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Abstract: [Objective] To explore the role of VraSR in regulating the biological functions of
Staphylococcus epidermidis via the CidA-LrgAB system. [Methods] The recombinant plasmid
pKOR1-AlrgAB was constructed and then electroporated into SE1457 AvraSR to delete lrgAB from
the genome of AvraSR by homologous recombination. The suspected mutant AvraSR-lrgAB was
verified by PCR, RT-PCR, and sequencing. The growth, drug susceptibility, autolysis, and biofilm
formation of AvraSR-lrgAB were determined. [Results] The S. epidermidis mutant AvraSR-lrgAB
was successfully constructed. Compared with SE1457, A vraSR, and A lrgdB, A vraSR-IrgAB
exhibited retarded growth, especially at 25 °C and 40 °C (P<0.001), increased drug susceptibility
(P<0.01), enhanced autolysis (P<0.001), and reduced biofilm formation (P<0.01). [Conclusion]
VraSR may regulate the growth, drug susceptibility, autolysis, and biofilm formation of S.
epidermidis partly via the LrgAB system.

Keywords: VraSR; LrgAB; homologous recombination; Staphylococcus epidermidis

= EZ%%&R(Staphylococcus epidermidis)%
—BhE TN B R R AL R I L fE
TE I R B 0 B 97 S 2 T8 B R 1
AR, SRR A R AN R 1 R B A
BREEXTHUAE 25 W i 251, 3k 5 Bl H ks AL A
RIERGHERER, &g kst M 2
MY

W M5 5 % T 7 4t (two-component signal
transduction system, TCS)PUg: JF A% A 9 v i g
HANAT 5 I PRA T 38 0 1 S ) — P P AL
B 52 B MRS SR, X RGNS T
A% 3t 2 AN L PN, T 4 — BRI R R Y
ST B R M 25 A0 OC WA 43 R 4
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ACHECIF . CidA EEF RS L SR {A Holin
A AR AR, G i 5 R bl
UM LA Ak, VO R K i, (R
HPE . AHELZ T, LrgAB W28 o 1 il
CidA i LA A I Ao 2 R R Jo /K St il
(36 PR A, FE W RE ZE FT B (Bacillus



MALGE F | BRI, 2025, 65(2)

631

cereus)™, GapB i if 4% LrgAB %) 3% ik 5% i
P, S 54104 DNA B9REHUCRTAE P i i3 T8 ik
UR -

Belcheva S IF 5% 2 L, 4 9 €04 2 BR 7R
(Staphylococcus aureus) VraR 155 T Y #E 3 K]
WA 7 X Es A, HEERFFRE ) ACT(X)
nAGT o TGA(X),TCA, H n 0 1-3 M
M. Wu SFOVHESE KB, FE R M4 Bk A
SE1457 IrgAB 3EH A 87 X P AETE VraR 455
FIF o MR igdB J5, R REIKE 2500
BRI, AV, B AR EOE i he
JI0 55 CBUAE R 3. B, HEN LrgAB 3£
kAT RESZ VraSR MY ¥H#%, VraSR il id LigAB 4
BERBERREN A K 29t . ARl
A R IETE BT PCDM AR A Wt B L I
T ) A ) 9 B 2H B R VST EL R IR A5 AvraSR
R SEAS R, 7R LA L o R S A A T
W G ERH SE1457 1) AvraSR-IrgAB FiR 7%
FRUO2T DL 9T VraSR il i CidA-LrgAB & 4t
AR B I A BR T A W~ 3R B AR TR AL

1R

1.1 #R
.11 EERF

TSA }5F%3k . TSB #5570k . MH HifR K5+
BE. 20xPBS B . Z5An%E . Triton X-100, Jb
IEREREARAA; BEHER, Biowest 2
A ; Phanta Max Super-Fidelity DNA Polymerase
RNeasy Mini Kit, HiScript® III RT SuperMix iz,
F &, FE ot MERE AR MR R A B A F
2xTaq PCR Master Mix, DNA marker. PR
VIE(Xho 1. Kpn 1), Boki/NRGGH &L Big b
EEE DNA MG &, RRA R AL ) A
B 2N &) 5 1 4 45 Bk B B . BP Clonase™ 11
Enzyme Mix, ZEECHIRBHE A E] K PR

F(Ate)., Ji i E E (Van), &% H 5H E (Amp).
8 % F (Kan), H & £ (Cm). FF # K
(Bacitracin), A= TAY TR FI)RADAFRA A
1.1.2  EHRA T E

B, JiF i (g/L): BEREARHUY 25.0, HAGHE
5.0, JEEEK 10.0, K;HPO, 1.0, NaCl 25.0,
EBETKERS 1L; 121 °CKH 15 min.

0.2% Triton X-100 2% #1 % (50 mmol/L Tris-
HCI, pH 7.2) (g/L): Tris 6.1, 5T /KEA
1L, WA pH £ 7.2 J5 A 2 mL Triton
X-100, 121 °CKEH 15 min,

Atc (mg/mL): JB/KVUIRZE T8y 2.5, BT
1 mL KFEBAEK, 022 pm JEEIER R, &
We FE N 2.5 mg/mL, Van, Amp. Kan, Cm #
Bacitracin 2 ¥ & 73 Il iy 25, 50, 50, 50 F
50 mg/mL,

1.1.3  EHRFABAL

K KT T (Escherichia coli) DHS50. 1 B 4= T
A=) TR () e A BN Wl 5 3% e 7] BR A
SE1457 vraSR Wi ZE ¥R (AvraSR) . altE "R
A BE (A altE). icaC i@ B 28 AE & (A icaC).
SE35984 . KJmATE DC10B, ZEH2 fiki pKOR1
1.2 IrgaB HEF £, TifREIEE PCR
¥ig

D)3 B #iZ BR 1 SE1457 423 [N 20 DNA
Py, FIASIY rgdB-U-attB1-F/lrgAB-U-R
(R DI 1S IrgAB BN LRI (US); IS
Y IrgAB-D-F/lrgAB-D-attB2-R 41 lrgAB HE[H T
UiF R PR (DS), %58 IE# 5 VIS [l PCR 2
iR Z . i DNA (100 ng/pL) 2 uL, . Fi#s
¥ (10 pmol/L) % 2 pL, dNTP Mix (10 mmol/L)
1 pL, 2xPhanta Max Buffer 25 pL, Phanta Max
Super-Fidelity DNA Polymerase 1 pL, — %7K *%h
£ E 50 uL. PCR W 25 F: 94 °C 5 min;
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94°C30s, 56°C30s, 72°C2min, 30 MEH;
72 °C 7 min,

PL US F1 DS Mt , #& PCR ¥4 US-
DS H B, %52 ) Elicalifel, PCR {4
% . attB1-DS. US-attB2 Btz % 2 uL, 514
IrgAB-U-attB1-F/lrgAB-D-attB2-R (10 pmol/L) £%
0.5 pL, dNTP Mix (10 mmol/L) 0.5 pL, 2x
Phanta Max Buffer 10 pL, Phanta Max Super-
Fidelity DNA Polymerase 0.5 uL, —Z%/K%ME &
20 pL. PCR JZ W 251 : 95 °C 5 min; 95 °C
30s, 59 °C 30s, 72°C 2 min, 30 1 ;
72 °C 5 min,

1.3 [ERE A Bk pKORI1-AlrgdAB HJ
ifES

BP 7 i f& Z12U. DS-US PCR K B (i f
attB fi 55, 15-150ng) 1 uL, pKORI1 fiki(ir A
attP 7 &5, 100-150 ng) 1 uL, BP Clonase™ 11
Enzyme Mix 2 pL, TE-buffer (pH 8.0) #p & =&
10 uL. TRAIJ5 25 °CEE 1 he JILA 1 uL
K, 37 °C/K#+ 10 min, 21k, B 2-5 uL BP
N R N\ DHSo A2 2541, 7K 30 min,
42 °CHL 90 s J5 VK 5 min, fiITA 1 mL LB K%
FEUWE, 37°C. 220 r/min ¥54 1 h, B 100 pL &
Me, % BHPETERE .

R1 RHEEIKESEL1457 AvraSR-IrgABRETHRES S ERAS4)

Table 1 Primers used in the construction and verification of the SE1457 AvraSR-IrgAB mutant
Primers name Primer sequences (5'—3") Location Restriction  Product
(bp) enzyme size (bp)
Construction of vraSR-IrgAB knockout mutant
lrgdB-U-attBI-F  GGGGACAAGTTTGTACAAAAAAGCAGGCTTCTTCT 2 046 064-2 046 081 attB1 978
CAATCAGGCACG
IrgdB-U-R ACTGCTACAACAATAACGCCACGAGATGCGTTTGTT 2 047 035-2 047 052 978
CcC
lrgAB-D-F TTGGAACAAACGCATCTCGTGGCGTTATTGTTGTAG 2 048 137-2 048 154 1072
CA
IrgAB-D-attB2-R ~ GGGGACCACTTTGTACAAGAAAGCTGGGTTATGAA 2049 145-2 049 162  attB2 1072
GCGGATGGAAAA
vraSR-U-F TTCAACACGGTATAGGAG 1 486 676-1 486 693 2359
vraSR-D-R TTACTAGGGTCCTTTGCA 1484 335-1 484 352 2359
lrgdB-U-F ATGAAACGACCGAAACAC 2 046 675-2 046 692 886
IrgAB-D-R AAAGGTATGGGAATGACG 2 048 687-2 048 704 886
Identification of vraSR-IrgAB knockout mutant by RT-PCR
RT-gyrB-F CCTACAGATGGATTCTCAT 2610611-2 610 629 148
RT-gyrB-R TAACAGCAGTCGTATCAA 2610741-2 610 758 148
RT-vraSR-F GTTAAGGCACCATTGAATAAG 1 485 382-1 485 402 133
RT-vraSR-R TAACAGCAGTCGTATCAA 1485270-1 485293 133
RT-lrgAB-F TCAACAAGCATTAACGAT 2047 101-2 047 118 194
RT-lrgdB-R GTACGAATAGGAATCCAATA 2047 275-2 047 294 194

F: IEM51¥7; R: RiagH; FRIZ%k: atBAifb.

F: Forward primer; R: Reverse primer; Underlines: attB sites.
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1.4 REBEIKE AvraSR R ¥R ERZ
AR

TR A BRI AT, IR HE IR 20 8k
K (ODgoo 16N 0.5), VK 10 min, FlJA, 7E
4°C, 5000 r/min &> 10 min, & FIHWR. f#
T . 5 ELO R AT 0.5 mol/L JHEHE
W R RN, JFAEK E#FE 15 min,
ZJa, BIRAE 4°C. 5000 r/min #.0> 10 min,
A LEW, WAHEE 2 W, MRS g
A 1 mL #4 8 0.5 mol/L REMHA,, 2518
AN, K EFE 10 min 5, 2% mEE Y
100 puL, Jf-8 T-80 °CI-A74 .
1.5 =40 R K pKORI-AlrgAB B 3%
k. RIETHRAY I

HH ki pKOR1-Alrgd B B AL ZE K IGAT
# DC10B FfFA &, flie moki Jf R H i o i
FEiEP (HLE 2.5 kV, L% 25 pF, HLBH 100 Q)
B H P A e 4G BR 1 SE1457 AvraSR RS2 75
i, i, STEPIA 37 °CHIIE B, B35
(500 L), Ff7E 37 °C. 220 r/min 5555 1 h, $%
&, B 100 pL 4R B B 5 TR AR T TSA A
(% Cm 10 pg/mL) |, 30 °CHiF83 7% .

Pk W PH P 50 B 5% AP T 5 mL TSB 15 37 3
(% Cm 10 ug/mL) [, 43 °CH:FEE% . LA 1:200
1 He GG 4 3] 5 mL %) TSB Kk, 78
30 °C . 200 r/min & %% 85 5% L K . H gk
1:10 000 A LL B B S5, B 100 pL i B 345
WA T TSA FH (& Ate 50 ng/mL) |-, FF7E
30 °C. 200 r/min F5 R . fETCHIA= R I TSA
St EAEK, HEESA Cm ) TSA A A4
KB @ %, #1244 E N AvraSR-IrgAB %L &
K
1.6 FREHBEIKE AlrgdB-vraSR R
PREVEE

FEMAvraSR-IrgAB FEZE7EHE DNA, FIHE|

¥ vraSR-U-F/vraSR-D-R Fl lrgAB-U-F/lrgAB-D-R
AT PCR A, LUEFAE Bk SE1457 1 R Xt R,
FH RNeasy Mini Kit 4 B SE1457 & H:[q]
AR RNA, ] HiScript® III RT SuperMix iz
&5 % 555 cDNAL ¥ cDNA fE Wit i 17
RT-PCR #" 34 . R 4544 : 95 °C 5 min; 95 °C
10s, 48°C 10s, 72 °C 1 min, 3L 30 PEIR;
72 °C 5 min. 437 138 2k By R H R S PR Kk ik
P50
1.7 FREBAEIKEEKEHZNE

W i P85 37 40 ] PBS R 2 ODgoo 1
1.0, JH TSB £:5# 3 1:200 Fi k5 A 96 £L
FiFRMR(200 pL/AL, 3 4 4L), B TRUED ARl
R IACRE I o 43 5T 25, 37, 40 CCA&MET
200 r/min YR 5555 12 h, EFE 1 h &0 1 K6
F£(ODgoo), SEHEE 3 K.
1.8 R BIEIKE 28U AN

MR 4l 55 I PR S5 56 % 5 o Pb 23 (Clinical
and Laboratory Standards Institute, CLSI) 45 5 Jit
TN 3o A s R v U 2 % B R A BR BR 25 4
BURE . SRR FR R AT LA 1:200 (1 Ll e 42T
TSB H:353dr, 7E 37 °C. 220 r/min K537 X8
A KT, OB T RO R R R 0.5 G L
(1.5x10° CFU/mL), #3408 1:200 (1) HLBANA
2 mL & AN[RIBS BE Uk BEBiA: R iy MH 3555,
URSEAE 37 °CHi 57 16-24 h, PAHRREZRAS h A0
ARABNL,  LARERS 58 4l 4 B A 4 A S I
9PV B R AR TR Z BT B 2 MIC, 5255
WL T8 AN IR S A K XHR, JEHEST 3K,
1.9 REEEIKEBBEINE

R mEREREKN AR RE SR
Brunskill ZE24 R (1 0732 940 Mok, 3K
KRB A LA 1:200 B9 HL B E: AP F TSB KR4t
Hr, 7E 37 °C. 220 r/min 55 3% & ODgoo 121K
0.6-0.8, BlJ5 6 000xg B5.0> 10 min Y 5 H 14
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T PBS YE¥ 2 K. ZJ5, H Triton X-100
2% ¥ (50 mmol/L Tris-HC1, pH 7.2) 3 & - ¥
2 ODgoo [H R 1.0, H 55 BB A 96 fL
R 5% M b (200 uL/AL, 3 & FL), £ 30 °C .
200 r/min PR35 3555, B0 30 min {400
THRZI 1 YK ODgoo (B, FFZ2R5 I 6 ho LAFR K A
FERTE AatlE 58 78 #RAE R B X IR, S50 &
23K,
1.10 REBEIKEE IR IERKFEE
=Ll

3 L2 A TR I 3R B 4 BR R TR A
FEPRINE A PR fE 120 B B L 1:200
) LA BE T TSB X dErh, hA 96 FLI%FRMR
(200 uLAL, 3 Z L), £ 37 °CorhliEst 6. 12,
24, 48 h, ¥EFRGW)E, F#L BIE, HIPBS T
Uk 96 FLIE TR, e, MW EEREE 15 min AKX
2% 25 YLt 30 min, WKZEE YL, TRfLIR
R4 0 5 AR 570 nm PR 9O EEE
(ODs70) . 7 57 % Bk SE35984 Fl AicaC 2875
PR3 51 A A 0k ST i B P B 1 o T, S
E-IR/ @
.11 Gitoth

AR IMZRINE . 25 BUBIESLE . H
S0 DA e A W RO RS B 1 A 34 fil
GraphPad Prism 8.0 X4 1740 1124 0 A db 34 .
REL RN 3 WEHE LA RWRERZE, K
PTG BRI G2 E B

2 BREAHM

2.1 SE1457 IrgdB & US-DS [ iF &
PCR /1

LA SE1457 £ [K 40 DNA M#H, lrgdB-U-
attB1-F/IrgdB-U-R i 51 ¥ 3k15 978 bp PCR 1 Bt
(US); IrgAB-D-F/lrgAB-D-attB2-R J 5| ¥ 3k 15
1 072 bp PCR H Bt(DS) (K 1A). LI & PCR =
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Y MARML , IrgAB-U-attB1-F/lrgAB-D-attB2-R A
SIYHEAT PCR 73, K15 lrgdB & I | T
[6] J5 B attB1-DS-US-attB2 F B, K /N K
2 050 bp (K 1B).
2.2 E4HFEHK pKORI1-AlrgAB BIE R
KE

T H A BRTE SE1457 LR P51, FE
IrgAB LR AN R I IX e R s 14,
VUK R [RR 7 51, 1E 1T 7E 3% K7 76 24 BRI AvraSR
GEAF KRS L — 20 R IrgdB (] 2A).
¥ attB1-DS-US-attB2 A B 5 pKORI1 Jii k7 i 17
BP )i, BS54 Z KImATH DHSa H, 45
021 ok i AT 8 o A IrgdB-U-attB1-F/
IrgAB-D-attB2-R 5| ¥ k17 PCR ¥4, 452RWI%E
F|K/INA 2 050 bp #9257 (K] 2B). H Kpn 14T
RIS, W ILR/NR 12 080 bp HYAAT 5 [
B, FH Xho 1A Kpn 1A WUEEISE 2, WAL
2 4 KN R 10 030 bp F1 2 050 bp Y 5545
(K1 2C), F S IEHf Y FE LR pKOR1-AlrgAB
A3 5l A ATFH DC10B FlAvraSR 275tk itk
Friiik.
2.3 REBEIKEAvraSR-IrgAB Rk
kE

fHFEAvraSR-IrgAB BEALL S A MR FE H 4] DNA
YE R BEAR (SE1457 BF AEARAE X IR), (519
vraSR-U-F/vraSR-D-R #£417 PCR § #4 . AvraSR-
IrgAB SEIRAE MR T WL 683 bp 5717, 1fii SE1457
HF A bR U] 52 B 2 359 bp AU ST, T EH A2
1 676 bp (vraSR FE H B ) (K 3A). 519
IrgAB-U-F/lrgAB-D-R #£ 17 PCR #;{ll, AvraSR-
IrgAB %E ol 28 7% #% v Ul 886 bp Z% iy, 1 LA
SE1457 DNA WA AT UL 2 050 bp 45747, —FH
741 164 bp (IrgAB F: L) (K 3B).

RT-PCR £ {2 7/~ , SE1457 8F A= #k n] Il
148, 133 il 137 bp 4547, #&/~ SE1457 1 vraSR
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A

bp M 1 2 3 4 5

<—2 050 bp

Ell REBEIKESEN457 rgABERE . TiFREIREEPCRY G, A: IgdBXEK [ FiF[EJEEPCRY”
B4, VKiEM: DL2000 DNA Marker; ¥KiE1: LAZEWEAK AN (%S X IR); JKiE2. 3. LASE1457 MR,
VI rgABREINUS | By Jkii4. 5: DISEI4ST MBI, 1 48lrgABIEINDS Bt B: IrgdBREN L. Fiif[H]
JEEE Fr B (attB1-DS-US-attB2) PCRY 14, JkiEM: DL7000 DNA Marker; JKiE1: PAZEMIAK BN (25 (%)
MR); VkiE2. 3. LAUSHIDS W#itR, PCRY M b TFUFRIVE A B,

Figure 1 PCR amplification of the upstream and downstream region flanking /rgAB gene. A: PCR amplification
of the upstream and downstream region flanking /rg4B gene. Lane M: DL2000 DNA Marker; Lane 1: Distilled
water as template (Blank control); Lanes 2, 3: SE1457 genomic DNA as template to amplify the US fragments
flanking /rgAB gene; Lanes 4, 5: SE1457 genomic DNA as template to amplify the DS fragments flanking /rg4B
gene. B: PCR amplification of US-DS homology arm fragments (attB1-DS-US-attB2) of the /rgAB gene. Lane M:

DL7000 DNA Marker; Lane 1: Distilled water as template (Blank control); Lanes 2, 3: US plus DS as templates,

PCR amplification of US-DS fragments.

Ml lrgAB FE R 35 33K (9B N N2 3L H), i
AvraSR RZERE R UL vraSR FEH 3K, AlrgAB
RAMRMAR W, lrgAB FENFIK, AvraSR-IrgdB %%
KR vraSR 1 IrgAB YA FRIA (K 30),
24 3R B # E Bk ®E SE1457 AvraSR-
IrgAB SRR AR 18

fE 37 CCHY ¥ % &1, @R vraSR 5%,
IrgAB Xt 3¢ iz %G ERTE SE1457 £ KGR, 1
AvraSR-IrgAB %€ 7% Bk & SE1457. AvraSR H
AlrgAB = K818 . SE1457. AvraSR il AlrgAB
B84y 6 h A K AR (ODgoo {54 1.0), 1
AvraSR-IrgAB &7 ¥R F5 L 8 ho AvraSR-IrgAB
AR IR 2 MR AEAIRIR (25 °C) AT TL(40 °C)
AT B (E 4),

2.5 % K # % Bk & SE1457 AvraSR-
IrgAB RL R4 BU R 158

B A BRI 25 ) U S IR R
PEATRI(FE 2)0 S5 WN, Wi vraSR B IrgdB
J&, REGEFEBREX T R LA T EER U
PEPEES T 20 1-2 4%, XPFFRR IR U 2 i T
T 32 52 4%, SR, WEBR. FIREZELK
INIVD B USRI R R AR B 2 AR k. AvraSR-
IrgAB 7S ¥R %8 T SE1457. AvraSR Hl AlrgAB,
X HER . 2N 5% DT AR U
HEIR(P<0.01), 5 AvraSR F1 AlrgAB F&7SRAHEL,
AvraSR-IrgAB X T3 8 3 S W5 B 2 Uk
PR 2, MIXTEER . RIFERMIRNID AN
W BUREAR A 25754 AvraSR-IrgAB 575
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pKOR1-AlrgdB pKORI-AvraSR

attB1-DS-US-attB2 attB1-DS-US-attB2

SE1457 genome
US -
Knockout
C
bp M 1 2 3

15 000 12 080 bp
10 000 10 030 bp

5000

2 000 <2 050 bp

<2 050 bp
1 000

B2 FEHFKIpKORI-AlrgABMMZEREE. A: REHHIRFESEI457THNH . US: LiFFRIJE; DS:
TUFRERE . B: SR pKOR1-AlrgABRYPCRYAE . UKiEM: DL7000 DNA Marker; JKiE1: %5 X AR
VKiE2: LATE4L R DNA M Y PCRYEE . C: F4L ki pKOR1-AlrgABRFYI % % . PkiEM: DL15000
DNA Marker; JkiH1: 45 (A% JkiE2: pKORI-AlrgAB T 41 Jfi ki 4 Xho UKpn DXL ) %558 5 JkiH3:
pKORI1-AlrgABTE 4 ik 28 Kpn TR

Figure 2 Construction and verification of recombinant plasmid pKOR1-Alrg4B. A: SE1457 genome. US: Up
stream; DS: Down stream. B: Identification of the recombinant plasmid pKOR1-AlrgAB using PCR. Lane M:
DL7000 DNA Marker; Lane 1: Blank control; Lane 2: PCR identification using recombinant plasmid DNA as
template. C: Verification of recombinant plasmid pKOR1-Alrg4AB using restriction enzyme digestion. Lane M:
DL15000 DNA Marker; Lane 1: Blank control; Lane 2: The recombinant plasmid pKOR1-Alrg4AB was digested
with Xho I and Kpn I; Lane 3: The recombinant plasmid pKOR1-AlrgAB was digested with Kpn 1.

FRXAT B IR B BB 55 AvraSR B AlrgAB 875Kk vraSR 5% IrgAB FEIN, 36 % A ER T SE1457

AYSNESR T 2 A5 32 1% VBE S ESR ) 2 f5 . SE1457. AvraSR. AlrgdAB
2.6 *EEETkE SE1457 AvraSR- T AvraSR-IrgAB WHRAE Triton X-100 %5 3 h 7%
IrgAB Rtk Binidsm TR, HERSNN 193%. 32.0%. 31.7% F

Triton X-100 i S ABE SR BN, MR 53.8%. AvraSR-IrgAB FE7LKR FIRRE 1%L AvraSR
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DL7000 DNA Marker; Jki&l. 2: PASE14573EPZIDNANBIAR (BHEXTR); VKiE3: 2RI A BIAR (25 %)
M), VkiE4. 5: DhAvraSR-IrgABZEZERRIE NI DNA M . B: LllrgAB-U-F/lrgAB-D-R°A 5| ¥ Y PCR AL
SE . PKIEM: DL7000 DNA Marker; ¥kif1: LASE14573E K 20 DNA B M (BH VX IR); JkiEi2-4. LDia
vraSR-IrgAB 9 75 #k BE I ZH DNA N Mk . C: SE1457AvraSR-IrgAB %% 7% ¥k RT-PCR % 7& (1l %E SE1457 . A
vraSR . AlrgAB N AvraSR-IrgAB5E 75 #k WhivraSRIE K FllrgABRE IR 1 5% % K-, gyrB R K IEH, KIEM:
DL1200 DNA Marker,

Figure 3  Verification of AvraSR-IrgAB mutant. A: PCR identification of AvraSR-IrgAB mutant using vraSR-U-F/
vraSR-D-R as the primers. Lane M: DL7000 DNA Marker; Lanes 1, 2: SE1457 genomic DNA as template
(Positive control); Lane 3: Distilled water as template (Blank control); Lanes 4, 5: AvraSR-Ilrg4AB mutant genomic
DNA as template. B: PCR identification of AvraSR-IrgAB mutant using lrgAB-U-F/lrgAB-D-R as primers. Lane
M: DL7000 DNA Marker; Lane 1: SE1457 genomic DNA as template (Positive control); Lanes 2—-4: AvraSR-
IrgAB mutant genomic DNA as template. C: Verification of AvraSR-IrgAB mutant using RT-PCR (Transcriptional
levels of vraSR and lrgdB in SE1457, AvraSR, AlrgAB and AvraSR-IrgAB mutant were detected, gyrB was
designated as housekeeping gene, Lane M: DL1200 DNA Marker.
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Figure 4 Growth curves of SE1457 and its isogenic mutants. The overnight cultures were adjusted to ODggo of
1.0, diluted 1:200 and added to 96-well culture plates in triplicate. The plates were incubated at 25 °C (A), 37 °C (B)

and 40 °C (C), respectively. **: P<0.01; ***: P<0.001.
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Table 2 Susceptibility of SE1457 and its isogenic

mutants

Strains MIC (pg/mL)

Van Amp Cm Kan Cip Bacitracin
SE1457 4 1 4 16 025 o4
AvraSR -2 05 4 16 025 2
AlrgdB 2 05 4 16 025 32
AvraSR-IrgAB 1 025 4 16 025 1

Van: JIH&E; Amp: AFEHE; Cm: AFHER; Kan:
KIBEZE; Cip: BN A; Bacitracin: FTEK, SLKIYE
3K
Van: Vancomycin; Amp: Ampicillin, Cm: Chloroamphenicol;
Kan: Kanamycin; Cip: Ciprofloxacin. The experiment was
repeated three times.
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Figure 5

Detection of autolysis rate of SE1457 AvraSR-lrgAB mutant. Overnight cultures were grown to

logarithmic phase and resuspend with 0.2% Triton X-100 buffer solution. The ODg of the bacterial suspension

was measured every 30 min (***: P<0.001).
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Figure 6 The biofilm formation of SE1457AvraSR-lrgAB mutant. A: The formation of biofilm was observed by

the naked eye after crystal violet staining; B: The optical density (ODs7;) was measured to assay biofilm

formation (**: P<0.01).
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