] 5
51, VLB ARk EGD-e 1436 K 41 (GenBank
S NC_003210.1) M4, 43 3IF 5149
Xt pSL2624-Pst I-a-fwd/pSL2624-b-rev Fll pSL2624-
c-fwd/pSL2624-Kpn I-d-rev ¥4 | . F i [E I
B, FIF Overlap PCR ¥ . FUERIVEE 1 TRk
4o PCR S ZR (50 uL): 2xKOD PCR MasterMix
25 uL, k. FUHESI#I(10 pmol/L)4%% 1 pL, DNA
FEAR 1 L, ddH,0 22 uL. PCR JZ ¥ 414 : 98 °C
TP 3 min; 98 °CAEME 5's, 58 °CiBk 5's,
68 °CHEAH 10's, 35 MG ; 68 CCLIEM 5 min,
Wm0 RS RN Bk pKSVT i T il V) i 12
Ak, 2 PCR BiEs& K/NERR S, SR EUTTR
AR AE MR R A R A |, Dy
E BRI R 45 8 pSL2624. FTHE 9T
L 1,
1.3 Almo0738 ik 5k ¥k B §if 15 0 56 JiE
W0 TE B Y pSL2624 J R HL 5 2 B 4R bk
EGD-e J&Z A, iR TR pKSV7T #1H]
RS  HIEE A I, doimE & RPiERA
[AIREE (42 °CEL 30 °C)MREEILRIRNEAH T . T
Jie [ DG IR B 2 . AR 935 149 (1mo0738-In-1/
Imo0738-In-2) F14MER 5 [ 9 (pSL3943-a/pSL3943-d)
Xof i i 04 BAPE s R B AR T T PCR BiiE, 2%aly
/N TE A 3% A 5 SR AR W R4 e AT B
D, 5 28 2k 0 7 365 0F 1E B 79 BH 1 281 Ak
Imo0738 J: K fik 2k #k , F-45 HoAiw 444 Almo0738,

FERBIT 5 02 1,
1.4 CAImo0738 El#MkHIHE

i# 1 Biocyc (https://www.biocyc.org) ™ vk
2rif] Imo0738 ) 3l F IX Fir b iy &, AR5 38
i Softberry (http://www.softberry.com/)¥ 3t Fi il
Imo0738 o, LAEFA:#k EGD-e JEH 4
g, @it SnapGene ¥it5 [ #%F pSL3943-a/
pSL3943-b 44 1mo0738 JL[K i 7 sh T IX,
P51 %F pSL3943-c/pSL3943-d § 14 Imo0738
FEH B9 415 X (coding sequence, CDS). i) il
i Overlap PCR )5 811X 55 Imo0738 & K #f
B B W R B, ¥ B BOFT pIMK2 ZAR T
FEHAL, 2 PCR BAIF 4 K/NE# G 26 b
BB YR B A B R, I E 6 S
fir 4 pSL3943., ¥f pSL3943 i 4H JFiky i 55 A
WA RF R Almo0738 itk MR Z A, TRk Al
WRA R E £ 8 BHI EA |, PCR KiiFH
IS R/ INIERf Y PCR P ik db 5T R A iR
B0 B w1 Y 07 225 5 X0 A 14 % 7 PR e
RISh CAIMo0738 [l kM. BT BT L3 1.,
1.5 fHEEKHZNE

PHC BHI [5] 1485 57 5 F A9 %F A= Pk EGD-e .
e Ak Almo0738 Fil [l #hk CAIMo0738 HiT7
7%, RIGBIEERNT BHI WAR: IR 3%, 15
37 °C. 200 r/min ¥ 5 F 5535 12 h, BU 1 mL
B, 4] 10 mmol/L PBS ¥Ei%k 2 ¥k, WM
W PR 3% % ODgoo & 0.6, HUR LR 1:100 Jin
AF| 1 mL Hrff BHLRIARIE R, IRGIRS,
MHEL 200 pL fiTAE] 96 FLHR, 4 0 h %l
ZIEHA 37 °CHiFA SR 12 h, BMF 1 h HIKE
PRAGI i ODeoo Ji7 , #EAT 40 A= K 4k 9 4
il o IR PEH GraphPad Prism 9.0 24 & #f4:
F t R TG T . W R BRI 2 R
AT T 3 LA FPATIRS, BHRES R RN N
means=SD, P<0.05 AR 22 X,
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1.6 BIMEMIAIE

PGSR 1.5 i T e, B0 1 mL 1
IR, 12 000 r/min B5.0> 2 min, B F i
5 PBS (5 1 mmol/L i 7p Al ) &5 L TR 4T
37 °CW¥E 10 min, 7EREHT 96 fLARH 5 1 fL
FIA 200 pL 2R3 5 B9 W EIF , SR B 100 uL
PEATAG LRGBS, AR LEARRE 11 k. 251 1%
Triton-100 F1 10 mmol/L PBS 4§y FH 44 X 8 F11 5H
PEXTRE, BFSLINA 100 pL 5%25 F M1 40 i -2k
FEER KA WOIR A, 37 °CFHE 30 min. WFH 58K
J&5, 1000 r/min &5.0> 5 min, 2505885 7N K
H 100 L #ERFHAY 96 Lk, LRI E
ODsso. 1R H0%(#E i GraphPad Prism 9.0 22 &%k
PR TGE . ¥ BRI 245 R T T 3 K
L PR, Bide4s K /8 & means£SD,
P<0.05 HA St X
1.7 A LEEMAE(Caco-2)FMIFIRZIXIE

MR FE S ODegoo W B [F] 1.5 J5ikilf 174
Y. Caco-2 4NHEEHH B K 2.5%10° ~/mL, LI
MOI=10 &4t Caco-2 4iifitl  FUALERS: W CHR[26]
56 E 4 i GraphPad Prism 9.0 2 8k 4+ 11 t
KB TG 0T o ¥ I B AR 25 R T T
3 RLL AT, BdESS AR N means+SD,
P<0.05 A S X
1.8  /NFR AR £F4E 4R BE(L929) i BE i 36

MIEEEFR S ODgoo KA 1.5 Jrikifid 74
YE. 1929 AUMEAHHE R 1.2x10° A~/mL, LA
MOI=0.2 /&% 6 FLANEAR H 1) 1L929 4. HAk
IR 2 WL SCHK[26] . 56 £ 4 GraphPad Prism
9.0 AR Y t KBS HEF T b o B B
RIGLERIIATT 3 WL BT, Bdlss
78N meanstSD, P<0.05 HA G5 X,
1.9 FHEBAREKEEN

P REFER 1.5 Tt T4dE, s
WA% 1:100 Fede i e bbrh, BT 37 °CHi 3¢
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HINIRGHEF% . HEWK ODgoo 2] 0.6 ZEATNT,
4 °C. 3700 r/min #.0> 20 min ALK, 3% I
T o MUTHEF A 50 mmol/L PBS miedkiz 5 ,
4°C. 3700 r/min &[> 20 min, KFA 1 mL
Listeria Lysis Buffer, B2, IR21EMA 5 mm
BRI SO0 T A R AT B, SRS R
FEAR 4 °C. 14 000 t/min B.0> 5 min, Y4 FiE.
K BCA 45 1 1200 & D 4 i 2 R
W40 pg B 1A, £ 10% SDS-PAGE 2 h, %%
J5 1 h, SPBCEEA 1 h, BERR 3 UK, R 15 min.
A —$L LLO 2 di(1:1 000)F 5 2 h, A1
A b o A Z 5T P60 A di(1:1 000)## 7 50 min,
B B B Z0E 8 B A Y
(horseradish peroxidase, HRP)fb2# & G A W
A B WAL 1:1 FEBIRAS ROl Ak 5 2O,
ABE & WAL 7 OGRS Bl iR 5
BEHURKFEME, HWE AR RIAE N H 5%
5 NS AR E Y K B9 LU . GAPDH
AR ENZS . I HIEH GraphPad Prism 9.0
oy S B L e SN I Qo 7 o 5 e 2 v A N 2 )
WIRER AT T 3 U EPATIAE, Bass
W IR N means+SD, P<0.01 G125 L.
1.10 FAEEEFRKFEN

YH TR K5 57 5 ODgoo i B[] 1.9 J ik ilb A4 4E
2 )5, B 6 mL B ,4 °C.3 700 r/min B.0> 20 min
e £E B AR DTEE . R TRIzol 343 I #2 B EGD-e
Almo0738 1 CAImo0738 (1) RNA, J %% 5445 5|
cDNA A WFFE MR 4 GenBank H inlA.inlB.plcA.
plcB. prfA #1 hly J£[H ¥ 51 (Gene ID 435l /&
985151, 986892, 987032, 987036, 987031 Fl
985502), >k Integrated DNA technologies (https:/sg.
idtdna.com/scitools/Applications/Real TimePCR/)
WG BRI R BEI 9 E B PCR (real-time
quantitative reverse transcription PCR, RT-qPCR)7 |
Yrx} inl A-RT-fwd/inlA-RT-rev . inlB-RT-fwd/inl B-



W= % | MUEYFR, 2024, 64(8)

2677

RT-rev. plcA-RT-fwd/plcA-RT-rev . plcB-RT-fwd/
plcB-RT-rev ., prfA-RT-fwd/prfA-RT-rev . hly-RT-fwd/
hly-RT-rev, kM L5, i#id RT-qPCR F ik
WF5E Lmo0738 XI55 Jy A -85 seoKFHy 52  , Fir
H519 790 W3 1. 1235504 i GraphPad Prism
9.0 KA By t IR A TS A W By
RIGEE R T T 3 UL BT, Hdlss i
2750 meanstSD, P<0.05 A %1% E X,

2 BRS04

2.1 Almo0738 #1 CAImo0738 iE#k PCR I&3iF

Wt EIERE AT . FIH PCR B EF
DNA £ 775560 F Almo0738 {2k ki E 2 75
Y. WE 1A, 1B s, LA EGD-e Y s
Merst, F ARSI H%F pSL2624-Pst I-a-fwd/
pSL2624-Kpn I-d-rev PCR §" 1 Hi i) H 19 27 K
/IR 2877 bp (K 1A, UKiE 1); LL Almo0738 it
AR A RN, PCR 4788 Hi i B A 45415 K

A B
bp M 1 2 bp M

2 000
1500

750

1 053 bp 500

250

100

250

/IR 1053 bp (K] 1A, JKiB 2). L EGD-e 4"
MR, R NS % Imo0738-1In-1/
Imo0738-In-2 PCR 43 4 i1 H (1) 547 K/ K
427 bp (8 1B, TKiE 1); LA Almo0738 fif 2k kk Ky
PRGBS, WJCY g A0 (B 1B, WKIE 2).
4 PCR Wik AUt SR A YR e A R A
AT, pah R e bR, K
I ARATHE R Bl 2R B Almo0738,

0 TE A 1 pSL3943 T 20 Jookr i 4 3) e ok
Pk Almo0738 Bz 4s, JiAsa A RIBE RN
PR TERE , FHS 1% pSL-3943-a/pSL-3943-b 41
A KA 213 bp (K] 1C, VKB DEYE ST IX
5, 5195t pSL-3943-c/pSL-3943-d 73 i 4545
K/INK 1854 bp (K] 1C, ¥kiE 2)f% Imo0738 JEA H
W R B R By, RIS 1490% pSL-3943-a/pSL-3943-d
P A /Nl 2 086 bp Y H K B(E 1C,
TKIE 3), ¥4 B/ N 5SS (E—3, 4 DNA
DFE HexT, AR B CAlmo0738,

L8

2 bp M 1 2 3

2 086 bp
1 854 bp

427 bp

213 bp

1 Imo0738 £ EFRKLHK(A. B)FAEI4ME PCR 35 1iE(C)

Figure 1

Confirmation of Imo0738 deletion mutant AImo0738 and the complement strain CAImo0738 by

PCR. A: PCR confirmation of the wild type EGD-e and AImo0738 mutants by using pSL2624-Pst I-a-fwd
and pSL2624-Kpn I-d-rev primers. M: DL5000 DNA Marker; Lane 1: EGD-e; Lane 2: AImo0738. B: PCR
confirmation of the wild type EGD-e and AImo0738 mutants by using Imo0738-In-1 and |mo0738-In-2
primers. M: DL2000 DNA Marker; Lane 1: EGD-e; Lane 2: AImo0738. C: PCR confirmation of the
CAImo0738 mutants by using different primers. M: DL2000 DNA Marker; Lane 1: Promoter region; Lane 2:

Imo0738 gene; Lane 3: Imo0738 gene and its promoter.
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2.2 BRIEZFHTFEELS Imo0738 EE fF i
N A< BE 14

X} EGD-e . Almo0738 il CAlmo0738 17 1
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#N CAImo0738 fRE MR A K2k

Figure 2 Growth curves of wild type EGD-e,
Almo0738, and CAImo0738 strains in BHI broth.
**: P<0.01.

W BIG 2 IT RR TR R B 22 B 1 1 R4 T E
WS EGD-e. Almo0738 il CAImo0738 4
WYL Caco-2 4HAfE, MR ST I 2R R 7E
6 FIRNEZLEF Lmo0738 KIERIVEM. 45
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0.5h 1 1.5hJ5, Almo0738 # EGD-e Ji&JL il ity
PR ZRh BT 238 R 28 2 38 i 25 F IR (P<0.05)

50 \\

25

0 . = = @
1 2 3 4 5 6 7 8 9 10 1

27" dilution

[El3 EGD-e. Almo0738 1 CAImo0738 E#K7EEIK 96 FLAR * HYA M & 4 EE AR (A) A2 iR L3 14 53 47 (B)
Figure 3 Comparison of hemolytic activity of wild type EGD-e, AlImo0738, and CAImo0738 strains in a
round bottom 96-well plate (A) and analysis of hemolytic activity (B).
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E 4 EGD-e. Almo0738 F1 CAImo0738 Btk & Caco-2 HREEHIFIMIZE(A)FIREZE (B)
Figure 4 Adhesion (A) and invasion (B) rate of wild type EGD-e, AImo0738, and CAImo0738 strains in

Caco-2 cells. *: P<0.05.
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EGD-e Almo0738 CAImo0738 Ahly
o 0
= B - & ] B -
0 EGD-c Almo0738 CAlmo0738 Ahly

EGD-e Almo0738 CAlmo0738 Ahly

B 5 EGD-e. AImo0738. CAImo0738 F1 Ahly & 1.929 /)N 5 Ak £ 4 4R AL J5 1Y B [B]3E 75

Figure 5 Plaque assay of wild type EGD-e, Almo0738, CAImo0738, and Ahly strains performed using L929
fibroblasts. A: Plaque assay. B: Plaque size assay. C: Plaque number assay. The mutant strain Ahly, which is
completely unable to spread during cell infection, was taken as a reference negative control. *: P<0.05; ***:

P<0.001; ND: No detectable.

kK

R4k Imo0738 £ E F XX & NERFRIAKFHEM(A)FIRKE 5317 (B)

6
Figure 6 Effects of Imo0738 on expression level of virulence proteins by Western blotting (A) and analysis

on grayscale of LLO (B). **: P<0.01; ***: P<(.001.
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Figure 7 Effects of Imo0738 on transcriptional
changes of virulence genes. *: P<0.05; ns: No
significance.
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