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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-AIrgAB was constructed and then electroporated into SE1457 AvraSR to delete IrgAB from
the genome of AvraSR by homologous recombination. The suspected mutant AvraSR-IrgAB was
verified by PCR, RT-PCR, and sequencing. The growth, drug susceptibility, autolysis, and biofilm
formation of AvraSR-IrgAB were determined. [Results] The S. epidermidis mutant AvraSR-IrgAB
was successfully constructed. Compared with SE1457, A vraSR, and A IrgAB, 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

2% 2 #7 BR 7 (Staphylococcus epidermidis) &
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cereus) 1, GapB if if ##% LrgAB %) 3% ik 5% i
M, S 5404 DNA BRSO A Y1k s AT AL
PUR

Belcheva %W 9T 2 0, 4 B 000 1 24 BK 14
(Staphylococcus aureus) VraR figi% 5 T Ji i it
ME BT XIREE A, HIEHFHRE S ACT(X)
NAGT = TGA(X),TCA, Hrfnft 1-3 M1
MR . Wu SPVREgT R B, fE 2 A A Bk
SE1457 IrgAB LK 7 8l X £ 7E VraR 45 &
B . 4B IrgAB Ji, 3R A ER TR B9 25 P
BEESEIN, AV TR, H AR YR Y i AE
JI0EES (B R &%), L, I LrgAB (3
KT fESZ VraSR By EH5, VraSR g LrgAB i
PR MAEREN A 2 . it
Ak BT TR PCDIMA A4 Ak 2 ik L I
Fi R P Bk ] 9 i 4 3 AR DB i ) 4675 AvraSR
RS IRAR AR, FEIC IR T R R A T
2P I ERTA SEL1457 19 AvraSR-IrgAB iR 24
U2 IR 9T VraSR id i CidA-LrgAB & 4t
VAP 2R R A BR DA A W~ 3R AR FR AL

1R

1.1 w8
111 FEZERF

TSA Figidk | TSB Higidk. MH Bl HE 9%
$E. 20xPBS B . Z5fn%E . Triton X-100, Jb
EKEREARA T BUEWEY, Biowest 24
A ; Phanta Max Super-Fidelity DNA Polymerase ,
RNeasy Mini Kit. HiScript® 11l RT SuperMix iz
F &, FE ot MEE AR MR R A BR A F
2xTaq PCR Master Mix. DNA marker ., FRil 4P
VIl (Xho I, Kpn 1), R/ & . BUIERE
EEE DNA [ &, RARA AR (AL 50) A
B 2 W5 W% H) A BK B i . BP Clonase™ I
Enzyme Mix, FE#R CH/RBHE AR Bk P ek

(Atc), Tl E R (Van), &5 H % K (Amp).
I & &R (Kan), & & £ (Cm). FF & Ak
(Bacitracin), A= T/ TR L) B AT FRA A .
112 EHRAFIEH

B, ¥5 3R (g/L): W REEEHLY) 25.0, A bH
5.0, JE8E AWK 10.0, KoHPO, 1.0, NaCl 25.0,
EETKERF 1L; 121 °CKH 15 min,

0.2% Triton X-100 Z& i % (50 mmol/L Tris-
HCI, pH 7.2) (g/L): Tris 6.1, & T /KEE%
1L, WERFRIATY pH £ 7.2 JF LA 2 mL Triton
X-100, 121 °CK 15 min,

Atc (mg/mL): Fi/KDUMRZE K 2.5, BT
1mL KEEaiK, 022 um JEME S IERR T . &
We E N 2.5 mg/mL, Van, Amp. Kan, Cm #l
Bacitracin £k i 43 i 2 25, 50, 50. 50 F
50 mg/mL.

1.1.3 EHKFARRAL

X % ¥F 1 (Escherichia coli) DH5a 1 [ 4E T
A=) TR () e A BN Wl 5 3 Je 8 7] BR A
SE1457 vraSR iR 2S5 Pk (AvraSR) . altE FilfR%E
AZ PR (A altE), icaC @ Fr % 7“8 ¥k (A icaC).
SE35984., KJA#T1E DCI0B. %42 ik pkKOR1
1.2 IrgAB EFH £, TiiFREIEE PCR
ig

D)3 Bz # 4 BR 1 SE1457 43X 20 DNA Xy
Prraii, RS9 IrgAB-U-attB1-F/IrgAB-U-R
(£ 1)1 IrgAB ELA F i[RI U (US); A5
¥ IrgAB-D-F/IrgAB-D-attB2-R #/" 14 IrgAB JE[H T
Ui [ PR (DS), %5 IEH 5 VIS [N, PCR
MK Z: #iti DNA (100 ng/ul) 2 ul, | 5]
¥ (10 pmol/L) % 2 pL, dNTP Mix (10 mmol/L)
1 uL, 2xPhanta Max Buffer 25 pL, Phanta Max
Super-Fidelity DNA Polymerase 1 uL, —2zg/K*#}
A& % 50 pL. PCR X I 4% : 94 °C 5 min;
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94°C30s, 56°C30s, 72°C 2min, 30 MEH;
72 °C 7 min,

PLUS #1 DS M#ifk, ®& PCR 4" US-
DS K Bt, % mom gk, PCR J i 4
% . attB1-DS. US-attB2 f5#i 4 2 uL, 514
IrgAB-U-attB1-F/IrgAB-D-attB2-R (10 umol/L) %
0.5 puL, dNTP Mix (10 mmol/L) 0.5 uL, 2x
Phanta Max Buffer 10 uL, Phanta Max Super-
Fidelity DNA Polymerase 0.5 uL, —Zz£/K#h 2%
20 pL. PCR JZ B 25 : 95 °C 5 min; 95 °C
30s, 59 °C 30s, 72°C 2 min, 30 1 ¥ ;
72 °C 5 min,

1.3 [ER & A Ffi pKOR1-AlrgAB HJ
ifES

BP Sz i f& &Y. DS-US PCR H Bt (4 &
attB v &5, 15-150 ng) 1 uL, pKOR1 Fiki(Hi A
attP fi 25, 100-150 ng) 1 puL, BP Clonase™ II
Enzyme Mix 2 uL, TE-buffer (pH 8.0) #+ &£ &
10 L. A5G 25 °CHFAE L he JIA 1 pL 8 g
K, 37 °C/K¥# 10 min, £k, Bt 2-5 uL BP
SN % A DHS0 JBSZ AR, vk 30 min,
42 °CH# 90 s J5 VK 5 min, fIIA 1 mL LB 1%
FRW, 37°C. 220 r/min #£ 5 1 h, B 100 pL 3%
M, % BRPETERE

1 REBEEIKESELLST AvraSR-IrgABREHRMES L EFRAS 4
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
IrgAB-U-attB1-F  GGGGACAAGTTTGTACAAAAAAGCAGGCTTCTTCT 2046 064-2 046 081 attB1 978
CAATCAGGCACG
IrgAB-U-R ACTGCTACAACAATAACGCCACGAGATGCGTTTGTT 2047 035-2 047 052 978
cC
IrgAB-D-F TTGGAACAAACGCATCTCGTGGCGTTATTGTTGTAG 2048 137-2 048 154 1072
CA
IrgAB-D-attB2-R ~ GGGGACCACTTTGTACAAGAAAGCTGGGTTATGAA 2049 145-2 049 162 attB2 1072
GCGGATGGAAAA
vraSR-U-F TTCAACACGGTATAGGAG 1486 676-1 486 693 2359
vraSR-D-R TTACTAGGGTCCTTTGCA 1484 335-1 484 352 2 359
IrgAB-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 2610 611-2 610 629 148
RT-gyrB-R TAACAGCAGTCGTATCAA 2610 741-2 610 758 148
RT-vraSR-F GTTAAGGCACCATTGAATAAG 1485 382-1 485 402 133
RT-vraSR-R TAACAGCAGTCGTATCAA 1485 270-1 485 293 133
RT-IrgAB-F TCAACAAGCATTAACGAT 2047 101-2 047 118 194
RT-IrgAB-R GTACGAATAGGAATCCAATA 2 047 275-2 047 294 194

F: IEmSIY; R RIa51¥; FRIZ: attBfisi.
F: Forward primer; R: Reverse primer; Underlines: attB sites.
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K

1.4 REBEEIKE AvraSR RITHERL
AR

TR A BRI AR, 5 BE 9w 8
K (ODggo {2~ 0.5), VK 10 min, FlJm, 7
4°C, 5000 r/min Z.0> 10 min, FE£ EiE®R. i
SR 580 HiAEFEARF AT 0.5 mol/L JFEME
IR R AN, JFAEvK B #FE 15 min,
ZJ5, BIRAE 4°C. 5000 r/min &> 10 min,
FALER, WHER 2R, MUERE 4
HfinA 1 mL A4 0.5 mol/L BEWEAR, 18
RN, fEVK i 10 min 5, 0 3ERiAE S
100 ul, J& T -80 °CIRAFE .
1.5 FE4H R K pKORIL-AlrgAB H &4
b, REHRBITHEIE

40 Fki pKOR1-AlrgAB B AL 2 K7 AT
P DC10B ATt , e ok ofrk H i o 7%
{22 (R 2.5 kV, HLZE 25 pF, HLFH 100 Q)
W H S A 2 4 BRI SE1457 AvraSR iS22

J5(500 pL), Ff7E 37 °C. 220 r/min §53% 1 h, %
&, HU100 pL 4= X A TR AT T TSA SF Al
(5 Cm 10 pg/mL) I+, 30 °CH5FtT% .

Pk B PH P 50 B 5% AP T 5 mL TSB 15 77 &
(% Cm 10 pg/mL) I, 43 °CHiFRid& . LA 1:200
() LU % 42 3] 5 mL BT ) TSB 58 5r, 1E
30 °C . 200 r/min #f ¥ &5 & & & . HH 4k
1:10 000 Wy LU IR B fe . HX 100 pl Fi BEWE 35 2)
%A T TSA M (7% Atc 50 ng/mL) |-, Ff7E
30 °C. 200 r/min ¥R . ETCHLEZR Y TSA
St B, HEESA Cm ) TSA M A4
KA %, %4 4% N AvraSR-IrgAB %E {1l 28
K
1.6 TEEEHIKE AlrgAB-vraSR 3L
HREVEE

FEHLAVraSR-IrgAB ZE(IZE#E DNA, FIHI5|

¥y vraSR-U-F/vraSR-D-R #11 IrgAB-U-F/IrgAB-D-R
AT PCR R, LY A Bk SE1457 1 M Xt .
F] Fl RNeasy Mini Kit $2 8t SE1457 & H[m] Y5t
RASKRAY RNA, ] HiScript® 11l RT SuperMix izt
) G5 5l cDNAL 4 cDNA 1R B AR 47
RT-PCR ¥ 14 . &N 44 : 95 °C 5 min; 95 °C
10s, 48°C 10s, 72°C 1 min, 3t 30 MEF;
72 °C 5 min, 4737 138 2k By R R R PR K i
%0
1.7 FEEEIKEEKEHZNE

W 35 P85 37 I 40 T ) PBS %4 %5 ODggo 1
1.0, JH TSB 5573 1:200 Fi B 5 A 96 £L
i (200 pL/fL, 3&4L), BT ERN
LRGSR I . 430 T 25, 37, 40 °C&MHFTF
200 r/min &% 4557 12 h, EFE 1 h & 1 ot
Ji£(ODgoo), EHRHEE 31K,
1.8 R BIEIKE 28U AN

M 55 1] I PR A5 56 22 A o B 25 (Clinical
and Laboratory Standards Institute, CLSI) 5§ 7 Jit
U230 35 P T A R T 3 M A A ER TR 25 W)
U . SRR SR RGN LA 1:200 (1) L T
TSB gk, 7 37 °C. 220 r/min B533% X8
AR, B & E 05 IR
(1.5x10° CFU/mML), #5454 I8 1:200 11 HL i A
2 mL AN AR BE VR BE P AE R MH B3R
URBEAE 37 °CHEF% 16-24 h, PIIRIRZGRAT T4
ARABNL,  LARERS 5T Sl 4 A= 1 A eI B
9PV R AR BRI Z BT R 25 MIC, 525
WL T8 AN IR S A KXTHR, JEHHER 3K,
1.9 REEEIKEBBEINE

R ERBEREKEN AR RE SR
Brunskill FEP A 19 7 VRS YBE . K
KRS AT LA 1:200 A9 LL 2D T TSB $5 57 5
Hr, 7E 37 °C. 220 r/min %% 37 % ODego 11 2 K
0.6-0.8, FfiJi 6 000xg £5.0» 10 min YT 4 14
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T PBS YE¥k 2 k. ZJ5, H Triton X-100
2% vh W (50 mmol/L Tris-HCI, pH 7.2) 5 & 3114
% ODgoo fH N 1.0, HH 55 B WA 96 fL
K% 3% B A (200 pL/fL, 3 & fL), 7 30 °C .
200 r/min $i& 73557, BERR 30 min fi 1400
THRZI 1 YK ODegoo fB, HFZ2AG Il 6 ho LAFR K4
%] BR A AatlE 28 28 BRAE i B PR X R, SE 06
23K,
110 REBEIKEE W IERKFEE
=Ll

T L2 A TR D 3R A 4 BR T TR R
FEARSME B A I g 1) it e LA 1:200
I LA e T TSB B dkrh, InA 96 FLI% 7R
(200 pLHL, 3 &E L), 7 37 °Corilkist 6. 12,
24, 48 h, HiF4iR)E, % B, M PBSIE
Uk 96 fLEE TR . 4, M EEREE 15 min DLK
2% 4 R YLt 30 min, FKZRIE bk, FEFLAR
R4 0 5 AR 570 nm PR WO EE A
(ODso), 7% Fz %5 BR 4 SE35984 Fil AicaC 7€ 7%
PR3 51 A A 0k BT B P B 1 o) B, 52
HwHE 3K,
111 Geitorth

AR ML E . 25 BUBIESLE . H
S8 DA K A W RO RS 5 1 A 34 fil
GraphPad Prism 8.0 X /F #1748 127 /3 M ab 3 .
REL RN 3WEE LA RNRERZE, H
o PTG BdR RS2 T

2 RGN

2.1 SE1457 IrgAB & US-DS [ iE &
PCR ¥/ 1

DA SE1457 FE K 20 DNA M HL, IrgAB-U-
attB1-F/IrgAB-U-R 4 51 #3715 978 bp PCR J1 Bt
(US); IrgAB-D-F/IrgAB-D-attB2-R 4 5| ¥ 3k 15
1072 bp PCR F B¢(DS) (Kl 1A)., LI Fik PCR 7=

< actamicro@im.ac.cn, 7 010-64807516

Yy MAEH, IrgAB-U-attB1-F/IrgAB-D-attB2-R iy
51947 PCR 4%, 3845 IrgAB L [H I . Tl
[6] J5 B attB1-DS-US-attB2 H B, K /N K
2 050 bp (K1 1B).
2.2 FELHFR pKOR1-AlrgAB BYHE &
KE

FLT R A BR A SE1457 JENALFS, 7
IrgAB HE[A [ 37 AR Ui IX B R S 14,
DIASEE[RE 7 31, 346 1 78 3R B2 ) %45 3K & AvraSR
GEAF KRS b — 20 R IrgAB JE K (] 2A),
¥ attB1-DS-US-attB2 F Bt 5 pKORL i ki it 17
BP [ )i, Bk 2 KIaFF i DHSa Y, $EHL
5 21 ok AT % o A IrgAB-U-attB1-F/
IrgAB-D-attB2-R 5| #)i/ 17 PCR 4744, 45 ML
FR/NH 2 050 bp (125417 (Bl 2B)., HI Kpn | i#47
AR Y E , ALK/ R 12 080 bp BY 45T TR
i, FH Xho | #1 Kpn | 47 XTI SE 2, WAL
2 2K /N3 52k 10 030 bp 1 2 050 bp 1 &4
(¥l 2C). 5% I 1 L 2H i kr pKOR1-AlrgAB
43 5 A K7 ATH DC10B FlAvraSR S8 48 bk it
ik
2.3 REBEIKEAvraSR-IrgAB ATk
kE

fh$E AvraSR-IrgAB SE{LL 28 48 R FE K 41 DNA
VBN AR (SELA57 M A= R AE Ry X HR), (i FH S 49
vraSR-U-F/vraSR-D-R 47 PCR ¥ 1% ., AvraSR-
IrgAB £EL 27 kAT Ul 683 bp 257, 1fif SE1457
HF A R U] 5 B 2 359 bp AU SR, T EH A2
1 676 bp (vraSR F& A Gkt k) (Kl 3A). 514
IrgAB-U-F/IrgAB-D-R # 17 PCR i illl, AvraSR-
IrgAB %E bl 2 & £ 7] Dl 886 bp 54y , i LA
SE1457 DNA J#A5H i) I 2 050 bp 4547, —&H
#1164 bp (IrgAB FER 5%) (K] 3B).

RT-PCR #{l| &% 7~ , SE1457 % A £k n] I
148 133 i1 137 bp 557, #78 SE1457 1 vraSR
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A
bp M 1 2 3 4 5

2000

1 000 1072 bp
978 bp

Ell REBEIKESELLS7 IrgABERE £ TiFREIREEPCRY G, A: IrgABXER [ T ilF[AJEEPCRY”
H4, VKIEM: DL2000 DNA Marker; JkiE1: DIZEIR/K BN (25 FIXTIR); VkiE2, 3: LASE1457 AsidR
P IEIrgABIEINUS B Jkil4. 5: LASE1457 MHiMR, §44IrgABIENIDS Bt B: IrgABFE [ Filf[A]
JEEF - B (attB1-DS-US-attB2) PCRY 14, ykiEM: DL7000 DNA Marker; JKiE1: DhZEMIK MER (23 (%
MR); Jkifi2. 3: LAUSFIDSH#bitl, PCRY™HY I T U#FIEE A,

Figure 1 PCR amplification of the upstream and downstream region flanking IrgAB gene. A: PCR amplification
of the upstream and downstream region flanking IrgAB 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 IrgAB gene; Lanes 4, 5: SE1457 genomic DNA as template to amplify the DS fragments flanking IrgAB
gene. B: PCR amplification of US-DS homology arm fragments (attB1-DS-US-attB2) of the IrgAB 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.

FI IrgAB JE [ #% ik (qyrB NS HE ), 1 25 3R B & Tk B SE1457 AvraSR-
AvraSR Z875 B P I vraSR E[K 3k, AlrgAB  IrgAB ZRESHRZAYIBUR M 18R

AR U, IrgAB JE[K 3K, AvraSR-IrgAB %
Askkrf vraSR il IrgAB 21K 35 (18 3C).
24 3R K # % Bk B SE1457 AvraSR-
IrgAB SEZEHRAE KRS

1t 37 CCH 5 5 25 F . W% vraSR &¢
IrgAB Xif ¢ J¢ i 25 BR 14 SE1457 A= K TCiem, T
AvraSR-IrgAB %€ 7% fk % SE1457. AvraSR Al
AlrgAB H: K Iydite . SE1457 . AvraSR il AlrgAB
B 7724 6 h ARk AXTHEIU (ODeoo fH4 1.0), 1
AvraSR-IrgAB 75 bk M| 5 22 8 h,  AvraSR-IrgAB
AR IR 2 LR AR (25 °C)FlE; I (40 °C)
AR (A 4).

2B A AT KA 1 2 Py U 2 RS s B
TR (R 2). AR R, @R vraSR 5% IrgAB
Joi, R BAIATEREDN T R 2R SN R AR Uk
PERER T2 1-2 4%, XAFIRIR 0 SR 3 A Tt
T 325 2 4%, SRifi, WEER. RIFEHRLKL
N B A U E TR A W 281k . AvraSR-
IrgAB %€ 78 ¥k 8 T- SE1457. AvraSR #1 AlrgAB,
X ER . AN E &R DT AR U R
3455 (P<0.01). 5 AvraSR 1 AlrgAB ZRAERRAH L,
AvraSR-IrgAB X 1 i 8 3 S B 2 MU
e 245, MXEER . FIERERAAHDER
YUK A 1 2578 A AvraSR-IrgAB 745
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pKORI1-AlrgdB

attB1-DS-US-attB2

15 000

10 000
5000
2000

1 000

attB 1-DS-US-attB2

pKOR1-AvraSR

SE1457 genome

Knockout
M 1 2 3
12 080 bp
10 030 bp
<2 050 bp

E2 EHFRNPKORI-AIGABRIMEREE . A: RLHHIKESELI4TREF L . US: Liif[RE; DS:
TR . B: HEZ TR pKORL-AIrgABIHPCRYE . YkiEM: DL7000 DNA Marker; JKiA1: 25 (XTI
PKE2: DA 4L TR DNA MR PCRYE E . C: B 415K pKOR1-AlrgABJilf V) % 5 . Pk3iEM: DL15000
DNA Marker; ¥kif1: 25 (%R JKiE2: pKOR1-AlrgAB & £ Jii ki £ Xho I/Kpn | AL V] % 5 3 Tk iH 3.

PKOR1-AlrgABHE 41 Jitki £ Kpn 1L 48 E

Figure 2 Construction and verification of recombinant plasmid pKOR1- AlrgAB. 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- AlrgAB using restriction enzyme digestion. Lane M:
DL15000 DNA Marker; Lane 1: Blank control; Lane 2: The recombinant plasmid pKOR1-AlrgAB was digested
with Xho I and Kpn I; Lane 3: The recombinant plasmid pKOR1-AlrgAB was digested with Kpn 1.
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DL7000 DNA Marker; yki1. 2: PASE14573 [N ZHDNAMAR (FHIEXT E) s JKiE3: Z&I3M K ABIR (25 1%t
MR); yki&4. 5. LIAvraSR-IrgABZE 7R R FE K41 DNA AAAL . B: LLIrgAB-U-F/IrgAB-D-R N 5| ¥ IPCR %
7. VKiEM: DL7000 DNA Marker; Jkif1: LLSE1457 5 [K ZH DNA J# # (FH % 1R); vk 2-4: LAA
vraSR-IrgAB %€ 75 % %L X 2H DNA M #5Hz . C: SE1457AvraSR-lrgAB %< 7% bk RT-PCR % 2 (I %% SE1457 . A
vraSR, AlrgAB J AvraSR-IrgAB & 7% ik HrvraSRIE [K Al IrgABJE K (1 54 S K -, gyrB R F LN, FKIEM:
DL1200 DNA Marker,

Figure 3 \erification 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-IrgAB mutant genomic
DNA as template. B: PCR identification of AvraSR-IrgAB mutant using IrgAB-U-F/IrgAB-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 IrgAB 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 (ug/mL)

Van Amp Cm Kan Cip Bacitracin
SE1457 4 1 4 16 0.25 64
AvraSR 1-2 05 4 16 025 2
AlrgAB 2 05 4 16 025 32
AvraSR-IrgAB 1 025 4 16 025 1

Van: JIil &R Amp: ZNEER: Cm: WER; Kan:
RIpEEZE; Cip: FNVYE; Bacitracin: Tk, Sty
/53‘75_(0
Van: Vancomycin; Amp: Ampicillin; Cm: Chloroamphenicol;
Kan: Kanamycin; Cip: Ciprofloxacin. The experiment was
repeated three times.
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P EE ), SR B A4 BRI SE1457 A KR 2%,
FE T (40 °C)FMERHR (25 °C) 4 FAEKIRETE

B, ATRREEA 2 5 (1) 5ARMBEAECHE
RIS AT 55 (2) 5 40 M REAR A HT T FR AT G
Wu ZERF5E & B, REBR vraSR Ji % Bz 4 BR i
SE1457 1 Z2 A AR AH 5C Jk P 4 s /K71 98 (n
gntPKR, gIpFKD. sucCD. manA %) ( £ $§
IrgAB I &), 4 g BE FL 2 11 AH OC 5 A (cidA) I
PP [FRE, B IrgAB JT 2R AR 56 L A
(n gntK . pyc. pflA. serp1025. sdhB 25)4% 55K
SR, 24 vraSR-IrgAB 9 £ 45 20 1 6] I i 15
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i 20 K T P AR AR S i AR, U L At
A B, PR AR I . P R EE s (e
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SR B 2 s /K-, 2 T A 40 i B 45 Ay 1
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5 4 B 00 7 7 K TR ) R A AL A BT 25 R
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1) 5 5 DA OS2 W R, T 2 38 ek RS 2
RIETR A IR T, [a)HE 52 ) 4 e R A B
PR, 3K — A 2 — 205 e 4 TR R 245 ) 178 B
S K HL S S PR 30 R AT ™Y
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X-1002% AR A 2 o E30 minfil LYK B (ODego) (***: P<0.001),

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 ODgqo of the bacterial suspension

was measured every 30 min (***; P<0.001).
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Figure 6 The biofilm formation of SE1457AvraSR-IrgAB mutant. A: The formation of biofilm was observed by
the naked eye after crystal violet staining; B: The optical density (ODs7;0) was measured to assay biofilm

formation (**: P<0.01).
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