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Construction of icaA/D gene knock-out in methicillin resistant
Staphylococcus aureus isolated from milk for analyzing its
biofilm-forming ability and drug resistance
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Abstract: [Background] Methicillin resistant Staphylococcus aureus (MRSA) is a multidrug-resistant
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zoonotic pathogen that often causes many diseases such as cow mastitis. Bacterial biofilm-formation is one
of the important drug-resistant mechanisms of MRSA. It has been found that the polysaccharide
intercellular adhesion (PIA) regulated by ica operon, which mediates the biofilm-formation by promoting
the adhesion and aggregation of MRSA, and the co-expression of the icaA and icaD genes can
significantly increase the activity of N-acetylglucan transferase in S. aureus. However, it is unclear that the
effect of the icaA/D protein on the biofilm-formation and drug-resistance of MRSA. [Objective] To study
the relationship among icaA/D gene, biofilm-formation and drug-resistance of MRSA and provide a
scientific basis for finding new drug targets. [Methods] MRSA M5 isolated from mastitis milk, which
exhibited a multidrug-resistant and strong biofilm-forming ability, was used to construct the icaA/D genes
deletion strain by homologous recombination technology. The biofilm-forming ability and process of the
MRSA wild strain and icaA/D genes deletion strain were assessed by FITC-ConA staining combined with
laser confocal microscopy. Finally, the minimum inhibitory concentrations (MICs) of 14 antimicrobial
agents to wild strain and icaA/D genes deletion strain were detected by broth microdilution method.
[Results] The icaA/D genes deletion strain was successfully constructed. Through observation under a
laser confocal microscopy, it was found that the wild strain formed a thick layer of mature biofilm at 16 h.
Subsequently, the formed biofilm began to dissociate until 120 h; In contrast, a thin biofilm was formed by
icaA/D genes deletion strain at 16 h after culture, and completely dissociated at 48 h. Compared with the
wild strain, the MICs of 10 tested antimicrobial agents to icaA/D genes deletion strain were decreased, and
the drug sensitivity of icaA/D genes deletion strain to 8 tested antimicrobial agents changed from
resistance or intermediation to intermediation or sensitivity. [Conclusion] icaA/D gene deletion can
significantly reduce the biofilm-formation ability and drug-resistance of MRSA.

Keywords: methicillin resistant Staphylococcus aureus, icaA/D genes deletion strain, biofilm-forming
ability, minimum inhibitory concentration
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Figure 1 Schematic diagram of the ica operon
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AR, T EL%H icaA/D JEREEO, ABFSEL
BA Z @it 250 B A P9 O 5 Ag ) o 1) 2L IR
MRSA M5 43R4, A RE R4 H A
Fg icaAID FERIERGHE, LT BT AR bR SR
RO 251 LA S A R I B T, #59 icaA/D 2
FE MRSA A= W8k BRTE A 245 1 7 A= rh i 1
F, IR E BN . PR ARERIT
P2 sE ehit
1 MHETE
1.1 #
1.1.1  EHRFARAL

MRSA M5 43 E kAR R DH5a B kR, A<
IR ERAE; PRI MRS A A A AR RN4220
HIRk S brifERRk ATCC25923, HE FE R L 5
[Tk pMD19-T simple, TaKaRa =M+ ; TR
TRURB ZE MR UKL pB T, E R H R K22 B 2F
SRS I
112 FERAFFLEE

PCR Mix. PrimeSTAR Max DNA Polymerase,
A TAEY) TR )R A PR A 5 AZBR R A
PIfE(Sal [ . EcoR I )l T4 DNA #%#:M}, TaKaRa
YA BRSEl ;. DNA Marker, 2118 3 (K20 DNA 2
BOLH & Bkl g, RARALRHE (L)
ABRAFE]; DNA BERE MG G, IR s A2 ps AR
Y= i A BR ] s FITC #Riciy )] EREE I (FITC-

x1 AHRHPETARSIY

Table 1 Primers used in this study

ConA), Sigma /A ; LB BiFRILA TSB Ji 555, bt
MR FIA PR A A 14 MR 25y, e
2 BT

Thermal Cycler PCR {F1 GenePulser Xcell HL %5
fLIX, Bio-Rad AH]; k4 A s G 0T R
g, bUWERRERHA AR I, dbaios—4
YRHCARAE], AT, iRl A
FRAE] BOCERE R, BRI ARRA ],
12 [EBREREHBRK pMDI9-T simple-icaAL-
icaDR MBS L E
121 SI¥gir5&m

FRYE 4w (o A BR 1A N315 T Bk I K 41 ¢ )
(GenBank #:%5 4 NC_002745.2), £ icaA
icaD EEAAMI b RS Bt — X R 51 )
(F 1), Hrp514 P2 F1 S1 (1) 54 20 bp Y [H]
HAMNTB, T icaAL-icaDR Bt (1 477 bp) &,
122 RIFEHAFRNHWESEE

AR 4 DNA 2505 &2 B MRSA
M5 43 BRI ZH DNA. DI SEFI 41 DNA Rpi
M, F5IHI%T P1/P2 F1 S1/S2 4351 PCR 4744 icaA
N B FE (icaAL) A1 icaD 3 A Y R I A B
(icaDR) . PCR JZ W f& % (25 uL): 2xTaq PCR
MasterMix 12.5 L, #4% 2 uL, ddH,09.5uL, .
TS 19120 pmol/L)% 0.5 puL. PCR S )i &4k
95 °C 5min; 94°C30s,

A Gt/ sl P
Gene Primer Sequence (5'—3’) Product length (bp)
icaA F ATGTCTATTTACTGGATTGTCG 1200
R TTAGCGTTGGGTATTCCCT
icaD F ATGGTCAAGCCCAGGCA 306
R TCACGATTCTCTTCCT
icaA LI [iglERE  PL CCGGTCGACCCACTGCTCCAAATTTTTGC 725
Upstream of icaA gene FRIZH 44 Sal | JEPIfz 5 The underlined part is Sal | restriction site
P2 TTCCTCTCTGTGAACCGACAATCCAGTAA
icaD R i [R] 5 S1 TGTCGGTTCACAGAGAGGAAGAGAATCGTG 752

Downstream of icaD gene S2

CCGGAATTCCCCAGCTTTTTTGATTACCGG

N RIZEERS M EcoR | B & The underlined part is EcoR | restriction site
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51°C30s, 72°C30s, 30 4MEFF; 72 °C 10 min.
PCR =¥zl il alifbfadi 1:1 HBiliR AR M
¥z, it Overlap PCR ¥ ## icaAL-icaDR Fifi &3k K]
B, Overlap PCR JZWi{& % : PrimeSTAR Max
DNA Polymerase 12.5 pL, DNA #ifz 2 uL, ddH,0
10.5 pL. Overlap PCR JZ Wi &cf4: e Ahns|4y,
94 °C 5 min; 94 °C 30 s, 55 °C 30 s, 72 °C
100 s, ¥#% 10 MERIE; BHINATIY PLUS2
(20 umol/L)%& 1 pL, 94°C30s, 58°C30s, 72°C
100 s, ¥#4 35 MFFR; 72 °C 10 min, Overlap
PCR =Wz ik nlliealifb )5 sef% 2 pMD19-T simple
i, WEERVEE A R pMD19-T simple-icaAL-
icaDR. 5 41 Jiokr 5 1k 2 KA AT DH5a J&3Z
SN, PRECRASE R 1T PCR %2, FAFH
Pk od B v R TR, 6 25 AR s w R AT
1.3 EEFREK pBT-icaAL-icaDR BI#IE S
¥FE

FH Sal 1/EcoR | Wit Y] I 3AR [v] st B 21 o Fi 2
WIFhR: pBT,. VI B2 i 4lifk 5 ] T4 DNA
HEERGT 16 °C ¥E#E 30 min, 4L R RS Bk
pBT -icaAL-icaDR, Jf4%4k 2 KIHtT R DH5a iz
A4, PRBUEALS B TETE ST PCR FIALEGY)
YE, PCR %2441 IR] 1.2.2,
1.4 EEFFRFRERIAE S. aureus RN4220 EikH
=Ry
1.4.1 S.aureus RN4220 Bk R Z SRR H &

PRI S. aureus RN4220 FEy54EFh %2 TSB 1537
W, 37°C. 150 r/min¥5FEad% . W H, L11:100 ke
%Rl TSB ¥535M&, 37 °C. 150 r/min 53 2-3 h
JE A 1 mL #eBE ol 20 mg/mL %G, 37 °C &
20 min, PK_ET¥ 20 min, 4 °C. 5000 r/min Z.0»
10 min YRR . F 10% H B D PR S AL
TES W, )5 500 pl 10% H il & B W iATTE, 2
$J5-80 °C fRA74H

1.4.2 EFERFRBRALBEE RN4220 Bk
¥ 3-5 pL pBTy-icaAL-icaDR 5 50 pL Jisz 7

HMMIIRS), vk 30 min JEiGE AL, AL
45 0 5 Gl ) LR A i A 900 pL AR
TSB 1k, 184, 30°C. 130 r/min 535 1.5 h,
b5, ZrSIEL 25, 50, 100 1150 pL B %A T
£ 20 pg/mL EFE R (Cm)AY LB F#i I, 30 °C 53¢
ERETVE . PRIRRVE I T PCR %, FMFHHE
BV AR BORLES TR PCR U] 457
1.5 MRSA M5 B icaA/D EREGREKTFIES
¥
151 #ifEERRMRRA B MRSA M5 %
7S

fof FH SRR 3 00 S AR AE RN4220 PRk P&
Wit I P S DR AR TR, R PR R TR e 4 25
DAMRAR . el e () SR IR bR ook 1.4.2 %4k
% MRSA M5 73 BRI Z SN, R 755 .
1.5.2 icaA/D EF HhEBRHITHIZ

B3 L R A BR BRI MRSA M5 J3 B Bk H
%1% 20 pg/mL Cm 1y LB P4, 30 °C #5571k .
WH, PR EATHAERN LB H53E
Wi, 42 °C. 150 r/min 3535 24 h, ZJ5, BRH%
1:100 L BAEMN S HUAE R LB R SRIE, 47
7% 10 EHEREAS 710, B10°,107,10°°,
10° X 4 MEBE R TASPUEZRM LB F
Me, 30°CH53% 24 h, BEHLPREL 112 4575 43 51 25
76 LB “EHRFIS 10 pg/mL Cm (4 LB Ak i1 15
F5, ARHREIRE A I SRR — AP TR AR
KMFEfG—Fidt EAA KA ETE R AT BE T
1.5.3 icaA/D EFEFRERHKBIERE

FH PL/S2 5 | W%t AT BE R 74 A T I 7% PCR %57E
T PCR FHVEE Y5480 LB SEARAIS Cm (1) LB 3
Me, FRREIEEE AT EERTE . fa, /i 4 %t
FESER YR D)X 2 WOk A mT BE 78 E T
A PCRYE, FHATINFIRIE,
1.6 MRSA M5 B4R R HE icaA/D SREMKEIE
YA BRAG

RF FITC-ConA Yt Aot bR £ i
PRI MRSA M5 725 k&% H: icaA/D 5 PR i 2k ok
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(1) 4= 15 ST B BE ) B sh 8T8 L B2 . BRERUE A
PRANBRLE bR FIHERR & 5% 2Ry TSB K535k
30 °C. 150 r/min }5iFR . KH, JH TSB Bk
R REZE 0.5 Z R Af;, JFRERP e A
TEH 1Y 24 FLANES b, 500 pL/AL, BRI
mHE SR 4 fL, 37 °C Kigk. BT EFHE 2.
6. 10, 16, 24, 48, 72, 96 Fi1 120 h HuH4ifgre
h, PBS WERAFEM AN, 2.5% 8% . %[5
1.5h, PBSEpt 3%, i 30 uL FITC-ConA T4 °C
WEEYL s 30 min, PBS PR 3K, H A, HOLIER
£ BT T LSS A A R Gl 2 ik 2 ) 0 PR i
IS &SRSy
1.7 HEZHYI MRSA M5 B4 #RE icaA/D
EREHRAY MIC U E

SR FH 26 [ R 5 5256 2 bR #E AR5 BT (Clinical
and Laboratory Standards Institute, CLS)#EF#1I1
AR E 14 FUE Y (TR R
FEAR . SkfumEls | Skfhie . IRRER . THE
. AEER. MAHER. wER. UHFR, &’
NTR. MRV RE . BERT . TlHER)
TR 15 Bl 2 B 4 H5 AR 90 741 & (Minimum  Inhibitory
Concentration, MIC), [f] I L 4 %% (5, 45 % Bk
ATCC29213 VEN TR . RIS 31K, Hifl CLSI
FRME(2019 )R AR BRI R Z e

2 HR54H
21 RIFEHRMMWESEE

PCR }% Overlap PCR #1445 5408l 2 s, 15
FIPIZ /LI 725 bp 5 752 bp /) DNA 554 (7K
1. 2), 435 icaAL 5 icaDR J&[H H BERK/h—
#; Overlap PCR FIEEZH Bt PCR K4 153 — 5 K
INZ)H 1 477 bp B9 DNA F(kiE 3. 4), 5
icaAL-icaDR il 5L 8 Fr Be R/h—3k ., DI P4 R
7, icaAL-icaDR @l N By 45 N315 &%
FRAR R LK 751 (GenBank %554 NC_002745.2)
—%, FWFEJEFEH TR pMD19-T simple-icaAL-
icaDR 4 & 1

bp M 1 2 3 ! bp

2000
1477
1 000
750 752
500 725

250
100

2 EIRELHRKL pMD19-T simple-icaAL-icaDR #9
PCR¥XE

Figure 2 PCR identification of homologous recombination
plasmid pMD19-T simple-icaAL-icaDR

7¥: M: DL2000 DNA Marker; 1: icaAL PCR 7*#)(725 bp); 2:
icaDR PCR 77#)(752 bp); 3: Overlap PCR 7=#j(1 477 bp); 4:
pMD19-T simple-icaAL-icaDR [ PCR F=#J(1 477 bp)

Note: M: DL2000 DNA Marker; 1: PCR products of icaAL
(725 bp); 2: PCR products of icaDR (752 bp); 3: Overlap PCR

products of icaAL-icaDR (1 477 bp); 4: PCR products of pMD19-T
simple-icaAL-icaDR (1 477 bp)

22 ERFERBMRRANEESEE

K WG U)W GE 5 vk A 3 R R R T kL
pBT.-icaAL-icaDR, JfifT PCR HFIBUGY]%EE o
Z5RME 3 FR, MELA R PCRY G HI KNS
icaAL-icaDR fifi & LK H Be K/h—3(1 477 bp)KY
DNA 455 (VKA 3); MUY S AT 8 AR /INA Ry
6 970 bp F1 1 477 bp i DNA %5 (Wkif 4), 73915
T pBT AR A JE ) A Be R/ h—3k. 453k
B, BEDH R ok pBTo-icaAL-icaDR A4 # ALY .
2.3 EERPRRARBESR

MEEAL T (RN4220 K MRSA M5 B #E) it 5t
wg B BORL, JF DLt AR ¥ PCR Y £
icaAL-icaDR Filv &35 Be (& 4 VkiE 2. 5). LA
i 3% SR 28 XU U J BRI /N30l R 6 970 bp
F1 1 477 bp B DNA 25417 (& 4 1kiE 3. 6), 4%
52z ki pBT, R A S5 i BER/h—3k, 4533k
B, 3[R EERR kR pBTo-icaAL-icaDR 7E RN4220
RS EVE I, 81 5 0 3 R e B Bkt 1 T e
A MRSA M5 73 Btk
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bp bp

3888‘@ ggg

2000
1 500

1000
750

500

6970

1477

250

3 EEFPRRAL pBT,-icaAL-icaDR BIEE

Figure 3 Identification of knockout plasmid pBT,-icaAL-
icaDR

7£: M: DL10000 DNA Marker; 1: icaAL-icaDR El43E H B
[ PCR =Xt s 2. FENRBR SR pBT,-icaAL-icaDR; 3: LA
pBTo-icaAL-icaDR A ticd SRl & 3L 8 B i PCR 77415 4:
JL IR BB JFORE pBTo-icaAL-icaDR Y XU =4y

Note: M: DL10000 DNA Marker; 1: PCR products control of
icaAL-icaDR fusion gene fragment; 2: Knockout plasmid
pBT.-icaAL-icaDR; 3: PCR products of icaAL-icaDR fusion gene

fragment amplified using pBT2-icaAL-icaDR as template; 4: Double
enzyme digestion products of knockout plasmid pBT-icaAL-icaDR

bp M 1 2 3 4 5 6 bp

4 EEBMERR pBT-icaAL-icaDR Ky EELER
Figure 4 The electroporation result of knockout plasmid
pBT,-icaAL-icaDR

##: M: DL10000 DNA Marker; 1: M RN4220 BEkE K
pBT,-icaAL-icaDR (pBT,-icaAL-icaDR/RN4220); 2: L. pBT-
icaAL-icaDR/RN4220 JyHitR 4 34 i1 & 3 - Be PCR 7747 53:
pBT2-icaAL-icaDR/RN4220 FIXLEFYI ™45 4: M MRSA M5 &
B4R A pBT-icaAL-icaDR (pBT-icaAL-icaDR/IMRSA M5); 5:
L) pBT-icaAL-icaDR/MRSA M5 5ty 1 it &3 8 Bt PCR
75 6: pBT-icaAL-icaDR/MRSA M5 (3L 4)

Note: M: DL10000 DNA Marker; 1: pBT,-icaAL-icaDR/RN4220;
2: PCR products of fusion gene fragment amplified from
pBT.-icaAL-icaDR/RN4220; 3: Double enzyme digestion products
of pBT,-icaAL-icaDR/RN4220; 4: pBT,-icaAL-icaDR/MRSA M5;
5: PCR products of fusion gene fragment amplified from

pBT,-icaAL-icaDR/MRSA M5; 6: Double enzyme digestion
products of pBT,-icaAL-icaDR/MRSA M5

2.4 icaA/D EEFREHKIITHIESEE

W57 FEIN R FORL I MRSA M5 Zr B RRTE LB
Rk S AE 7TAC, BEALPRER 112 AT VE R
16 LB REFEIEAE Cm (1) LB Kigedt E b i
Ve, HLOHER] 23 ME LB 855 4E FAE KAEAES Cm
() LB 57R3E FAER W] SRV (8] 5 ik Ab).
Xf A BERVEUEATIA 7S PCR Y E,, 45K 6 i,
U 3 AATEER V& (G5 24, 60, 105)Hh4 153
icaAL-icaDR filv 5 56 R B FROCKEX 3 AR SE
I ThUbERf e, S5 R ARBHITE LB Kzt s
KAHAES Cm 1 LB Kigdk BAA K, $nIih e
RISk

43501 icaAF/icaDR ., P1/icaDR. icaAF/S2 #il
P1/S2 iX 4 XPHESEYERIYNT SRR R T A
PCRYE . 45 RME 7R, MEFA R 1 H A
4 icaA/D (1 469 bp). icaAL-icaA/D (2 202 bp).
icaA/D-icaDR (2 229 bp)#il icaAL-icaA/D-icaDR

5 FREEAIIEFIESR

Figure 5 The suspicious colonies screened by resistance of
antibiotics

T AL R A2 112 NEVEAE LB PR SR E KBS ; BL Al
B2: 112 M EVALES Cm [ LB A b aSmhA: KA

Note: Al, A2: Growth status of 112 colonies seeded on LB plates;

B1, B2: Growth status of 112 colonies seeded on LB plates
containing Cm
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bp M 1

8 000/10 000
5 000/2 800

bp

8 000/10 000
5000/6 000
4 000

3000

2500

2000

1 500

1 000
750

500

250

El6 FEE%A PCREE
Figure 6 PCR identification of the suspected colonies

7 8 9 10 11 12 13 14 bp

2 898

1477

bp

2898

1477

¥: M: DL10000 DNA Marker; 1: icaAL-icaDR il 5E[E v B PCR 7 #%f s 2-24. 23 A BEIE 7% 1 PCR 74
Note: M: DL10000 DNA Marker; 1: PCR products control of icaAL-icaDR fusion gene fragment; 2—24: The PCR products of 23 suspicious

colonies

(2 898 bp) il A i Br K/ 4 55 DNA 2547 (ki 1.
5. 9. 13); 3 PREEMIGRLRIIY 1 H icaAL-icaDR
AbAJEN A BE(L 779 bp) (UkiE 14, 15, 16), {HY
KP4 icaA/D. icaAL-icaA/D Fil icaA/D-icaDR
FER A B, MR SR, BERIBSRR 105 Fhigiy
i icaAL-icaDR fil & SR Fr BP9 R ke A AT fn] 28748
e ; BERIBARE 24 BURIN RS A P &k
TR 121 6L C—G, 5 494 fif A—T); Bk
Bk 60 FUARR TS P4 109 fifddt A Bk, Z5R%E
HH SE (LB Ak 105 ALl A D11 icaA/D 6 R Ak ik
(MRSA M5-AicaA/D).

25 MRSA M5 4Bk K H icaA/D ERFE #REE
2 B B9 P4 A

wnpE 8 fE 9 Fion, BFARRE: SR 6 h BRI &
BRI BEAG R g [ AE 4, 20 B 28
Wk, 16 h S F e, Bl —E2 ALY
BB RS, POGIREZRWINGS, EHFEE 120 h
AR R SE A R, BT NS FR B Bk
RMRTER;FR)G 16 h JE R T — 2 LW pi e, b
JEITHRR RS, & 48 h YRR e . 45
FW, icaA/D FE PRk 2 bk 1 £E W 1k TR 1k
BT
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bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 bp

8 000/10 000
5 000/2 ﬁ 7 898
39 2229
5000 2202
1477
1500 1469

1 000

750

500

250

B 7 icaA/D EEBIUGRAMRRIAS PCR EE

Figure 7 Multiple-PCR identification of the suspected icaA/D gene deletion strain

TF: M: DL10000 DNA Marker; 1-4: 5[#%f icaAF/icaDR; 5-8: 5l#j%f}y PliicaDR; 9-12: 5I¥%}J icaAF/S2; 13-16: 5[4
X[ PL/S2; 1. 5. 9. 13: MIMCHEFARRNILL] DNA; 2. 6. 10, 14: BIHCHEERIEKE 24 (IEEZ DNA; 3. 7. 11, 15:
Bt R Bgs bk 60 BYEIRZE DNA; 4, 8, 12, 16: MEHCHBIHE 105 AL 4 DNA

Note: M: DL10000 DNA Marker; 1-4: Primer pairs icaAF/icaDR; 5—8: Primer pairs P1/icaDR; 9-12: Primer pairs icaAF/S2; 13—16: Primer
pairs P1/S2; 1, 5, 9, 13: Genome DNA of the wild strain as template; 2, 6, 10, 14: Genome DNA of the suspected deletion strain 24 as
template; 3, 7, 11, 15: Genome DNA of the suspected deletion strain 60 as template; 4, 8, 12, 16: Genome DNA of the suspected deletion
strain 105 as template

8 MRSA M5 EF A #RRYE MR AR L 2
Figure 8 Biofilm formation process of the MRSA M5 wild strain
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9 MRSA M5-AicaA/D SR #R B4 I3 RR L B i 72

Figure 9 Biofilm formation process of the MRSA M5-AicaA/D strain

26 MRSA M5 S EHKHE icaA/D EREGREME  PRAHLL, 10 FzilBim 2y pkny MIC Bl

RO 25 1% W/, IFH BT 8 R 2 B
KR N BIEINE 14 FPURZGPINET A TokAs,  p ROk AT 25 3% Hr A 555 S R A (DU R

MRS BURPREIMICE ., 45 RAR 2R, BPEMR 2 SNy B sl G e s . Seffbng . 4

BRXEZRT MO R BUR LA TR g ahkEmE . mAEE . THRR)., 45550

Mo, XFHA 11 A2y R 2 . SEAE icaA/D HE RIS AR XTHT 7 245 ) RO T 245 PR B S8 A1

# 2 MRSAMS FAEMRHE icaA/D SRR 14 i E 24 B BUR AR
Table 2 The drug sensitivity of the MRSA M5 wild strain and MRSA M5-AicaA/D strain to 14 kinds of antibiotics

B 259 CLSI #rif SR/ NIV 29 B
Antibiotics Standard of Clinical and Laboratory Minimum inhibitory concentration (MIC) Drug sensitivty

Standards Institute (ug/mL) (ug/mL)

R A 2% MRSA M5 wild MRSA M5-AicaA/D  MRSA M5 wild MRSA M5-AicaA/D

S I R strain strain strain strain
HH % PEN <0.12 - >0.25 128, 128, 128 32,32, 32 R R
ZEMEPEHR OXA <2.00 - >4.00 128, 256, 128 4,4,4 R R
sLEefs CTX  <8.00 16-32  >64.00 256, 256, 256 4,4,4 R S
3. FfbnE CAZ <800 16 >32.00 64, 64, 64 4,4,4 R S
JRAZZ GEN =<4.00 8 >16.00 64, 64, 64 32,32,32 R R
TR AK - <16.00 32 >64.00 32,32,32 0.5,0.5,0.5 I S
SF&EZE CHL  <8.00 16 >32.00 64, 64, 16 32,32,32 R R
7 EE % AZM  <2.00 4 >8.00 128, 128, 128 1,1,1 R S
FMEEZE DA <0.50 1-2 >4.00 4,4,4 0.5,05, 0.5 R S
PR ZE TCY <4.00 8 >16.00 16,16, 16 8,8,8 R |
/1552 DOX <4.00 8 >16.00 64, 64, 64 4,4,4 R S
KNP E CcIP - <1.00 2 >4.00 16, 16, 16 2,2,2 R I
#EH 7 TEC <8.00 16 >32.00 1,1,1 2,2,2 S S
T ZE VA <2.00 - >16.00 1,1,1 2,2,2 S S

W S: MU 1 LG R: THZS
Notes: S: Sensitivity; I: Intermediation; R: Resistance
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3 WikE4w

fif F 4R PG AR A5 % BR B (MRSA) & 4w i
(Biofilm) B siHLHI 002 2%, F2AIHE PIA HH
SARMOHLE] . FE PIA HALEI, i oicaA/D
SR ica BT PIA 94 RM, PIA
AfEHE MRSA BT HR 4, A SAE MR A R .
CAMERY icaA HITEAKIIN N-Z AR
HRSMHETE, icaA Fl icaD FEDNILFE AR AT i 4R
H N-Z BT R R G JRATHED icaA JE
PRI icaD BEPRZ 50 MRSA AE W5l IOF i il S
P T X, APFIEET H MRSA M5 435
PR icaA/D FEBRR bR, #RIT icaAID R
MRSA M5 F3 5 ¥k A W4 HEETR ol S L 2458 1) 5%
Wi, RIS ST S A AR A O B AR B B TR
MRSA JE& YL ALRL 22

PBT, & — B a] 75 KM AT 1A 5 i 45 BR TR 22 ] 2
2 ELAT U SR A P AR i Bk D8 PR g AR
W 58 3k 5 68 T 3% 58 18 T R B R BR BT R
PBT,-icaAL-icaDR., {EAHERLMIAL, B IR RBR B
KIETRIGITR, B A MRSA M5 43 g5tk 2s K]
AN B 1 =5 AR S P TR 3R 0 T T R A T it o
f T (R BB FORIZE RN4A220 B Rk AT 2 % .
TR, ARAT 4 B € % R A Y TR 2R 42 1
MRSA M5 4325 b i3z 19,

BF JERUE—MuFE R . R . BUEARSE
4 A B B s 25 R . ARSI FITC-ConA
PeE 25 GO WA s i T AR S
icaA/D J: DR A bR IR IR BT B A S e T,
SR BRI A MRER SRS 16 h TTE R —R)2 Y
BERE, T icaA/D JEEEIARIE B T — )2 AL Wk
JE, 2B icaAV/D Sk R i A Ak 1) A T RS B RE T BH
WK, R, FRATWAN T 14 R 2595t
ARG BRI MIC (B, 25 9 2 IR BRI RR T 8 gy
Py 1 SR o ke 1 i 2 sl A B A Ay e A BB
&, T2 R TR, i, icaA/D BT RE
JEELEE MRSA AR YR IIE ROk S8 i L imt 2444

(4, (HESEW] SIS, AMUTTHIEE icaA/D FE[H Bk
PRE IR A T RS, 77 2 U ABCREIE AR
PR A R S PR -5 AN BETE B A 1) B I ke 2 PR MR
B PR = 2Z (W] AR 241
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