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M E IR HRAEADEERERAFHRANEZEZR A S X, WS A % (two-component
regulatory system, TCS) VraSR #= SrrAB 5 40 @ 694 K . A WA IEF mF S AW F RA B XK.
BRIk R H E KA SE1457 vraSR & aa e B B &, A MBIRT R EEIK, Mk srAB & A& Kt
AR R K, AMRIEH R EALEIK, E TCS-VraSR #= SrrAB 38 it jca 42 fE A X H
B RA A MWL R, ica BT RZEAKF HRALMWIEF x oy E 2T T, & icaADBC
X 4 ANFFAX AL 4E (open reading frame, ORF)#= 1 AN4% %k 77 w48 R 49 icaR 4L 4%, IcaR &£ icaADBC
g9 4F. [ B8] K% TCS-VraSR #= SrrAB #rF) 4% & & #] 2) 3R A K A A MAIER s P 69 1F
B, AGEEEFHRGI RGBTSR EER LA, [5%] M#ZE pKORI-AvraSR T8/ 45, 4
XAFHE DCI10B 4% & 48N ASITAB, i [ /R T4 £ ASITAB R R AR 69 sk Lt — 7 3% vraSR
A, L4 AvraSR-srTAB R 4k %2 PCR. RT-PCR #2533, #) AvraSR-siTAB R T Ak a9 4 K.
AR RA U aR M, [4R] RAMBERAFT KT AvraSR-siTAB R L. HEREZHE
IR SE1457 B A AR . AvraSR A= ASITAB K TR AHL, AvraSR-siTAB R B A K & HRE, $hih#k
RoMIgiR, JUF A AWM, RT-gPCR R 7, AvraSRA= AsrtAB R Ak F icaA # KP4
SE1457 TR % 13%—17%, icaR 4 F/K-F LiA%) 5-9 1%, @ AvraSR-sSiTAB R E#R F icaA 4% FK-F
3% SE1457 T4 6%, icaR 4 F/K-F LA 14 1%, [4#£ ] VraSR-SrrAB 7T 4438 i ica &2 1 F
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Construction and biological phenotype characterization of
vraSR-srrAB deletion mutant of Staphylococcus epidermidis

CHEN Xiaoting', QIAN Lian', CHEN Weiguo', SUN Shizheng', BAI Zongkai',
ZHAO Chunjing', WU Youcong "

1 Integrated Laboratory of Pathogenic Biology, School of Basic Medical Sciences, Dali University, Dali 671000,
Yunnan, China

2 Department of Medical Microbiology and Immunology, School of Basic Medical Sciences, Dali University,
Dali 671000, Yunnan, China

Abstract: [Background] Biofilm formation is the major pathogenic factor of Staphylococcus
epidermidis. The two-component regulatory system (TCS) composed of VraSR and SrrAB is
involved in the growth, biofilm formation and the other biological phenotypes of bacteria. The
deletion of vraSR leads to thinner cell wall and decreased biofilm formation, and the deletion of
srrAB results in lagged growth before the stationary phase and decreased biofilm formation of
S epidermidis 1457 (SE1457). Both VraSR and SrrAB modulate biofilm formation in an
ica-dependent manner. The ica operon is a key regulatory element of biofilm formation in
S epidermidis, which is composed of four genes (icaADBC) and a transcriptional repressor
(icaR). [Objective] To explore the synergistic regulation of TCS-VraSR and SrrAB on the
growth and biofilm formation of S. epidermidis, so as to lay a foundation for the prevention and
control of persistent infection caused by S. epidermidis. [Methods] The recombinant plasmid
pKOR1-AvraSR was constructed, modified by E. coli DC10B, and transformed into ASrrAB.
The vraSR gene was deleted from the genome of AsrrAB by homologous recombination. The
suspected AvraSR-srrAB was verified by PCR, RT-PCR, and sequencing. The growth, biofilm
formation, and drug susceptibility of AvraSR-srrAB were examined. [Results] AvraSR-srrAB
was successfully constructed. Compared with SE1457, AvraSR, and ASITAB, AvraSR-srrAB
exhibited retarded growth, increased drug susceptibility, and decreased biofilm formation. The
RT-qPCR showed that the deletion of vraSR or srrAB down-regulated the transcriptional level
of icaA by 13%—17% and up-regulated that of icaR by 5-9 folds compared with that in SE1457.
The deletion of both vraSR and srrAB down-regulated the transcriptional level of icaA by
6% and up-regulated that of icaR by 14 folds compared with that in SE1457. [Conclusion]
VraSR and SrrAB may cooperatively regulate the biofilm formation of S epidermidis through
the ica pathway, and the mechanism of VraSR and SrrAB in modulating the responses to stress
remains to be studied.

Keywords: VraSR; SrrAB; two-component regulatory system; biofilm; Saphylococcus epidermidis
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2% ¢ #1753k i (Saphylococcus epidermidis)
LS BORE, HELEEN AR R
N TR | o0 IR s | B OGS 58 FRTHE 1
YRR BT RO . VB AT B, Al A
LA TR BLRREE B A0 B AR P T BT AR R B4R ArE
E SRR LIk 2Ny & v AT A P Y T 27k d e | R E S e
PR B R O RGA ST A0 TR A ) R
Pery i, ME—AlAT I E R AR A, H
S BB R BR Y 48 B A7 HE RIDRG ol s F 160

WS 555 T 2 St (two-component regulatory
system, TCS)ii 2 MMM, BEE A
(sensor) g FREE H R T R iy A2 Ak, Jf
A I CIEWIDSE E3UHEN IE AN 0 A AL
54 [ (regulator), HEMIHFEIEIER 5, 25
T Z R A2 hae, AERACHES . A Prpip
TERG. 29t . B M ARETY,
K 245 4 5 WAL 43 R 4t (vancomycin resistance-
associated sensor and regulator, VraSR)/E N (Y15
SEMBPEERSIH AT ER . BRREF),
F R A BRPS VraSR = B o Qi a] $ i 5 24
YU, FREIT ica IRBIIEE AW AIE
B, R vraSR JiE e B ) 7 B TR 2 i BE A T
YU R T T 32 PERRAIG AR P B il i
WL 40%—60%"1% . AR B I AH G XU 5
Z 4t (staphylococcal respiratory response, SrrAB)
RERV IR i Ak AR b, AR MT, &R
F 45 Z BK TR SrrAB 3238 1 qoxBACD P 4 1
AR, RASM T nrdDG il pflBA 4%
TR AR . eAh, R A BRA SrrAB L ica
M 7 SRR AR BT . AR T
SrrAB i it [ icaA BEoRk, R kR B KR
AP RTE B DR T il B icaR (1)
sk, WA T icaA MEE SR, EUEYIREE
T B BT A SR N AR kb, @Bk srrAB
HE IR R I 2 80%! Y,

FIRPIA TCS 345 3% F ) 7 BR A Y B 224
W2 R AL (AN A AR PR B B 245 1) U E)
A, HIA d ica s AR R 3 R 4 20 3R TR A2 )
W U, SR VraSR 5 SrrAB i [a] i 5
2% R 1) 7% BR A AR K B A 0 R 8 1 B
AT . ASCTERT AR T 56 At 1, @ i [R5 &
HEARM— L EAvraSR-srrAB RAEKR, DIR
& TCS-VraSR 5 SrrAB 7£3 B2 4 BR 18 A= < %
AW BETE B AR EAE R A R A 2 R
BRI A 400 I 2 L A S 2 1160

1 MR5r%

1.1 #R
1.1.1 EHRERK

K W35 % T (Escherichia coli) DH50 Il [ 2E
TAY TREEE)RMARAA,; Rk
pET28a(+)lJ H Novagen 2\ Hl 5 3% &7 1 45 BR & b
MR ATCC 35984 (BF+). ATCC 12228 (BF-)#H
SE1457 BFAE bR A SZIG 28 PR 175 vraSR HE KRR
P(AvraSR) . icaC 2 rirtk(AicaC). atlE S
MR (AR )R srTAB IR Ak IA bk (AsrrAB) !
TE SE1457 PR FEAE 38 1 [R] 5 5 41 0 7 i
3, AT ERA; S OAHaKRA
RN4220. KT DC10B FlZE42 ik pKOR1
FH A S 55 % IR AE -

1.1.2 EFRE. TERATMNSE

MR R K E BERE NG R
(tryptone soya broth, TSB)., MH Ifig &% % &
(mueller-Hinton, MH), B-Fidk B, 455H 453
W B b5t Solarbio 24w ; B, H5 57 2275 SCHR[17]
Be i o Bk NG & IR BEEEE DNA [l
i F| & . 2xTaq PCR Master Mix, DNA Marker,
Jt &t Tiangen 494 w); BRGIPENDIEE(Xho 1,
EcoR 1. BamH I). T4 DNA #%4%M§, Thermo
Scientific A v); ARNEHR . FIER. A%
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WAV E T ER, ATAY TR
J&e 0 A B2 W) 5 3% i 4 BK A B (lysostaphin) ,
Sigma 2\ w) ; RNA /N il 4 1157 & (RNeasy-mini
Kit), Qiagen /N3 BP Clonase ™M 11 Enzyme Mix,
Invitrogen /A F] ; HiScript RT SuperMix for gPCR
(+gDNAwiper), ChamQ Universal SYBR qPCR
Master Mix , 415 DNA $& 07 & . & Ok 5,
R 5L Vazyme YA T 51906 8 % DNA T
H 2R T A ) TR (9t ) IR0 AT R 2 ) 58 A
StepOne Real-Time PCR System F1 PCR 1%,
Applied Biosystems 23 vl 5 [HIRIE IR . HIRE
K, blg—ERARAR; BEEBwes. &
B VR E.OHL . /NS 081, Eppendorf 22
s BRARMHBEIC KA, JEEtTTS— AR
HASIAL ., i e fLiL, Bio-Rad 22w ;5 MEhR
%, Beckman A ],
1.2 7
1.2.1 wraSR £E E. TiiFEIEERERME
R E3RER

W 2% B2 i ER T SE1457 RE[K 4] DNA 15 W
FiH, LA SR-U-EcoR I-F/SR-U-Xho I-R A 5|#)
XT38 vraSR A i [A] U5 (up stream, US),
LA SR-D-BamH I-F/SR-D-EcoR I-R H 5|4
B ovraSR LR R UE [A] U5 (down  stream, DS)
(& 1), VW, PCR B %5 : 94 °C S min;
94 °C 30's, 52 °C 2 min, 72 °C 2 min, 30 M§¥F;
72 °C 5 min, PCR XMW AFR(25 uL): ik DNA
(500 ng/uL) 1 pL, b TUHE5I#(10 pmol/L)5
0.5 pL, 2xTaq PCR Master Mix 12.5 uL, #4li/K
10.5 uL. 4 4ifki% pET28a Fl DS 435 X i )
(BamH I/EcoR I)Jm 4%, U AL I 3145 B
ORESETIE S E , 5 US glifk i Bear it
fii 7] (EcoR I/Xho 1), 7E T4 % FEREAOME T 21T
PRIV, #4 % pET28a-DS-US 4 Jfiki, PCR
RS AR ZR (50 uL): pET28a-DS-US 1 puL, 5¥5%f

SR-D-attB1-F/SR-U-attB2-R (10 pmol/L)#% 0.5 uL,
5xPrimer STAR Buffer (mg”* plus) 10 pL, dNTP
Mixture 4 pL, #84E/K 34 uL, PCR J2 v 544
98 °C 5 min; 98 °C 10's, 55 °C 15 s, 72 °C 2 min,
30 MEFR; 72 °C 7 min, § A PCR A Bt
(attB1-DS-US-attB2) 5 itk pKOR1 #47 BP [
(BP Clonase) 43545 pKOR1-AvraSR g4 fiki!'7,
1.2.2 REBEHIKE 1457ASTAB KL
SLmAaE &

B 500 pL 37 °C., 220 r/min, TSB 5 F# 3L 5%
FLREE 1% (B EO M ER BT
50 mL 4L, 37 °C. 220 r/min fRHEFHRE
ODso0 240 0.5; ¥ B VKA 10 min, 4 °C .4 000xg
20 10 min 3 FIE ; INAFA ) 50 mL 0.5 mol/L
FERHA TR B TR AN, 4 °CUKIA 15 min, 4 000xg
B0 10 min 3 B3 SHAEPES 1R A 800 uL
T¥R 19 0.5 mol/L FEMEVA AT AL, 7Kif 10 min,
RS 432100 uL/4), —80 °CAR-1f-»

1.2.3 ELAFRK pKORI-AvraSR &1, BE4E
& R S35 kK B 07 1

B TR pKOR1-AvraSR HUs b A K
FFIE DC10B J& , $2HUs b s (& 2.5 kV,
HLZE 25 uF, HBH 100 Q)%E A% R # 45 Bk A
ASITAB 275Kk, T B, RiFRILE TR, 30 °C,
220 r/min 3557 1 h J5HAR(7% 10 pg/mL 5475 % TSA),
30 °CH 77 48 ho BHM: TS IR 5 1:10 000 F57 B,
TR 50 ng/mL /K PUFRE TSA)JG 30 °CHE 5%,
TET AR TSA Pl EARA K, Tt TSA F
Me FAERK B TS AvraSR-srrAB SE{DL 545 bk
1.2.4 AvraSR-srTAB RETHIVEE

K40 DNA 4 B 0 & il 42 BE 1
AvraSR-srrAB RAFFRIEN ZH DNA, LA vraSR-U-F/
vraSR-D-R A5 ¥ x k4T PCR ¥4, SE1457 %
PRI ZH 1 g %of B 3% FH RNeasy-mini Kit $ifi$% SE1457
Fe HLRIEPE 22 A /R I RNA FF38i 5% 54 cDNA,
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Fz1 MATERERPBR vraSR-srrAB ST #RHZ FIGIERY 5147

Table 1

Primers used in the construction and validation of vraSR-srrAB knockout mutant

Primer Sequence (5'—3")

Location Restriction  Product

enzyme size (bp)

Construction of vraSR-srr AB knockout mutant

SR-D-BamH I-F  CGCGGATCCTATTAGCACTTTTCCCAATG

1483 7781483 797 BamH I 1019

SR-D-EcoR I-R  CCGGAATTCTAATTCAATAAATTATTAAAGGCG 1484 726—1 484749 EcoR I 1019
SR-U-EcoR I-FF CCGGAATTCTAGTGATTCATCTGTAAATC 1486 394—-1 486413 EcoR I 1019
SR-U-XhoI-R ~ CCGCTCGAGTAGATTTAGTAAACA ATCAA 1 4872941487313 Xhol 1019
SR-D-attB1-F GGGGACAAGTTTGTACAAAAAAGCAGGCTTATTAG 1483 778—1 483 797 attB1 2038
CACTTTTCCCAATG
SR-U-attB2-R ~ GGGGACCACTTTGTACAAGAAAGCTGGGTTAGATT 1487294-1 487313 attB2 2038
TAGTAAACAATCAA
vraSR-U-F TGGTTCCGAAGCCTATTT 1 487 560—1 487 577 3833
vraSR-D-R CAGGTTTAGCAGCACAGA 1 483 745—1 483 762 3833
Identification of vraSR-srrAB knockout mutant by RT-PCR
qper-SitA-F TGTTAGATTCACTTGTTG 1101 960-1 101 977 197
qper-sSrTA-R GAGCAGATGATTATATTGT 1102 138-1 102 156 197
qper-srrB-F GAAGGTGTTGAATAGGTT 1100 407-1 100 424 172
qper-srrB-R TCCATAGTAGACGGTATAG 1100 506—1 100 520 172
gper-vraSR-F GTTAAGGCACCATTGAATAAG 1 485 382—1 485 402 133
gper-vraSR-R CTCACCTACTACTTCTATATCTTC 1 485270—1 485 293 133
gyrB-F TAACAGCAGTCGTATCAA 2610741-2 610 758 148
gyrB-R CCTACAGATGGATTCTCAT 2610611-2 610629 148
Identification of transcription level of icaVicaR gene in AvraSR-srrAB mutant by RT-qPCR
icaA-F GTATCAAGCGAAGTCAATC 2334779-2334797 130
icaA-R ACAGCAATATCCTCAGTAAT 2 334 8892334 908 130
icaR-F CCTTACATGATGAATTGATA 2333 681-2333 700 178
icaR-R AGTGAATATACTTGGTCTT 2333 5232333 541 178

F ZRIE 5191, R ZORRIE51Y), T RILR R EEVIA A attB 7 ki

F indicates forward primer, R indicates reverse primer, and the underlined italics in the table indicate restriction sites and attB

sites.

DA cDNA Wi, gper-srrA-F/R | gper-srB-F/R |
gper-vraSR-F/R ., qper-gyrB-F/R R 5| P X%f 17
RT-PCR (R 1), JWi4fF: 95 °C 5 min; 95 °C
10s, 48°C 10s, 72 °C 1 min, 25 MfF#; 72 °C
5 min, LV A F (25 pL): 44 cDNA (800 ng/uL)
1uL, b, Ti#5149(10 pmol/L)4% 1 uL, 2xTaq
PCR Master Mix 12.5 uL, #4li/K 9.5 uL,
1.2.5 REBEDIKEEKZEN

P I B ) 4 BR A TR PR 4R T TSB 85
FRIE, 37°C, 220 r/min £ 35530, F PBS ikt

% ODgoo M 1.0, 1:200 #FIF TSB K573, Al
JE (25, 37, 40 OV FHR% (200 r/min)ki 7%,
1 h BFEANT 96 FLI5 MR (200 pL/AL, 3 & 1L)
HRHI I G (ODeoo)»  FLZEF-H (12 h).
1.2.6 TEEBKEEMEERELKREESRN
SR PR ST A e v A ) R 7 A 2 BR A
A Wk TR i RE T, B SE35984 | AicaC ., SE1457
AvraSR.AsrTAB il AvraSR-srrAB 45 & #f 55 #7212
W5 H TSB B85 (F% 0.5%%5 4 ) 1:200 Fi Bt
JE T 96 FLEEFEMR (200 pL/AL, 3 E4L), 37 °C
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FEWFE 6. 12, 24, 48 h, 37 [iEE A PBS
e, WEERE 15 min, 2%%5 S48 gufa,, ik
Y, BT A ' FE (B (ODs70)
1.2.7 REBEBIKEAERME

R 4 3 1 1 R 152 55 2 bk M B 23 (Clinical
and Laboratory Standards Institute, CLSI)$5 5 ,
W 52 & Bz 4 % BK 4 7 7l % &R (vancomycin,
Van), %~ % 2 (ampicillin, Amp), RHE R
(kanamycin, Kan) . % % % (chloroamphenicol,
Cm). RN A (ciprofloxacin, Cip)F) 24 ik
PEo BERRIUOE J5 HeRh T TSB Bigedt, x4k
KR (ODgoo 294 0.6-0.8)JE % 0.5 A L]
(1.5x10° CFU/mL), VA 1:200 #FF 2 mL & A
259 (32 pg/mL)) MH }i3E5E, 35 °CHigt
16-20 h WAL, B s OO BR A AE KO0 IR
1.2.8 RT-qPCR #MFREEEEKE icah/icaR
EHEFERKF

F4°C, 4000xg &> 10 min WX EA K
W6 hFEK, IRGEF@E °O)JFHiiE RNA, &
DNase I 4B 533554 5% (HiScript 111 RT SuperMix)
J3 ¢cDNA., ffi [l SYBR green 9¢ GG HEFT E
PCR, RT-qPCR JJii 2544 : 95 °C 30 s; 95 °C
10s, 60°C30s, 40 PMEXH; 95°C 155, 60 °C
60 s, 95°C 15 s, AR (20 uL): fitl cDNA
(800 ng/uL) 1 uL, I, FHESI4(10 pmol/L)%
0.4 pL, ChamQ Universal SYBR qPCR Master
Mix 10 pL, JoR/K 8.2 uL. Vi ih 4 sp— kg
BB P 5Pk . DL gyrB (DNA f# e B
WRARDIERAE NS, PL 27 AR Rk
w, BHE 3R, BIYFHIE 11

2 EREG5M

2.1 EARK pKORI1-AvraSR Y&
DL B2 Wi BRI SE1457 LR 4k FLmt , 75
vraSR L . R4 1 kb BB, W

EVE TS, 7E AsrrAB RAFRR SRR E—2
R vraSR KK (K] 1A), PCR 36 35 Bz w48 Bk
P SE1457 vraSR 2 [H Y L3 (up stream, US)FI T
Ui [R5 (down stream, DS), K/NA4 1019 bp,
US fil DS J Bt 5l vibE % pET28a J5 3k 15 41
Jiiki pET28a-DS-US, F:Lk SR-D-attB1-F/SR-U-
attB2-R Jy5 [P7%} PCR ¥ 3#43k15 attB1-US-DS-attB2
A Bt 038 bp). 7 BP WM MA/EMT
attB1-US-DS-attB2 Ji Bt 5 pKOR1 # & k15
pKORI1-AvraSR EAfikr, FF4 PCR FIf) %
E(E 1B, 10).
2.2 REEEHKE AvraSR-srrAB R HRHY
£E

A3 B 2 BRI AsrrAB Bz AvraSR-srrAB
RASKRILIN 4 DNA R, 75 vraSR 5t K i fill
¥t 519 (vraSR-U-FAraSR-D-R)i#417 PCR 44,
A3 WK/ 3 833 bp Fl1 2 156 bp B, Wi#
AHZE 1 677 bp CHEERAY vraSR JL R ) (8] 2A).
I FIER 2 156 bp PCR F BEHPJC vraSR LA 7
G, FRgE R FWITE AsrrAB 2 AR MR IEA [ AR
vraSR LA, WIS AvraSR-srrAB A8 Kk .

FEH SE1457 . AvraSR. AT AB F1 AvraSR-srAB
) RNA FF0i%% 5% 4 ¢cDNA 47 RT-PCR %5E
GIFEFI W 1), DL gyrB FEE NS, 45
FEHH 3 Rz A R 1A SE1457 A 1E H % 5% vraSR Al
srTAB JE A, AvraSR RAFER A vraSR R LE% 5%
ASITAB 75k srrA A srrB R DL %, M
AvraSR-srTAB 7 fRH srrA. srrB Al vraSR 1
KU 5% (18 2B),
2.3 wraSR-sITAB RiMRMEIREREEEIKE
A

TE 25 °CE:3R 514 F, SE1457 451 ODggo
7 0.15 5% 8 h, AvraSR 5 AsrrAB A= K 3] ODgqo
A 0.13 BT ZERL 8 h, 1M AvraSR-srrAB A= 3|
ODgoo 4 0.15 BF5E%E 11 h (& 3A). 7E 37 °C
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TSTAT™ A on

Knockout

srrB srrA rluB

serp1421 e
s e, -_ SE1457 genome

bl

7000 12 068
5500 15 000
a0 10 030
3500 5000
2 3000
000 " 2038

2000

1 000
1 000

750
500

500

1 FZHFRHK pKOR1-AvraSR MEFMEE  A: REHHPKE SE1457 JLHA, §ik A51Y00 & ; DS:
TR, US: LUEFJEE. B: pKORI-AvraSR 4 ik PCR %%, 2l LL ikl pKORI-AvraSR
(VkiB 1)F1 pKOR1 (kif 2, BHM:XTRE) DNA Bk, DL SR-D-attB1-F/SR-U-attB2-R A 5|#%f 17 PCR
P14, M: DL7000 DNA Marker. C: pKOR1-AvraSR @41 i ki i) %52 , M: DL15000 DNA Marker; 1:
pKOR1-AvraSR 20 Jgobr R I BRI VI ) ; 2. pKORI1-AvraSR B4 Tk 2 Xho 1 filit)); 3: pKORI-
AvraSR B4 k4 Xho UKpn T XLY)

Figure 1  Construction and identification of recombinant plasmid pKORI-AvraSR. A: Saphylococcus
epidermidis 1457 genome, arrows represent primer positions; DS: Down stream; US: Up stream. B:
Identification of pKORI-AvraSR recombinant plasmid by PCR using the primer pairs
SR-D-attB1-F/SR-U-attB2-R; M: DL7000 DNA Marker; 1, 2: pKOR1-AvraSR and pKOR1 (negative control)
plasmid DNA as templates, respectively. C: Identification of recombinant plasmid pKOR1-AvraSR using
restriction enzyme digestion; M: DL15000 DNA Marker; 1: pKOR1-AvraSR recombinant plasmid (no
restriction enzyme); 2: The recombinant plasmid pKORI-AvraSR was digested with Xho I, 3: The
recombinant plasmid pKOR1-AvraSR was digested with Xho I and Kpn 1.
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A bp
7 000
5500
3 500
2000
1 000
500
B gvrB (148 bp) srrd (197 bp) srrB (172 bp) vraSR (133 bp)
A O 4 A T Wooa G0 v
N :\K.. é\ .;-*L N n & & ~ ﬂ\\‘ & Q\‘ N \,\\ & ‘:;{Q‘
& vYM T T v vImM & v Mo v v bp

2 REBERE AwraSR-STABREMRIILE A KT 4ERE SE1457 AvraSR-srrAB R 25 #k PCR
Y55E, M: DL7000 DNA Marker, 1: ZEW/K MBI (2 FIXTRR); 2: SE1457 AsrrAB R7ZE R [F 240 DNA
AR (FHPEXTRE) s 3—5: £E{L AvraSR-srrAB ZRAF KR IL [N 24 DNA At B: SE1457 AvraSR-srrAB %
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Figure 2 Verification of AvraSR-srrAB mutant. A: PCR identification of AvraSR-srrAB mutant; M: DL7000
DNA Marker; Lane 1 using distilled water as template (blank control); Lane 2 using AsrrAB mutant genomic
DNA as template (positive control); Lanes 3—5 using genomic DNA of the suspected AvraSR-srrAB mutant
strains as template. B: Identification of AvraSR-srrAB mutant by RT-PCR, transcriptional levels of SITA, srrB
and vraSR were detected, gyrB was designated as house-keeping gene. M: DL2000 DNA Marker.

FAMF T, SE1457 4K 5 ODgoo A 0.65 B 75 %
5h,AvraSR 5 AsrrAB 4= K 31| ODgoo M 0.7 T 22
K27 5.5h, 1M AvraSR-srrAB 2E: K %] ODgoo 4 0.7
N5 9 h (K] 3B) . 7E 40 °CH; 35 5144 ,SE1457
5 AvraSR R 520 7 h i ASE S8, AsirAB 75
¥ 8 h, 1M AvraSR-srrAB %5152 12 h J5 ik AF-

HH(E 30),

2.4 wraSR-sITAB R fRIEERE EEHIKE

PSR
SR A8 R DN o 2 4 7 K TR 1 245 )

BRI (£ 2) . 5 SE1457 M EL , AvraSRu{ AsrrAB

RN T HER . AN T 5= NEURES 5

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3570 A E Microbiol. China
A 04 #x2 REEEIKESE1457 R EHREIRMRET KA
5 -~ SE1457 AN BRR I 53 4
g 03 W 2vmj§ Table 2 Susceptibility of SE1457 and its isogenic
P Bl mutants
5 ¥ AvraSR-srrAB -
g 02} Strains MIC (ug/mL)
::; Van Amp Kan Cm Cip
=]
% 01k SE1457 4 0.40 1.60 8 025
© AvraSR 0.50-1.00 0.10-0.20 1.60 8  0.25
0.0 3 ; i AsTAB 2 0.20 1.60 4 0.25-0.50
o 2 4 6 8 102 AVraSRSITAB 2 0.05 160 4 025
Time (h)
B - Van: AHEE; Amp: AKX HHE; Kan: FIEE;
’ _e- SE1457 Cm: @& %E; Cip: MAVAE
= & AvraSR Van: Vancomycin; Amp: Ampicillin; Kan: Kanamycin; Cm:
o 157 =le=shard Chloroamphenicol; Cip: Ciprofloxacin.
s L
= - AwraSR-srrAB
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g N s N
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Figure 3 Growth curve of SE1457 and its isogenic
mutants. A: 25 °C. B: 37 °C. C: 40 °C.
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Figure 4 Effect of vraSR-sirAB deletion on the

biofilm formation of Saphylococcus epidermidis. A:

After washing with PBS, the results of crystal violet
staining were observed. B: Optical density (ODs7).
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Figure 5 Transcription levels of icaAl/icaR gene in
AvraSR-srrAB mutant. The transcription levels of
icaA and icaR were detected by RT-qPCR using
gyrB as the internal reference, relative quantification
(27AAC‘) was used to detect the differences in
transcription levels of target genes, data represented

the  meantstandard deviation from  three
independent experiments.
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