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FHEUNMNETREE TAdOAEEER Y ERERE T, APE LT DR Ea . [4X]
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Ribose-5-phosphate isomerase B of Listeria monocytogenes:
activity and role in infection

WENG Yanlan', ZHU Binjie', YU Xin', HAO Yun', YANG Yizhe', YANG Wenkai', LIN Gan',
DENG Simin', NIE Zheng', SONG Houhui', CHENG Changyong', JIANG Lingli**, XU Jiali'"

1 Key Laboratory of Applied Technology on Green-Eco-Healthy Animal Husbandry of Zhejiang Province, Zhejiang
Engineering Research Center for Animal Health Diagnostics & Advanced Technology, Zhejiang International Science
and Technology Cooperation Base for Veterinary Medicine and Health Management, 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 of Zhejiang A&F University, Hangzhou, Zhejiang, China

2 Ningbo College of Health Sciences, Ningbo, Zhejiang, China

Abstract: [Objective] To analyze the activity of ribose-5-phosphate isomerase B (RpiB) encoded
by /mo0736 and explore its effect on the infection of Listeria monocytogenes (LM). [Methods]| The
recombinant protein Lmo0736 was obtained by prokaryotic expression and purification, and its
catalytic activity for substrates was verified by the enzyme activity assay. The LM strain with
Imo0736 knockout (LM Almo0736) and the complementary strain (LM CAlmo0736) were
constructed by bacterial homologous recombination. The growth curves of bacteria in vitro were
plotted. The adhesion, invasion, and intercellular migration of bacteria were evaluated by in vitro
cell infection models (Caco-2 intestinal epithelial cells and 1.929 fibroblasts). The ICR mouse
infection model was used to measure the 7 d survival rate and 48 h organ load of each strain, and
thus the pathogenicity of strains in mice was evaluated. [Results] Lmo0736 had typical RpiB
activity and catalyzed the conversion of D-ribose-5-phosphate to D-ribulose-5-phosphate, with
Vinax=0.366 mmol/(L-min), K;,=4.489 mmol/L, k.,~=12.300 s_l, and kc./Ky=2.740 L/(mmol-s). The
growth rate of LM Almo(736 was not significantly different from that of the wild type EGD-e and
LM CAImo0736 in vitro, indicating that the deletion of /mo0736 did not affect the basic growth of
bacteria. LM Almo0736 demonstrated significantly decreased adhesion and invasion in Caco-2
cells and intercellular migration in L929 cells and weakened colonization in mice, which indicated
that /mo0736 regulated the pathogenicity of LM through a RpiB-dependent metabolic pathway.
[Conclusion] This study reveals for the first time that the Lmo0736 of LM has typical RpiB
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activity. Although the functional loss of Lmo0736 does not directly affect the basic growth of the
bacteria, it significantly attenuates the pathogenicity by weakening the adhesion, invasion, and
intracellular migration in host cells and the colonization in vivo. The results accumulate
experimental data for in-depth exploration of the biological functions of RpiB in LM. From the

perspective of the association between metabolism and virulence, this study provides an

experimental basis for delving into the infection mechanism of foodborne pathogens.

Keywords: Listeria monocytogenes; ribose-5-phosphate isomerase B; enzyme activity; virulence

PRI A AT RE G (Listeria monocytogenes,
LM — s 22 [C P VE S N BOm 18, PIFEm R
(SITYSE =R AR €@ # 28 U A RTINS S B U R
el . L AR A T R N R
FORGL v BRI B A LR 5 K S i
R AR MCIMLAE , SO A Ik 30%, #i AT
A B Ry A2 IR AR VR
A ETRPE I P 25 AR B, LM B0 1 g
PRSI ES LU 1 R AOEREE 1 7R PR
HEEAP,

1% FR 1\ B 3 1% (pentose phosphate pathway,
PPP) 2 40 G i A Il A% DA AL, iR A il i 4R
153 342 1 NADPH (4EFF ALk R Fa ), Il
it AR ATy SCPR AR TR AR (AN A% A -5- B TR)
() SR A . ORI PR S A i BE S A 22
Sl AR RS, T B PPP AR ARG R
T PR 0 T A PR T M L SR AGE L
PR 5 K B H¥% (sedoheptulose-7-phosphate, S7P){f
SR 4 A RE LR 43 RS T S A 2 AU ED; FER
Jo T A o 2 B A2 0 - 5- B R S A Y rpid B BE A
2 23 16 0 20 TR AR R A BN TTE R
PREEARAE T, R PPP OGSl %) 50 ) 4
Wi 2> PR NADPH 5 i 5 B il 73 e, T AR
- SR 05  EEAE SR 2 Ak, PPP AL
e 5 AR5 5 0 R IO £ A D T e T
KA OC R MY, B X g P 22 1K T
(Francisella novicida) ' PPP 3& [H (tktA. rpid.
rpe) i AR 2 i 2 4 i) G A W 4 L PN D O g
F1BY 4 B (0 ] %5 BR B (Staphylococcus aureus)

PPP E7AE PR (Apgl . Atke) W 2 308k A= i B 1l
RE 0SS . AL 52 T B M7 T IR A
ARG, JRAEREE ) Z MO E R, i
DBE PR . — R R AE P1 AN L 40 JH A B iy 4R 1)
i O ksl % BA ZR I PPP A G AR
FPIE RS EAW ), X — SEHO NADPH/
R IR A B I P B A rp e Sy 28 s

¥ Wil -5- B 12 5+ 4 i (ribose-5-phosphate
isomerase, Rpi)/& PPP L4 b 70 S ) SC Rl , 1]
{1k D-1Z% B -5-T% R (D-ribose 5-phosphate, DR5P)
5 D-#% i B¥ -5- %5 BR (D-ribulose 5-phosphate,
DRUSP) 1Y A 385 A A S niy - HARe S 32 AR
TEWEE G AL bR SR DRSP B EAIE
K, E AL S A A B ARE
RS BUNIBLY FAA I SRS T W, BT )
MIEIE I AZ R & 185 NADPH AR SR AEK
WHEEERETS ) R4 Rpi ££1E RpiA Hil RpiB2 Fifa] T,
fitf, HJ53# FE A TRy P, Hi)
RERrIE 580 S AR P . BLA IR 2 R AR
T RpiB 1 A S5 16 B AW ] £ 7 Tl g FH v
FyPO2 B A D AR - SO 9 4% v ) 1
PFERLHI AR, B, PREH LM RpiB 94
SREPE ST IR GL e 7 S e AR U B

ARHFFELL LM Lmo0736 (164115 5 27 M il
BER N RpiB BUE ) AR SR, il EH
Fak . UG SE . R AR L 4 AR /) BRUASE AR
TGRSR I AR R PPP OCHERR A AL DI RE
FFRFEHX LM BB S se i, B 1 e
BRI [ B A B AL i 2 (S B0 A
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1 ME5FE

L1 HR
1.1.1  E¥RFARR R

LM HfA4: A EGD-e (37 °C., 200 r/min BHI /Y
R e S 5 %), pKSV7 kL . pIMK2 Jii ki |
pET-30a(+) i ki . KM FF# DHSo 1 Rosetta /5%
1.1.2 #EZHEHE

LB R K 3723 (g/L): Afbdn 10.0, BEH
J 10.0, BEREEEEUY) 5.0, FERIARE: FERH A
15.0 /L Bilg #3152 LB E{RKT S5, BHI Wik
Bkt BHIBYH) 37.0 g/L., fEMARREIREEHm
A 15.0 g/L BiflE#r A5 5 BHI [EARE; 7258 . Ki %
FF 121 °CK A 15 min,
1.1.3  SEIEmh4Y

SPF 2 ICR HE:/NER(S JE I3 A BTH =2
BesEm syt

B T R AW T AR PROR 22 5256 B 4
FINAZ GZ AL O A BHE T 5250 3 ) 48 B
NFEFWPARSE, 55N SYXK-2023-0015)
TR, 95 8 ZAFUAC202423, /NEE
YFAES 2 SCXK-2024-0002, T4 154 M k% 1
M LB shE e AT R) 2K,
1.1.4  FERFIFEE

10% A4 17 (FBS), dta 4 —ARa
FRAF]; R/MINI 1640 35585, RIOCE#ATEE A
FHEABR/AE; DMEM 5353, 90 BB Y
BHEA R AT ; 2xKOD PCR Master Mix, 4 V¢
25 (L) AR A BR A BRI YD
New England Biolabs /A Al ;5 40 B ik /42 i
M&, e el YRH A BRAE; DNA glifk
WG, MBSO EYR AT IR A HiFR% BHI
BRI, Oxoid 2375 0.25% JA-EDTA, db&t
W E M HARABR AT W RPUE R TAEMRE
AN HFEA00 ug/mL), FALHE ZE (50 pg/mL).
AR (0 pg/mL), H Ak 2= X550 1 8 [ 55
Mrali,
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FEHLE NI-NTA SERZENA R, LS
WA R A RS R B R AT U 2 T
Superdex ZFIIEKlI . AKTA 4ifb 240, B0
AR (BUIN) A BN w5 B8 P I A R R
T2 AR A A BR A F] . 2D RERAR
1, MABAER (A RA R EHBEK, 1
IRA A B 2R () A R A ] IR LUK R
g, dbmios—AER) s B PCR ¥4, &
ANV ML . PR G B A . BE IR IR AL,
Eppendorf /Al .

1.2 LM Lmo0736 & HF 5L Xt K £544
YEES

M NCBI %% #& J# (https://www. ncbi. nlm. nih.
gov) I 4% 2K Bt Lmo0736 (GenBank % % 5 K
CAC98814.1) S HiAth £ #2119 RpiB 2% [W) I A
A R R 51 . {8 CLC Sequence Viewer 8.0
WA EAT Z R 50 e, AT IR A <7 56 ) .
FIF SWISS-MODEL 72k T H.(https://swissmodel.
expasy.org/) Tl Lmo0736 1 =445, MEH
J s B (PDB idi /5« https://www.rcsb.org) T
A HT ) RpiB KK 0 SR S5 M, R A
ChimeraX 1.6.1 #X {4 A9 Matchmaker T. H ¥
Lmo0736 FZ5H 5 2% E A T &S .
1.3 LM Lmo0736 ERRZFIEL L

¥ M NCBI 35 BUY Imo0736 3 [H ¥ 31) &
SnapGene i34, JFHIHEWLFE 1. PCR K
& % (50 pL): 2xKOD PCR Master Mix 25 pL,
. F#BI#(10 pmol/L) 4 1 uL, DNA AR
3 uL, ddH,0 20 uL. PCR JZ W 44k 98 °CHiiAs
P 3 min; 98 °CZAEE 155, 60 °CiEk 55, 68 °C
FEf 10s, H 35 MEFR; 68 CCLAAES 3 min,

PCR F=¥) 4 4lifb 5 7il% 2 pET-30a(+) 5k,
i it R AR R PR O e PR s, 28 T7
FHB 14 B I e 5601 B 20 JoA A8 A I A P . o R
2] J5 B 5 fb & E. coli Rosetta &2 &5, DU
1 mmol/L IPTG F* 16 °C. 200 r/min £:1f NS
#3516 h, HAZ 8 000 r/min &5.0> 10 min, JH
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x1 AWRETASI

Table 1 Primers used in this study

EIRZEA0N

Primers name

1975

Primer sequences (5'—3")

Lmo0736-BamH 1
Lmo0736-Sal 1
M13-F

M13-R

pSL2622-Pst I-a-fwd
pSL2622-b-rev
pSL2622-c-fwd
pSL2622-Kpn 1-d-rev
inl

in2

CLmo0736-Sac I-fwd
CLmo0736-Pst I-rev
pIMK2-F

pIMK2-R

CGCGGTACCATGAAAATTGCTATTGGAAATGATCATGTTGGA
ACGCCGTCGATTAATCATTTTCATCTTCAATTCTAGCAATCATTTTCGAC
TGTAAAACGACGGCCAGT

AGCGGATAACAATTTCACACAGGA
AAAACTGCAGACTCAAAAGTTAGTTGACGTCCATTTGATG
CCCCCTCCTTAATCATTTTCAAATTTTCATCGTAATTCCTCCATCTTTTCTTGT
GGAATTACGATGAAAATTGAAAATGATTAAGGAGGGGTTGTTATGGAG
CGGGGTACCTTTGTTGTTTCAATGATATCTTGAATAGAAGTTCCTGAAC
GAGCTTAAGCCAGTTATTGTTGC

CAATTCTAGCAATCATTTCGACG
CCGCGAGCTCCTATGTAGATGTGAAAATCGCAGA
AAAACTGCAGAACAACCCCTCCTTAATCATTT
ATATTGCGTTTCATCTTTAGAAGCG
ATATGGCGCTTCATAGAGTAATTCTG

RHAREO S PERCEE, T IRIL AR A

The protective bases are set to italic; The restriction enzyme sites are underlined.

10 mmol/L PBS % ik & &, il i JE S i A%
(200 bar, f¥## 3 min; 800 bar, BYHE 3 min)Xt
RFEATHERE, 45 12 000 r/min &5.0> 10 min J5 43
B WS UUIE, 4 SDS-PAGE B6iF H B 3
ik, JREE ALk S % S CER[22) 5 . T
S HIILEE 1,
1.4 LM Lmo0736 ZEHHEEERE B 5%
AL K BilgE N E

T2 B F G E LL DRSSP AJEY), R
D 2 PR - PR AR 3 % 2 77 ) DRUSP #E 47 3 €530
FEP LR RGO A 2 W, Xt Ak R
FERARHK ., Rl B aRE . 5l 8o
A5 3 KV B AR Ok R AT A I A AR Bl
UM E ik an R . B 60 pl 2.0 mmol/L Y
DRSP fRfEV I T 20, HZEBKRNE R
100 pL, fiImA 20 pL > bt 2 12 20 R £k %5 W
600 pL 70% BRI W, TR2I G SLEVIA 20 uL
R 2 AR, 60 °COKIR AR 10 min, HUH VK
EAH, 7E 450-600 nm K 22 [ AERE S nm )

TEWOGAE o AR SR AL K il 1 0 4 8 ik
W Bl pH M 8.5 1% 100.0 mmol/L Tris-HCI,
B A 25.0 puL 10 ng/ul W W, 16 37 °CHEFH
3 min, A 25.0 uL 2.0 mmol/L DR5P, 37 °CJ%
M 5 min, AIA 50.0 pL 12.5 mol/L AR 1l 2
Mo B 100 pL KRN 20 uL 15 g/L 2 e
PR ER VS AT 600 pL 70% iR W, TRS)IE S
JIA 20 uL 0.12% HRIE 2 BEA, LAZRIBAKAE R
XTHE, 200 pL P02 HWOGAE . 7R R I,
HRYEOAL T B 5 A b 8 25 445 DRUSP AR i
i<k, M Lmo0736 (WS sl 112- 540, WIS
FIFAL(U)E XN DL DRSP NJEY), H4 i
7744 1.0 pmol BY DRUSP Fris il . FirA iy
TELERI N 3 R AT B P41
1.5 Imo0736 FRIHAMIFEFNIEIE

A NCBI F#3KH Imo0736 FER P35, 5%
VTS0 45 ST ) Y5 o 4 R M T LR i TR R
Y WS Y . 4 3 A pSL2622-Pst 1-a-fwd/
pSL2622-b-rev 414 i[RI, pSL2622-c-fwd/

http://journals.im.ac.cn/actamicrocn
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pSL2622-Kpn I-d-rev ¥ FUzRIIEE . 5191751
LR 1, PCR AR R FIR N Z& AR 1.3 75,
HEEIEMPHEE, S4MIL pKSVT LAY
HA, AR KT RS2 A8 10 18 PR e
25 I 5 B N HE 2H TR pSL2622 #H EE E A o K
pSL2622 Hi 5% N\ EGD-e &2 4, ZHE%E Rk
J&, J6T 42 °CF EEFE R M BHLIRIARE SR AT
HELEAEAY 5 R, 4 MI3-F/R #1514 PCR K:iiE
SE IR E S, T 30 °C R JCHi BHI MRS
FRILPERETRLE R, g5 0 P i i 2K
P EERPER . HAEE1Y) inl/in2 £0 H
FIFER B . SNG4 outl/out2 (HJ pSL2622-c-
fwd/pSL2622-Kpn 1-d-rev)&iil | FiFPHE, 4l
FEHIAJG 3545 LM Almo0736 J R k2 ik 311 8¢
T80 °C. FTHBIMIFAIILE 1,
1.6 Imo0736 Bl MKRIIE

I F BioCyc Al Softberry - {5 5 {ir Ff Fi il
Imo0736 F:H Ja 8+ X5, LI EGD-e 3K 41 K
¥t , JH SnapGene ¥ 351% CLmo0736-Sac I-
fwd/CLmo0736-Pst I-rev, 5|4 F 5L % 1,
PCR Jz Wi A & Fl | i 45 PR TR 1.3 45, 97 3
Imo0736 FEPR KX ILJF 2h T IX . W9 B8 2009 7 B
55 pIMK2 Fukr EAZESE, ek a i P va b
25 LYK B TR RN 3 53 A 145 H 41 Bk pSL2631
PZ TR HL S A LM Almo0736 it 2k ¥R 832 25 40
ffL, st RARRE Rrikifize, F pIMK2 i 51
) pIMK2-F/R #E47 PCR 948 K > XU 5631
2RI MR LM CAlmo0736.
1.7 LM Almo0736 “£ <80 E

¥t B EGD-e. LM Almo0736 K LM
CAImo0736 ) F 5L BETR V% , 40 Bl 4% T 5 mL
BHI A 5835, 37 °C. 200 r/min #4712 h i
BE . BIRZ 10 mmol/L PBS BE 2 IR )i %%
B E ODgoo M 0.6 5 1:100 Lt £ 42 F 2 3 ik
BHI 55375, B 200 uL 2 HNA 96 FLAAE %k
LHEARON), FIRBEFRIERET 37 ClHEEHRIR

>4 actamicro@im.ac.cn, 7 010-64807516

FREe i35 12 he il 2 i K B AR A B /N 3 385
W25 4 ODgoo W GAE, ARFLATIN AT 5 s 4
WRA] . L RTRIN B A FARTIRIENT R
1.8 LM Almo0736 X} Caco-2 B k- 57 4
BaZLMT. RFERAIE

¥ Caco-2 AUMITE S 10% JE4E &) R/MINI
1640 FiFE 3L ARG SR, 1L 2.5%10° 4~/mL 11
WA T 24 FLAR(BAL 500 uL), ET 37 °C.
5% CO, B I 46 W BE B 5% o HORHB0AE 4 1 |
ODsoo H R 0.6 FATE, Fi2 1:1 000 HL 45157 T 2= 7
Y R/MINI 1640 35555 . 58 LM EE =20,
10 mmol/L PBS 2Lk 2 I, IIA S ISR
FE(MOI=10), KFHEAI R AREe i 5 . REMT: Ik
P 30 min J5, BEERIEFRIETFH I 10 mmol/L
PBS ik 2 WU LBR AR R B4R . B fLn A
500 pL TV A0 M 2LFH M, 4 °CH#E 15 min 5 /&
FUiR T 2 7 AR AT IUR B 100 pL 246 4y it
173 WOEZE 10 5REEM B, st T BHI ZRfiEF
W, BIEREFRT 37 CCHEREFRA T 12-14 h,
45 1 58 B (CFU) LA B M N . (2
Z8: J&Y 60 min J5, SR PR (100 pg/mL)
) R/MINI 1640 3552305 F 1 h LIS BRMIAMA o
fifiFH 10 mmol/L PBS VR4 3 IR )5, % Zh T
TROI TR . MR IR
1.9 LM Almo0736 3F 1.929 5 iRk ¢4
“MAmRE TR IE

1929 BEF 4E 40U AE 5 10% i 2 135 1Y
DMEM 525kt 314 1.2x10%4YmL
()% R T 6 fFLAR (& 4L 2 mL), F 37 °C.,
5% CO, 5525 h 5 35 B8 Wi BE . L ODgoo 1H
0.6 FUTIWE, FHWIARAYTE LTS DMEM 15575
PR B AH T N 1x10" CFU/mL, 3405 55
W5, FH 10 mmol/L PBS B ¥R 2 Ik, %
MOI=0.2 8 R & WAL, KT FIRGIRS .
T3P 15 min $AT 8 FIE P IR 5 (FFEE S s/ik,
L4, WO S AR T, B 1 h
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JE AR FE L, 10 mmol/L PBS Pk 3 UOFHE
T IRKREEZR (100 pg/mL)FY DMEM £ - g A1 47 4
B . JRYL S 1 h, B BR BRI 4 PBS VR
2 K. BCE 1.5% (R0 SEHE . 50 pg/mL JX
KA I DMEM AW (THAE 42 °C), KL
A 3mL EH#)ZE. @EEE X T 15 min (35
BAL, BEEE IR TR PR, 37 °Caksk
Big% 48-72 h AR BEIE . BEPREEARIZIS .
LA 4% Z B/ 600 uL [H5E 30 min, 3
e LRI B I, SR 0.1% 45 A S &
15 min, WHKUEBR BT S BT T
FHARIC RS RIE A, Imagel B F Ak 25 B 1)
HRH I AE . HA£>0.5 mm).
1.10 LM Almo0736 3%\ iR 77 7& #0 B 25
EFERE S IE

¥ B tk EGD-e. LM Almo0736 K LM
CAImo0736 T BHI W 1A $5 I 5L rh 3% 5% 2 X0 Bk
K, F PBS Z& i JE%& ODgoo [ 1 0.6, 4
10 135 % B I il 45 % 2x10% CFU/ML Y T8 2 W
I SPF £ ICR /INER(S JRIE , EPE)BERL Sy 3 41
(n=6/21), A WA ) T S AR O v /0 R I 7 )
s, M 3R ) IR T S 100 pL BRI
W(F 2x10° CFU). T4 F 48 h J5 L H RN
. RAEZHE, STV PBS I3t Jn il £ 25 4
MWW, BHEERMBERD T BHI B, 37 °CIRIER;3%
12-14 h J5 AT w B THE A A7 50 B 4 (n=9/4)
H MR RREEE 7 d, B 8 hic I PRAEIR K
.11 HEEITSHH

AR AT 3 VAT, 3 WA ¥E
52, RILE F 0 ] GraphPad 9.0 4k f4: 4T t-test
Gt tr, B4 H meantSD KR, ns R
P>0.05, *378 P<0.05, **3) P<0.01, ***E
7~ P<0.001, {fi | Adobe Illustrator 2021 9E47 R}
SRS ST R

2 BREQMN

2.1 LM Lmo0736 HJ& £ [EEF5F0
= HEEASFIELE XS

FEA 45 A&l 1A ik, LM Lmo0736
55k 1 K AT & (Escherichia coli)?S . i £ 4
B R 9K 1R (Acetivibrio thermocellus)!™ | Vi T
(Thermotoga maritima)?” . 77 [CAfE i 28 R R Bk #0
TP RpiB 75 5 i 2 5 8 1 Tb 157 st (LG 41
0 = A T AR G 1Y T B 5% L RN 2T 40 5 T8 b s 1) 4
Pa% 3L = B — 2, 5[ = P8 — 3oy
Ak 66.67%. 60.42% 5 50.00%, 7R RpiB
FE AN [] 9 Ff [B) 22 56 2 )7 510 1) AR <F 1 . SWISS-
MODEL 1 1 Lmo0736 [ RSG5 H & 1B i
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Figure I Amino acid multiple sequences alignment and three-dimensional structure analysis of LM Lmo0736
and other reported RpiB. A: Amino acid homologous sequences alignment [Escherichia coli (E. coli) RpiB
(GenBank accession number is CAD602296.1), Thermotoga maritima (T. maritima) RpiB (GenBank accession
number is AE000512.0), Acetivibrio thermocellus (A. thermocellus) RpiB (GenBank accession number is
XDO041004.1), Trypanosoma cruzi (T. cruzi) RpiB (GenBank accession number is 3M1P_B), and Coccidioides
immitis (C. immitis) RpiB (GenBank accession number is XM 001240768.1)]; B: Three-dimensional structure
simulation (Simulated via the SWISS-MODEL online tool); C: Three-dimensional structure alignment (Yellow:
E. coli RpiB (PDB ID: 1NN4); Blue: T. maritima RpiB (PDB ID: 101X); Cyan: 4. thermocellus RpiB (PDB ID:

3HER); Purple: T. cruzi RpiB (PDB ID: 3K70); Grey: C. immitis RpiB (PDB ID: 3QD5); Red: LM Lmo0736).
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SDS-PAGE analysis for RpiB recombinant protein purification. A: Purification results of the

recombinant RpiB protein by nickel column; B: Gel filtration chromatography purification results. Lane M:

Protein marker; Lanes 68 —74 are the main peak fractions corresponding to the elution profile of gel filtration

chromatography.
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Figure 3  Optimization of the optimal chromogenic conditions for cysteine carbazole method. A: Determination
of the optimum coloration wave length; B: Determination of the optimum coloration temperature; C:

Determination of the optimum coloration time; D: Determination of the optimum ice bath time.
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Figure 4 Determination of kinetic parameters of LM Lmo0736 protease activity. A: Standard curve of DRUSP;

B: Assay of RpiB recombinant protease activity.
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Figure 5  Confirmation of [mo0736 gene deletion strain LM Almo0736 and the complement strain
LM CAImo0736 by PCR and growth curves of them in BHI broth. A: PCR confirmation of the EGD-e,
LM Almo0736, and LM CAlmo0736 strains by using inl/in2 and outl/out2 primers (Lane M: DL2000 DNA

marker; Lanes 1 and 4: EGD-e; Lanes 2 and 5: LM Almo0736; Lanes 3 and 6: LM CAlmo0736); B: Growth
curves of EGD-e, LM Almo0736, and LM CAlmo0736 strains in BHI broth.
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Figure 6 Determination of adhesion and invasion ability of EGD-e, LM Almo0736, and LM CAlmo0736 in
Caco-2 cells. A: Bacterial adhesion rate after infection of Caco-2 cells; B: Bacterial invasion rate after infection
of Caco-2 cells. ns: No significant difference; *: P<0.05.
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Figure 7 Comparison of intercellular migration ability of EGD-e, LM Almo0736, and LM CAlmo0736 in L929
cells. A: Plaque assays of EGD-e, LM Almo0736, and LM CAlmo0736 in L929 cells; B: Plaque diameters formed

in plaque assays; C: Plaque numbers formed in plaque assays. ns: No significant difference; *: P<0.05; ***:

P<0.001.

P4 actamicro@im.ac.cn, 7% 010-64807516



FHK % | BUEYER, 2025, 65(11) 4017
A B 5 ns
100 *
= [
—\ EGD-e 2 t
80 | & Almo0736 & ns o o
= 1 °
= CAImo0736 D8 & 30
< 60} 2 o
= =N ® [}
> =
B T |
L ()
a 40 A % s %®
’ § é [ ® EGD-e
20 F 9 ® Almo0736
‘s f & o CAlmo0736
Il L 1 ) 6 1 |
0 24 48 72 96 120 Liver Spleen
t/h

El8 EGD-e. LM Almo0736F1LM CAlmo0736%ICR/NR1F5E R EFEIRIE
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P<0.05.
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