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Inhibition of MRSA by hybrid peptides of CecropinA-Magainins
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Abstract: [Objective] To investigate the antimicrobial mechanism of DNA action of
CecropinA-Magainins treatment on the Methicillin-resistant Staphylococcus aureus (MRSA).
[Methods] The mechanism was analyzed by Confocal Laser Scanning Microscope (CLSM), Gel shift
Assay, Ultraviolet Spectrum Analysis and Fluorescence Spectrum Analysis. [Results] The results
demonstrated that the minimal inhibitory concentration (MIC) of the peptide against MRSA was
64 mg/L. The hybrid peptide could accumulate within the bacterial cell, and bind with the genomic
DNA in vitro. Meanwhile, the hybrid peptide caused the change of DNA conformation. The results of
Fluorescence Spectrum Analysis showed that the hybrid peptide competitively embedded genomic
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DNA with EB, and its combination mode was similar to the mode of EB and DNA. Finally, we found

the combination mode of hybrid peptide

and DNA was

mixed mode. [Conclusion]

CecropinA-Magainins can enter into the bacterial cell, bind with the genomic DNA. The hybrid peptide

kills bacteria via intracellular-targeting mechanism.

Keywords: CecropinA-Magainins, Hybrid peptides, Methicillin-resistant Staphylococcus aureus,

Mechanism of action

it FH 4 P AR 4 7 (4 45 45 3K I (Methicillin-
resistant Staphylococcus aureus, MRSA)TE 4 75 {04
ZIER T (Staphylococcus aureus, SAYEGLHH T 5 HE
ok B, #AHBIX Rk 70% A 1Y, LAl
B Be e i1 B B U I 2 — o T MRSA X5 HIHT
2 B AT BRI 255, 150 MRS A JEGLI RYAT T
UXER . PRI SSRBTB A RBT 259, ol H i
fift Tk MRSA JBGL R A g e Z—

1 # Bk (Antimicrobial peptides, AMPs)/2/ 1Z A7
TETEYIRIN, HRrE SE N gn A, RAHRAE A
P A BT BR AR N A AR A A — 2/
TR, JRA M IRIR E WA FR S8 Y E A R
A0 T K B BRI BB A T R
SR HANES By 77 A i 24 1 i 7w £ 5 DK ) 0 R
FHRS . REBER A-ha 72 Pt BV E R i i b
FHEF/MNKk——K%&ZE A (CecropinA)Fl 5 36 T
(Magainins)Z2 &1 i, AFFRHERHHEH T RERER A
JRVIRBE 1-7 DL B T 2-12 WYZEIEIRTF, A%
BRI ESMAR R, HX G G B EA RAF
I RRCR , X Ilm PR 7325 H 1) MRSA A R4
(IR TEPE . AT R I AL A PR -
(1) BUBIRAE P AL A0 A0 M, 3 3 AR 4 i
JBE, BUBANM R AN, TR A s, S
EAEIET s (2) PURIKIE AN, 5400
W BUR AR EAER, THiaE A ThEE, S8
PRAET o PREEZLATIZET T R MRSA 41 g
VERIBLRI RIS, 25 R KRR A- DB TAE
JIKRAT LAREIR MRSA AiEEE, 5 | A i oM e ik 2
AThE, AL B ANTE N TR K AR TR . DRt
ARWFFRAERTIR S A EERT [, PR 28 G ke
AN, LLSRER 5 A 5L 4 DNA &

AMEAER, BLEAEIET-ILE . FATLE
IR AR WA GNER A B IKBE T HE AL, T8
B I ELA 5240 HI BT 2 5 IR MRSA &K 2H DNA
WSS ARES, JERI RIS T W2 & e &
2 DNA s TR, R4 5EEB) AT LLitk
A DNA BFEx}H, H 5 DNA f4s6 LT 54 ik
PR R, TEMAIR EB WA, K% 2.5 4
Bl A — MR L5850 IR TG,
LS 7 I A 5 U A i £k 2 B R e AL 5
EFRAE RS, Ak SN DNA T
WAFAEXFE R S5 G 7 0087 FRATT3E 3 703
MrkiFse e kS DNA g5a a0, R E
K5 DNA 2565 RO U i 58

1 AR5

1.1 #8

1.1.1 KEBEZA-BETHEK: Kirid FITC M4
G K AR R AE R A BR A Rl G L, Purity
(HPLC)4li J#>95%., FITC #Ric AYZ=4 K(FITC-AE)
P A T A T AR (V) e A PR W) OR F 1 4 Ak 2
A A I, Purity (HPLC)4[EE>95%., ddH,O 1EH
VB2 A IRIVAR], 0.22 pm JE RS ED

1.1.2 B i H R RS AR A BR T (MRSA)
AR IR IRERE, T B R R B B S 5 ol
Sl

113 EZRFIFOMEE: MH B3R5, W H
OXOID Z~i]; AL 4] DNA #2505 &, WA
% E Omega /A7 ; PowerPac™ Basic LAl H Ik AY |
Universal Hood 1T HELIKEE MG T R4, WH 3%
Bio-Rad /A 7] ; Olympus FV1000 BOG L5 A
PR, W [ H A Olympus 237 5 8 UV2550
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A WLEAMOGEETT, A H A B E A ] 5 970CRT
YOI, W H SRR AR A .
1.2 &8k MRSA A5/ MIDE K E (Minimal
inhibitory concentration, MIC)HJil EE

E MIC {ER MR R R, S CLSI
(Clinical laboratory standards institute)$§ /. Ht
MRSA #47# 10 pL ilA 1 mL MH }; 553, & T
35 °C. 220 v/min $55R00%, SEAMOGEETHIE
ODioo fH , MH RS SL L TR & 1x10° CFU/mL.
1] 96 FLEEFRBH A 100 pL 2245 R B 2 45 ik
W, LA G R EE 730 1 024, 512,
256......2. 1mg/L, FIIA 100 uL PR B, 24k
Fh 200 pLo DL MH K552 AR R IV IR, e
J5 EIRAE J B PEXT IR L 35 °C }5 9% 22 h, BEbRXUAE
600 nm K NRHN OD . ¥ OD (HANTA 357
T B/ VR B A SCRT R IRYT MRSA A s (IR0 A
WE, SCREE 3K, HEASEHME.
1.3 HAFHBEERERMIRCLSM)MEL S
7£ MRSA #HA A B RFR

W 4 B0 K MRSA B, 5 000xg B0
5min, F ddH,O ¥k 3, LAWK N MIC {HAY
FITC-RIA 0 T B W 2 1x10° CFU/mL, BT
AALEEFEA T 37 °C. B E AIFIRTE . 5 000xg
B0 5 min 7 B3, BURREDIE, H ddH0 ¥ 3 i
Jo HE R 5 uL RIS AT TR A T T B8
., 4% R BEEREE, IABZ K E R
JG, bR A, ERhIEE SR AT MO
LR WA (H 5ix60 £, Zoomx3, NA {H 1.24),
WEEHT B RRAE LML ) AR . R Ky 488 nm,
WLEEANEAAE 495 nm P 19 & SHEN,
14 ZEBK5 MRSA /EFE*EELH DNA HY
A
1.41 MRSA EF4H DNA BYIEEL: M Omega
Bacterial DNA Kit $2HGAF] & Uit k47, e
MRSA (%3 K 41 DNA, 4fi fBF £F & ik 5 5ok
1.80<OD40/OD150<2.00.,

142 BEREFIENBRAGREEEH DNA
B4 HN4 DNA (300 ng 10 mmol/L Tris,
1 mmol/L EDTA, pH 8.0)5 A [l BB B ) 4= &
TRAEBLARFN 10 uL, 37 °C #OGIES 15 min, il
A 2 pL Loading buffer (6xLoading dye, Toyobo,
Osaka), 1.2%MIBAEMEERCFETK, HE 110 V, B
VKAFIH] 45 min, FUKEERE G0 RGN

1.43 Z*&RK3T MRSA £ [F4H DNA {EF RIS
&S DL ddHO 1A FIF i DNA FEARIZRG
Jik. ' MRSA N4 DNA 5[] e SRR B (1 2 5
JREBOR A, MR 4] DNA BYZREEYY
30 mg/L, IRAA, EFAEESRAET 37 °C
JEIFH 20 min, SFAFRN ddHLO 1EN FAPEXT R4,
AN AT S 220-320 nm K TR
FCEEE, FHE)E 800 nm/min, KAEAEIFE 1 nm, &
JEE 0 SO o R PR AN 3 minl'

144 RWEAKIEESHBRERE MRSA EHHFH
DNA B4 & : TSR, ME 2 a kS
FEPZ DNA RI&541, DL ddH,0 VR RIEH], KA
[ BE A B R 2 5 A VR S 2L R 41 DNA TRA, il
FEZH DNA 2R FEDR-F R 30 mg/Lo, 1RA))E, &
FAALEEFRAE T 37 °C BOEIEE 20 min, FFIAFHY
ddH,O fERAAIMEXT IR . PR4Ei% BN Ex=E=5 nm,
BEVEIC KWK 2e=360 nm, I E TR EFI K
ex=550~750 nm i Bl 9T

145 ZABK3 EB-DNA E5KRFHERLNN
. FEZ] DNA 5 20 mg/L () EB IBTRIR A,
WEETHCE 10 min, FIIAAS RS B 5T A
W, PRRESEEIAIZH DNA M2 R 30 mg/L, FE5iE
Al)a, BTSSR T 37 °C #OEMEE 20 min,
SRR ddHO R BATEXTRELAM, st ifed
E=Ey=5nm, BEIICHAKMA 1=360 nm, 5E
TN I I 2e=550—750 nm J A9 FEE GRS
1.4.6 EB 3tZ*&Bk-DNA ESIKRFERR AL
. FEZH DNA 5 50 mg/L B2 A IR THIR
A, BOBECE 10 min, FEIARFEIE RS EB
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VW, RN 4 DNA 2K B 15450 30 mg/L.
FAMRAG, BT AR D 37 °C MO E
20 min. SRR ddH,0 15 BIPEXT HRZEM, Hese
VR E=Ey=s nm, BETORMENI 10=360 nm,
MEDEERHHE K 16=550—750 nm i B RIZOE GRS,

2 HR54H
2.1 ZEERAX MRSA B MIC {ERINE

Z2E N MRSA BT B I M LA S AR B ok
(MIC)K RN o SEIREE HE A 2 5 R 7 e 31 2 e
JE R 64 mg/L B, 1 600 nm b ARG (E A
Al R 2 A R R AR R A-T 35 7% MRSA fit) MIC
{6/ 64 mg/L,
22 HFAAWMAEBRERMBECLSM)#RSRE
MRSA ZHAE A R RFR

T B IRRER A- S TX MRSA
ARSI BT &L, 225 IKREAS 5 i MRSA 41
OB B s, BRI R e, S T
BAA KRR HE AN . AR VR B 10

NI RE , WF9E R FITC ZEhRic BB A Ik,
it CLSM 7E 488 nm KB T, WS
A IKFE MRSA JENE SR, mIE 1. 2 %0, HRpE
“J MIC f4 FITC-k5 MRSA /£ 10 min J5, £kt
W%y 32.2%H Al H B T2, BIUERH MRSA 7E7%
A RALFE 10 min 5, A 32%0 AN M I T 24
Jikiy EAR, 24 A BEVEH] MRSA 30 min J&, 244 ik
T2 B AR N ) BB 55 (71.4%), 5 B g,
Vi HIBEE A SRR R I, BT 22 2% 6 BRGEE A4 A
P, 7 ) P S T R4 R A P 1 R

2.3 ZEFBK5 MRSA {EA R EELH DNA &Y
Al

2.3.1 ERMAFREMBRREEIKEEELH DNA B
&E: HAEMEAMERNG, B SHNKEY
KArF, THESHMER DNA KAEEH, #um
WA EATE S, DEW S EENEALT? IR TR
THEEAL] DNA J5, #F-7 TIRIMNESE:, Bt
AIKEET S DNA KAEANEAEM 32 S e B 5

1 HtRHERERRIENE FITC-BA7E MRSA HHY R

Figure 1 LSCM images of MRSA reacted with FITC-peptide
W@ A: EM 10 min 1455 B: YEM 10 min %56E; C: B 10 min &0&l; D: YEA 30 min B4 ; E: YEH 30 min 20K,

F: £/ 30 min EH0E.

Note: A: The bright field image treated 10 min; B: Fluorescence image treated 10 min; C: The merged image treated 10 min; D: The bright
field image treated 30 min; E: Fluorescence image treated 30 min; F: The merged image treated 30 min.

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



N FFHE A-Thakes e A RO TP 4R P A 4 8 (B AR ) B LA RO 5 605

oo
=
1

(=)
=
T

e

-
LA e

[
(=]
T

o

The percentage of labeled MRSA (%)
-y
=
T

i

=

) [

10

t (min)

2 FITC #RicPATER) MRSA B4 tE
Figure 2 The percentage of labeled MRSA by FITC

ek, KIZAAA IS MRSA JEF4] DNA A 1R5H
MG 3) HTRER A-DEHTHRARYE
DNA s&ZIMES G1ER, SBE &Y TaE K, I
HHIAZ & IR BB RmGER, kit FE,
DNA [a] IERRFS Bl ()R pa g, AR TR, Rk
FEBERC T R BIBH A LS . SCIREE R R, M AR
5 DNA Wit teoh 1 B (UKIE 4), B H ERH S5 BH
ML, M4BTIy 6 Bf(KiE 7), #4246 HkS DNA
RAEBIES S, EaWorERREf DNA
Tork B B REAL

2.3.2 ZARX MRSA EF 4H DNA fERRYE MK
& HT: DNA 43 T-7E55MX 260 nm AbA SR IACIE
WA RS DNA 0 F R ARG &5 RIGIERE

B3 ZEBK5S DNA &EHLERIPRF 2

Figure 3 Gel retardation assay of DNA-peptides binding
TE: 17 SUKIEZRAARIKE T 0, 6, 15, 30, 60, 120,
180 mg/L.

Note: The concentration of hybrid peptide in lane 1-7 respectively
is 0, 6, 15, 30, 60, 120, 180 mg/L.

AsAE, PRIRT DL S AT WO 3 b 2 5 R 5 2
K20 DNA BVEHT . /N 7Bt DNA 431 LKA
MG, oMl SBR[ S sk
fi%, AR KIS A s RS . ARSLgar,
AR BE RS EE () 2 & I S 3L 4 DNA fEHTS, B
BRI, P 260 nm b 2L IS(E
ANWAR/IN, ik kA T ARV (B 4), 3X AT RS
THAEMIAGRE] T DNA BIBRIEXT R, el (3500 ik
W15 DNA my4s & /E R, sFmecas 1
DNA 4. 226 KRS AL 4] DNA 55
T A3 ATT % B 2 A BT LRI 40 B e DR A 285 5 0T el A
DNA M3 FH%, (157E 58S X ARk I W e 3
i, PHA AR
233 RKAXIBZEDIHERS MRSA EEH
DNA BIZEE : JOCH TN E AR B AR EE Y
Z A IKVA TR 2 FE R 2] DNA IR 706 . 24
PR 2=360 nm B, EHETE Aem=550-750 nm
TEHEIZO TSN 5 F7s o i X BEAT AT DIgE
FIFE 2 DNA DO AE 593 nm 4L, B
B ARG IR BE RGN, RN DO R B A
EHER, WEH TR R KA AN . 24
JRFE SI% 6 e 31 L AR 3k 30 4 718 BB 9 LT A A
1.400 —— 0 mg/L CecA-Mag
—— 10 mg/L. CecA-Mag
y \ —— 20 mg/L CecA-Mag

30 mg/L CecA-Mag
—— 40 mg/L CecA-Mag

3
£ 0700\ \

0.000 .
220.00

270,00
Wavelength (nm)

4 TRIRERIZREKS MRSA £ELH DNA AI£5
SiES

Figure 4 UV spectra of different concentrations
CecA-Mag interacted with MRSA genomic DNA
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BN FA IR A BPOCHIAELE, ATLAZRG . TINRZA G
JRHRIE, 472G RRIIR B 55 mg/L i, 224K
WA G I —E DO, X REENE
HLELE )05 B IR SRV Bk BRI BR A ki, &
RSB o LA RV, 285 kS MRSA B[R4
DNA K445 G, REOLGE R AR, X FEE
D] Sy 2% 5 B v 18 5 A A R TR e S TR i 1) 42 7
T 5L A AT 2] DNA SREEE L A iEss
TE RHERSON Bk T DNA A FH i s K 305, il
DNA 75 MG B A 3o, 1K 25 5 5 5 M
MR —E

234 Z*5RX EB-DNA E&5KRBERNNR
BT SRR B2 BB R (1) 2% & BRI WO EB-DNA &
BRI E , PO CEE TGN A K
Jex=360 nm, EWLE Lem=550—750 nm Pz KFEH N K
stk S5 AE 6 s, EB-DNA AR FZOE
FHIEIETE 602 nm &b, FEE IR 22 G IR B 11
i, SRR, It H AR R R R R
TER, H 602 nm H3hE T 595 nm Ab, SLKEER
Ui, 2455 EB fAAE eSS, & DNA, G
K45 & DNA J5 2GR A EB-DNA H AR %R
s, P RER 22 A IO 34K, S50 DNA
454 EB Mmb, SOGIREERRL; AT
EB-DNA 1R ZHHHS EB, 5l GIERSFIE(E L
lack v

165 0 mg/L CecA-Mag
10 mg/L CecA-Mag
—— 20 mg/L. CecA-Mag
30 mg/L CecA-Mag

[
[

Ln
h

Fluorescence intensity

0k . .
554.3 580.7 607.1 633.5
Wavelength (nm)

B 5 TEREHZREMKS MRSA £FHE DNA Bk
kil

Figure 5 Fluorescence spectra of different concentrations
CecA-Mag interacted with MRSA genomic DNA

319.5 0 mg/L CecA-Mag
2z ~ 10 mg/L CecA-Mag
2 20 mg/L CecA-Mag
2 213.0 — 30 mg/L CecA-Mag
3 40 mg/L CecA-Mag
=
3
2 106.5
=]
=
=

0.0
569.2 604.3 640.1 675.5

Wavelength (nm)

6 AREIRERIZEIARY EB-DNA E SRR
Figure 6 Fluorescence spectra of different concentrations
CecA-Mag interacted with EB-DNA

2.3.5 EB XMZ&FA-DNA EAKRFBETR LN
TESHT: AN FVR A L () EB VA RO 244 IK-DNA
HARRE W E , 56 0BT 256
AR, N 7 B, xR AR B 4G
JK-DNA &G K R IR R CIE(ETE 593 nm 4b . B
BT EB WREERIE K, 225 HK-DNA H AR
DGR BH THE , PO R IEE R R IERS,
593 nm #4013 T 599 nm 4, X ELIHRHE AR T EB
I, EB BUR 1245 Ik-DNA KA1 R e
HIK. DL SR T e B TR R 24 A kS
EB 171Ese 44 4 DNA (197, Bl Z4 41k 5 DNA
FEFABLE A 7E ST EB 454 DNA 1,

304.5 — 0 mg/L CecA-Mag
> — 2.5 mg/L CecA-Mag
= — 5 mg/L CecA-Mag
§ 10 mg/L. CecA-Mag
E 203.0 15 mg/L CecA-Mag
@ 20 mg/L CecA-Mag
2
5]

g 10Ls
s
= :
0.0L_= i
550.0 583.5 617.0 641.8

Wavelength (nm)

7 AEIRER EB AR SK-DNA ESERRIIR

Figure 7 Fluorescence spectra of different concentrations
EB interacted with CecA-Mag-DNA

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



X iR%E: KRER A-TDE

T2 R R 4 BT BR T BB 607

236 XEZR A-DETREKS MRSA EEFEA
DNA BI4EE7A3N: Lepecq W5 &P, Scatchard
TR re/cg=Kg(n—re) ] LAHRHIA EB 5 DNA 19
HIEAEH A, b g o DNA 2 Frh AT
R 1454 EB 5T 141, n 4 DNA LR LTR
ATRAERY EB Z5A A8, & e WIERCKMH, itk
DNA 4 0.22, Kg W4 G55, XPARFDEHE T DNA,
HBUENEREIE 0.7x107-7x107,
MIARTAEAE EB 5AA IGER LSS DNA
i, HASGRE ] LU 2Ok H IR .
re/cg=(n—rg)[Ke/(1+Kpem)] (1)
rv/en=(n—rw)[Ke/(1+KkcE)] (2)
A rg, N DNA SRR 45
& EB. Z2E kT4, B EB. GRS
WIZ 5 DNA BKIE cona IIIGIH; ce, om A EB.
YUK IR Ke, Ku W EB. FUH KIS
DNA Z55 148 8. Kn REWYS DNA 455
TERE G YIRENE, Kv (ABRAERE & MERE
Xt HZ AU DNA, n=0.22, Kg=5x10" mol/L!"",
P refoe YRR, re REARARPEIE, 198 —5%
EZR, R EZN n A K {5 DNA %Y
45 EB B Scatchard E /) n (EAH[R, M1 K {ECAE, W
G IS DNA BRI SO0 s B AT 30
FAEFR K fH, n {E25/, WZ2G RS DNA BIFE
FRARR AT #5 KAEA o (BB, B2 G
K5 DNA WIVER i AFIAER A BIRI X, R
MIRAR B4,

CE=C{ETECDNA (3)

CM=CtM—TMCDNA “4)

e ce con N EBL ZRERAEIREE, t(1)
)T

rv=n—rg—1/(Kgcg) (5)

Kv=[(n—rg)Kecp/re—1]/em (6)

B Fo F 435 A0 B 244 KA EB-DNA
HAARRWHCRIE, F A 24 I mf
EB-DNA & &4 & (9t 5 B e I A (Fh 52 3
FE), WA

ce=[(Fo—F)/(FotF)]ew (7)
WRAEF R EB YK E ce, 11T EB

R HRE cp, SRIG ) AT IR ree H1(4)—(6)
RGNS DNA IS5 S8 Ko

Wi AR RERE A-DETRAEKS
MRSA JE[F2H DNA Z [al#H 5 Af FH Scatchard 7 #21)
LEAHR Ku=1.87x107, BN S EL n=0.13, ik
AT : ERER A-SHTRAIFAE T, DNA
5 EB fEHBIES A5 5 K R sS85 n AR AR T
Ak, RICHREAHEUWEAB, RIZ24 05 DNA
(I R i AR A PR O 3K
3 FwHiie

MRSA B 2%, AW a2k, ek
Pead ROk ™, TSRO I RSP RTTR YT AR
Z—. [ 20 42 70 AEE A5 Boman 251
T TE KA I L e BB AR AR, PR AR — B
WO RHFR R I 2 —, HTES R A k&
BT REMPURE . BRI H AT R A 25tk
H 25 RIS LT, PR BRI (A5 52 T A0
PUR KA LTSS, 2 B LS R —
A BRI RS . o, R AR
AT 9% 14) R 25T, 32 2 25 IR 0 B JEROGT 400 T 400 1
FHPO, B BRI 1o e DR 20 R BB 114 S B P 7 A A
RIS, SN A AN AT,
N AR 5 i DNA 7 1456,
SN AN e H AR PRI, A S EUN AT,
Tl o 0 TR 20 BT LT P A A i
T,

KREF A-D T2 G KRB HEA S y0a
T, X L PH M AR 2 GBI e S 2R R AF
FREE AR, B0 R (I A A2 st
ARSI L, KR A-DETHEN 5
ANTE AN & A, s A B R
E— 24 24 A IRBE A A MRSA N, ZEMI N Y
A EL RS, BRI KRR
A-E 35 TR E LS T THRE . IR A
I 4 4 3k 5 A O BE L2 B 4R A R AT LA A
MRSA Hipy, 7EMIPITE R J A Rtk AL
e RRAEEREE SRAN A RS T, T
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HJE DNA B4 724567 BA st 4B s 2 A
2 DNA, SEFFIRSNSELG o EEREBH A 73BT 1) 25 SRk B
ZRABRAT DL 540 DNA 454, JFHEA BN
Ziaaet . it — LR A IR R 4] DNA (1)
YER, FRATRIH AN 8T, FRE 245 kS
DNA 4545, 78 T DNA 4 THI%, SRS
FEiE A IR . I E 24 A RS DNA FEH]
HIEIETE, SCIEERFREIER, 224 K5 DNA
RS, IS T DNA T4, X EEE
DR Sy G U v 198 0 A T 5 TR ke 560 R ) 142 T
T3 AT A 1) DNA IBUESE AL A e v
T HE RSSO Bk T DNA A FH I B K 3R BE o
it Ze A KT EB-DNA & A1k R E M5 66
1Mt B EB Xt Mk-DNA B A 1K R E 2960
TEAHTRSEIRESE , WERA T 244 kS EB AES a5
254 DNA, 228K DNA IV g AU AR
WMAXPIF R, RNRAEER .

Zi bk, RER A-DHTHREKS MRSA
YEFRMERALE], BE KRB R A-Das T AN H
W, RESMNE DNA 01 &A% 6, 51iE DNA 43
TR, Z2E0k5 DNA 4565, il ik
A DNA [IIEXT 5200 DNA 43 F I | 5 5%
Uife, BASFEUET . KT RKEER A-DETHR
A KAVE R MRSA 45 , % HAE BRAC A A= 4
KorF I, AReE—oe.

2 % 3 Wk
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