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mMEREAKEEEEFIKE PBP2a HEEAEEHFIE

REH M K, T4, B RER,GEE KK E T E2wW, % A, 8% F (400038 T JK, &5 =40 KA g
il 2 2 B I W2 O 2 T R T I ) TR S %)

[BE] H W #r MBS sc A, fifids MRSA #15 PBP2a M EAEFMIER A, J7ik  FIH PCR ¥4, 3K 15
PBP2a % %% IREEHG PE X ( TPase) Y 4ifE 3L A, 4 A pRBR #4875 1 5k pBR-PBP2a, $ZHt MRSA N315 RiJLF 4] DNA,
2 Sau3 A 1 R4y WY J5 3% #:3) pRAC kL) BamH 1 {3 5, 3845 5 I 241 DNA 32305 SO 5 0 SCE Bk % A0 A5 155 1 Bk
pBR-PBP2a {4 15 B bk KS1, F| F AN B A 38 H AR AT I 8 , ARAT -5 15 W Ok 4 65 i Al & 28 AH 5/ R 038 ), X s b
it P B HEAT DNA W7 FlAE s B2 000, 0 5 PBP2a RAEMI BAE M E AR LK. &5 Mo @ T pBR-
PBP2a i Fikr , il #35 PBP2a TPase 5 KA1 7 i RNA BA WG o W HLA7 N /P ARG B H . Uiy MRSA N315
TR R A SO 72 2R 3K 9 A, W AL SCIE IR BRI 75 2 o K5 SCZERE AL & 5 1 Ty AR 75 55 (R Y KST 1 32 5 , 1) 40 B L 38
FiR L 3 Wi vk, o3k 5 9 A Fife , HAR A5 3 R A TG PR T 2 5 LA L % 9 MBI BRI T T I, 5 B oM e
B B F MRSA N315 BRILH A, 16 A R Befc i % 648 bp, e J8# 334 bp, 9 MEA R B & 14 NS A, Hd 10
ADIREARA, 1 s S RIS 1 S iD — S E R IRIE IR 2 S gntd Y (i B F8 e (SMC) &EH . 9 4
SEREFR 35 PBP2a M EAE M Z AR 14 ~46 MREERA N . 58  FIHANBE B3 H AR MRSA H: PR 21 302 i )
i e %) 5 PBP2a A LA FH I Z K.

[&4#iA]  FLN4 DNA SO PBP2a [ 5 240 W 2438 R 50 5 2 1 G (R0 AH AR

[FhEES#%S] R378.11;R394-33;R394.3 [XHiREm] A
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[ Abstract ] Objective To further understand the mechanism of PBP2a mediated the drug-resistance of
methicillin-resistant Staphylococcus aureus ( MRSA') with a bacterial two hybrid system. Methods The frag-
ment encoded PBP2a TPase domain of MRSA strain N315 was amplified by PCR and then cloned into pRBR
vector to construct the bait plasmid pBR-PBP2a. The genomic DNA of MRSA strain N315 was partially digested
with Sau3A T and the fragments between 500 to 1 500 bp were recovered, then ligated to pRAC vector prior cut
with BamH | to get a genomic DNA library. The bacterial two hybrid system was constructed by transforming
the plasmids of the DNA library into KS1 host cells (harboring a LacZ reporter gene) prior transformed with the
bait plasmid pBR-PBP2a and the prey plasmids were screened out by LacZ test. After isolation and DNA se-
quencing of the prey plasmids, the inserts were characterized by bioinformatic analysis and the peptide that in-
teracts with PBP2a were obtained. Results The genomic DNA library of MRSA strain N315 and the bait plas-
mid pBR-PBP2a were successfully constructed. Nine clones were obtained with more than 2 times raised for
LacZ activity in the bacterial two hybrid assay and their insert sequences were qualified by DNA sequencing.
The longest insert was 648 bp and the shortest one was 334 bp. There were 14 genes related with the 9 inserts
and 10 of them encoded proteins with unknown functions. Among the 4 familiar genes, one encoded dihydrodipi-
colinate synthase, one encoded dihydrodipicolinate reductase and the others encoded chromosome segregation SMC

proteins. The peptides that may interact with PBP2a in the 9 prey plasmids composed of 14 to 46 amino acids.
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Conclusion The proteins interact with PBP2a are successfully screened by the bacterial two-hybrid system

assay, which facilitates further understanding the mechanism of PBP2a mediated the drug-resistance in MRSA.

[Key words ] genomic DNA library ; PBP2a protein; bacterial two-hybrid system ;protein-protein interaction
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S WO A PR AR — Y SR EUR T,
SET B AR P MK 4 B €0 A 45 BK B ( methicillin-resistant
Staphylococcus aureus, MRSA) B il hy 43K e P RS YL )
BRI Y S I 2 RS TR B, (AT
AFAE R IR ME . B 5T 2R W, MRSA it 25 A1 i 60 45§18 137
SO BiAREE A E SRS . Hoh B R AR
37 B A e fre 2B AN R 2 ML o, A A
MEERI AR R BE S 2R — A A T HE RS EHA
( penicillin-binding proteins, PBPs) (1945 H [ £ 5 ALY,
PBPs 5 {4 FL il ( glycosyltransferase , TGase ) Fl1 %% ik il
(transpeptidase , TPase ) 2 g2 1 ¥4, B- PN Mt B 2 bt
A=K ie 5 PBPs 5% ik 2 e 5 ( TPase domain ) #E 4%
PRZES (i H 2B AT K36 TPase 1M, BELWT 40 7 Ik 3R
WEG R, $E T2 K BT . i 25 MRSA TR DU A — B A
HTE E P ARAF— mecA L, Gifith = A —FEr 1Y PBPs,
Fxk PBP2a, H: TPase domain 5 B-IN k2414 R
KA, G 1% PBPs 9% B-INTE R 25 W 45 &
e KA VRN, PBP2a REAE H I BE , 4k 22 IR R E 5 L,
A7 4 10 TR AR RS

i 2 B, 78 MRSA 1, PBP2a 2 H 5 /KF B-N
RS PR R 25 M BT g 10" o SR, PBP2a 4]
Z: 5 MRSA Wi 251 33K 7 A7 A5 A I 1% 0 sl il
ST R HATEA R, AT MRSA
P PBP2a TPase 3 [H 57 f& %] pRBR £ 4& I- , #4 4 i i
THJFCRE, A 4R B SR A8 £ 4t ( bacterial two-hybrid sys-
tem,B2H) , M\ MRSA H:[K2H ik 5 PBP2a A
MHEAER B, B AWESE PBP2a 7 MRSA &ifif 24
PERIE VR FH B8 e LAl

1 #R5FE

L1 E#Ae Sk

MRSA Rkl N315 pH 55 DU A28 2 AT 1% B 3% 8 47 #04%
S, K %45 T DHS o, pMD-PBP2a JEURL A 28 (R A7, 24 T 3L
38 Z55 (% pAC-NCI I pBR-o k7 KST TR ) F 3 [ kK
2% Ann Hochschild 2 #Z 58 | A S256 i F i) pRAC . pRBR Jii i
3% pAC-NCI T4 H1 pBR-o JBTRL 9 22 s B4V o5 i2E A7 2l i
JE M, WCHR[5 ). pACNCI-Bilap F1 pBRI28 JikL ( 52 b T 0
ARACTF{A& CT663 JE[R ) H 35 [ 1% 5 Wi 22 ik M 37 R 2 T AL 82 2
W IR WL SR (5 ] o
1.2 T AEAeiX Al

T, DNA %4 Ex Tag DNA 58 4= /N 0801 2 il

(CIAP) [RH#IMEPR VIR Sau3A T .BamH T Fl Xho I (TaKaRa 7
Al /N TR BOSHR A L BE  ml R & L & PCR R &
( RiEsEAEY TRARATR) PTG 1 B bt R TR B A
FRAFE, RIER AHE ATERESW AT REAY T
PR ], SR A0 TR FH T EE B2 B B RN Oxoid 24 W] 7=
HA A AN Ry A 4l
1.3 484 pBR-PBP2a #9432

4% MRSA PBP2a 25 [1 1) 4 i 5 P mecA (731 (545
NC_002745) %3t 1 X} PCR 5|¥y, #5149 P15 -AATAGGATC-
CCACCCTCAAACAGGTGAATTATTA-3 ; F 8| ¥ P2:5'-GGC-
CCTCGAGTTATTCATCTATATCGTATTTTTT-3', H ' Pl 4 45
BamH 1 Y07 5, P2 445 XholF§ Y167 &5, LLJF % pMD-PBP2a
AR EAT PCR 54, Iy 3474, 4 BamH 1 Xho T WL}
Y54 A% pRBR [ BamH 1 /Xho 1 {3 5, #4938 pBR-PBP2a &
ZH TR, FH B A% IR DU P 2R T 50 UE
1.4 ARALFEHELEE

Sau3A 15 BamH | N [F B EE, 7] Sau3A 1 5] 4 455
X (GATC) , HA o U B0 ) 4 0, DT B0 DNA R B
5 BamH T (BT 518 GGATCC) Y EI J5 7™ A 0K ity 1 2 AH
ARSI SR Sau3 A T Fg#: MRSA N315 M3 [H 410, 85
7% MRSA, WA B A, $RIBCHIE R 41 DNA, BRI 5 0L SCik
[6], XML DNA AT SE M) S 8ER , DL EE IR R A
BLEFTE 500 ~ 1 500 bp (AR R AR UIVRE . $ Al
Y120 U4 ERU FE R 2, [Tl 500 ~ 1 500 bp H B F B 0
pRAC Fki FH BamH 1 647 58 4 B VI & M AL, 3 4 2 /N B Bl ik
WERR G ( CIAP) SR b AL B ; PR Il 0 R BE R 20 7 B 5 pRAC
LMEBURLEHE 71k DHS o JRZ 400, 28 55 R Uk i k15
BT O AL RSO L BRER S0 AN FEAL VR, A
F pRAC Z 5 [ v 5 W5 0 (9 00 77 51 49 P3:5"-TCCGTTGTGGG-
GAAAGTTATC-3' fil P4. 5'-GGGTAGCCAGCAGCATCC-3’ ik 47
PCR ¥ 55  Kri vw b Hr i AR BEB R/ B i o IR
LB BRIl 2 Em A I 1R ,37 CHRYE59% 3 h, T/hE
B AR O S SR FORL, - 20 CARTEAH
1.5 B3Rk LE

AT FER 2 3 T BT () B2H DK PBP2a TPase
14 i R DR e B 3112 R G2 1Y) pRBR UKL (AMP Bk ) | ffiH 5
BRARIET K W %4 7 RNA A o WAL N 3 (] 350
RNA A M H AR 5107 3 5 Z I8 R &l ) fil &, ¥4 8 B 1
JERE 5 K SCE B B A W 2 N S 2= pRAC JROKE (@B B i) ,
FAEER A BS pRAC JFokr 1Y N B A5G SE0E B NCL
E A DNA 45 & 453l A , % A Bemis i 2 ik An R 68 515
MR AAMEAER, W] 3 E A7 TR KS1(RIREEHT
PE) etk B N IR F RIS L E lacZ, WWE 1 TR,
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TE S ARG B - LW O P, AR AT LR M 0 A W A
VR, O 6t mT BRSS9 23 1 o

RNAP:RNA % 4% ;aNTD:RNA R 48 o T 3#45 N 3%
1 EFEIHENARNELZRETEER

BB S % CHR9 | i 17. H5EHI%& KS1 REZA %
F4EEE A Y175 16 BORL pBR-PBP2a %4k A KS1, $kEL AMP $i Pk
T A PRI W) SCPERG AR A T & 5 1 TR 1Y KST
BAZE T, AL TE R T & 50 mg/ml X-gal |, 100 pmol/L
IPTG 100 pg/ml AMP 50 pg/ml R 2 (Kan) F1 34 pg/ml
A2 (CD) MBS PR | ,37 CHFREwR 4 CHE 1~2 d, 3
BUORWE R TE AT LacZ WG PR E o IR B LA S Bk pRAC A FH
PEXT IR, DASCHR[ S 14238 i pACNCI-Bflap 4k 7 pBRI2S Y KS1
T A BH A X 8
1.6 LacZ &EMHm <

PRECOPAR R ATV, 435 H 1 ml % AMP Kan (Cl 1
=i LB BrFE5E 37 CIRGIEFAR , k H% 1: 100 LhFl2F T
4 ml =45 LB 1,37 CHEFRE D(600) 24 0. 3, F 353205 ¥, 4
(L mlA) , Hop 3 3 A IPTG, &4 i /3 51 4 5,20,
50 wmol/L,37 CiFEFHE5 1 h, 5B W 0. 4 ml B0, PLIE 0
A 0.4 ml PBS ZZpfif g2, %5 0. 1 ml B INA 96 FLAR [ AH
ML, [FIF4EL0.1 ml F 1.5 ml EP &, A 0.4 ml
100 = F+ & 0. 27 ml B-3i 3 Z BE Y Z-Buffer (0. 06 mol/L
Na,HPO, - 7H,0, 0. 04 mol/L NaH, PO, + H, 0, 0. 01 mol/L
KCl, 0.001 mol/L MgSO,, pH 7.0), $8/J5, 4> BIIMA 50 wl 4
f5.25 pl 0.1% fy SDS, B ZU ¥ 37, 24 M 4l . A 100 pl
4 mg/ml FIEFIEEE-B-D-F 2L T (ONPG) 28 °C JZif10 min,
HMA 0.5 ml 1 mol/L i NaCO, i ¥k 2% [k J 7 , 14 000 r/min &0
15 min, A3 HIHL0. 1 ml L350 A 96 FLARARR FLPY o BRI
ED(600) .D(550) 5 D(420) &, FI A Miller Units /A 20318
B-LFLWH T (LacZ) WG PE(E . AN IPTG 75 F: 9Ly X 1R, AR
W LacZ & PEF i BR L, T A se e o
1.7 B REes 5 s

HE U B0 Y B~ FUBHTY S 1 B T o5 1) e 43 i) 4 A
TEHEBEMFIRE RN LB hEs3% (LK AMP HHE 115 1H
kL) FEEUTCRL, 1k DHS o JZAS Wi L S /& R LB
M, BRERHUHE R VA B 3%, FEER ISR, BRIV Ay 07 16 21 194 i 36 465 40 o
o WEIZ ORI A0 I DR Y KST i 321, B B2H ifF 47
55 2 MR ZESAIE , LacZ B S22 B W T 3 B0 R 4 ) S, %
FRLI , SFARSE Y g8
1.8 IAFF 690 H

PR 751 5 MRSA N315 SEH 20 DNA #1755
HXF, AT T b A A R BeAE SR A P L 2 AR 1)

EME, A AR B b gt S5 AR FOR LA R 21K
2 #R

2.1 #4 % pBR-PBP2a th it 5 % 7%

FIH TR PCR 314 P1. P2, L) Bk pMD-PBP2a “h 54
AT PCR 438, 338 7= W) 28 1% (4 B RS R B L Ok, K/ N2l
950 bp (& 2A) ; U4 14 7= 4 , 2 BamH 1/Xho T XUEGY) )5 i
A pRBR ki) BamH 1 /Xho T {37 5,4k DH5 o, BEHL AMP $i
PEFURL TGV % 22, WK 2B R, AL ORI AE B BamH T |
Xho T WUHEFYIH 29 950 bp 4 H i B, ib— X d A ToRidE A7
WY, 25 5 5 7%, 4 A1 PBP2a TPase 3t R 3L /591 52 4= IE 7,
H.5 pRBR JFOhL [ KA R A T RNA RAR o W HRLAY N 3
JFFIIER LG, B I 2 ok Ay 44 o pBR-PBP2a,

M 1 M 1 2 3 45

5 000 bp
4 000 bp

3000 bp

3 000 hp—> e

— «—PBP2a 1 000 bp—f=
1 000 bp— TPase @

AR Hey PCR Y 3 =4 bk &R M:DNA 451 PCR ¥
3% 7 #; B. pBR-PBP2a 4 B by % & b ik 25 2 M. DNA 47 /;
1:pRBR % i #5;2: pRBR + BamH 1 ; 3: % 41 Jf # pBR-PBP2a;
4:pBR-PBP2a + BamH I ;5: pBR-PBP2a + BamH I + Xho |

2 =ABERN pBR-PBP2a MEE) K E

2.2 MRSA N315 # & B 28 DNA R R A& sz 2 B b 5

M8 &

B 3% MRSA N31S, #4> T so e vh 9 07 110 $ B 1 4
DNA, Z}BIH L pg JEH 2 DNA, HIR R B 1 Sau3A T 347
B4 Y] 30 min, 25 R0, Sau3A T 4E 1: 16 R, MRSA 3£
PRI 2H DNA #8743 U177 2 500 ~ 1 500 bp f) - BEde &, ek
1:16 FEReHY Sau3A T FEY) MRSA JE R 267 5%

2.3 MRSA N315 %A R Ry ME Sy 5

Ht MRSA N315 #f 3t [H 41 DNA 10 pg, 4] 1: 16 By
Sau3A 1 BEFFARSE2EY], [ 500 ~ 1 500 bp D) HBE, 5 H]
BamH 1 [FY1 I+ % BB ALY pRAC BURLI%E 32, 5% 1k DHSo K
WA IR AR 37 CHEFRIE Gl mvE S, Hhik
15256.1 x 10* Pk sE e . PEHL 50 A sk, AL T pRAC Jit
W22 TE RO S BT B I 5 | W HEAT 9% PCR 3388, 9738474
FH 1% Bafgt e ik, NI 3 BT LA H, B 4 B 1) 50 A4~ 72 s
90% LA b #8544 A BE, o BER/NREMLYE BLAE , R B AR v e
0.5 ~ 1.5 kb, /DR B4 46255 , 1T g5 I D J 9 /N | B 2
PRSP AR S8 B 56 (0 B, % S0 M 1
AR

WIS B, SCEER A 3 B TR B 2 | (R MR LT
{83 22 AN 5 L0tk i) TAE R . R SCHR (8 ] 4R i s
BOHAEARX N=In(1-P)/In(1 - f) (Hf N R malvife
$, POAEfT— B DNA JF 51 HH B RE R £ i A F B i -4
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KESHENHABKEZ ), L MRSA N315 % K4 gt 735 < a-ggggwé yah a—ggggaiﬁ
. + . +
MRSA N315 ZE [ 41 ( NC_002745 ) 4 K- 2% 28 kb, f 3 3. 55 x T o PBP2as5 e ORPrare
— a-PBP2a+7 = pBR-PBP2a+8

107, IR LA 99% (FHER (P) i 1 21 3 A 414E 75 — Bt DNA J§
G, i E 2 S B R (N) O 6 479, A58 T i 2 SCPR 1Y
SERERCH 6.1 x 10° 4 S 5502 9 A%, ik 3 1 L P8 41 SO
AR, AT LR T IR SRt 1 A .

M 1 2 3 45 6 7 8 91011121314 1516 17 18 1920 21 22 23 24

1 500 bp—
1 000 bp—

500 bp—

M: DNA #7751 ~24: # 3% PCR %52
B3 BRAXERHARENEE PCR i IBARKER

2.4 mEMLER kLR

W SO FORL e Ak 5175 T BURE pBR-PBP2a g KST i 1, %
B2H Jrak ATk, JLOH0E T 3 Y (29200 4~ vile ) , 45 R4k A%
9 AN EETIRE , BT IPTG iS5, A SE N Rk 1 B-KFLp
PG T (B 4) , Hor 2.9 5 5iE LacZ T3k 3. 65
£5F1 3.17 43 (50 wmol/L TIPTG #5555 ) , 5 P4 XJ IR pACACI-
pflap/pBRI28/KS1 (¥ 3. 25 £ 4 1}, BH 1 % i# pRAC/pBR-
PBP2a/KS1 ¥ LacZ 1% AR5 .
2.5 EANFINIE L F SN

B 3 URAN B A 38 v B~ LBl 5 P 24 0 0 e 1 9
AN SR A3 S RE 3R | A P BORLEA T DU , I 45 SRl 1k NCBI
P934 K¢ DNAstar #RAFHEFT 3BT TRIEAG 2R 8,9 A48 1 kL
T A S R Bk [T MRSA N315 JEH AL, e (2 45)
648 bp, fcJH (7 +5)334 bp, B LL AL S R — 1 S L R S B
5 pRAC Jivkr L) N\CI ARG, M 5B 1HSE H «-PBP2a [y
MEAEM. 9 MEAR B P& HigEHE 14 4,10 FLF 4 15 &
FIEYDIBEAR N, 4 A TR0 bt 3 X 430 2 2 5 B g 1) —
SMENE T IRIR S AN JRES 6 5 8 5 B w1 it Y £ A fi
BITRE(SMC) . 4iRWE 1,

- pBR-PBP2a+9
210 - —+— a-PBP2a+ACI

e a-CT663+\CI-Bllap

L]

0 10 20 30 40 50
IPTG pmol/L

B4 GEEBE9 MEWRAEIEN B2H %R (LacZ &%)

3 i

Wil 25 40 TR 24 W LE G PR B 32 0 A i 2474 MRSA
JEYLAE A BRI P TS ' . MRSA By £ iiff
25 A IG RTR YT X T A R IR HE . H T, MRSA X7
W R WIS B 25 A ke Sl a4 MRSA it
AL R SE R I, H mecA JEP | fem/aux JEP
TR E R A (CepA) it IEN " 4540 5 MRSA
FEMN 254 %, Hf, mecA JE K 4 5 7= 4= PBP2a, J&
MRSA $EA7 AR TR 25 AL i 1 A~ BB ) -, 2 i
ARG . SR, PBP2a 7 MRSA ) ik 45
3, DL R HE T BE IS ) AH G5 B T BB R T 48
I, 7E MRSA 533 PBP2a B 4H B./E FH 43+, X I
AF¥RZ PBP2a £ 5 MRSA M 2510 MLk A T & X,

H AT, B G BREBOR W 2D R T WF9E 2 1 A
HAEHM I HEE ML, e B2H R A5 4
AR (Y2H) Co-IP pull-down 2K [ S % A2 A

F1 BEYRARENRROEYERFZSN

: 1 A BE7E MRSA N315 ) o ) 5 ACHE RS E
= (1 N 7 o 2 i s PURNIT B
JF5 A B(bp) Ptk |- T AT B b i S A R FE TR s i 2 1 P
1 476 2 034 120 ~2 034 596 Genel 1D ;1124674 1 :hypothetical protein 18 Jik
Gene2 1D : 1124675 2 :hypothetical protein
Gene3 1D ;1124676 3 . hypothetical protein
2 648 1 403 348 ~ 1 402 700 Genel 1D ;1124066 1 : dihydrodipicolinate synthase 40 Jik
Gene2 1D . 1124067 2 . dihydrodipicolinate reductase
3 607 2013946 ~2 014 553 Gene 1D ;1124653 hypothetical protein 37 #k
4 535 459 197 ~458 662 Genel 1D ;1123181 1 :hypothetical protein 14 fik
Gene2 1D 1123182 2 :hypothetical protein
5 529 301 648 ~301 119 Gene 1D ;1123026 hypothetical protein 11 Jik
6 389 1217496 ~1 217 885 Gene 1D ;1123908 chromosome segregation SMC 20 Jik
protein
7 334 709 677 ~709 343 Gene 1D ;1123422 hypothetical protein 35 Jik
8 606 1218490 ~1 217 884 Gene 1D ;1123908 chromosome segregation SMC 20 jik
protein
9 602 1996 553 ~1 995 951 Genel 1D ;1124628 1 :hypothetical protein 46 Jik

Gene2 1D ;1124629

2 :hypothetical protein
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G— RN RSN Tk . FEARZ )+, B2H
F T 20 TR A A R P R AR T R A K
oAy 32 1, B8 12 N F A 1 45 A
SR FRAT R R TR S DR SR U ) 20 7 XL
FesZ R G5t PBP2a AYAH AR B AT T i g i 5%
TE R IIAE 2175 15 5k pBR-PBP2a Fil MRSA JE A 20 5%
IR SCHE W FEab L, W ST TR A A B 355 1 R 1Y
KS1 #5150, M fl & 28 B HE O 555 WA
HAEFIWE, AT O A LY lacZ % SRR 0k,
AL ARG B -2 LA S P A T A AR A 5
$5. PESCHR[9HRE , 7E IPTG %5, LacZ JG 4 F+ &5
2 A5 LA B AT RO R AT B8 e R, FEEAT T — 20 o it
FGGUE o AR S5 38 18 X 200 224> v B 1 S A2 i e ,
BT O ATEEAE Y. XF 9 ANAE W ORI 3 43 AT &
HAH A FE N 7 B3k B F MRSA N315 FEH 4, ik
648 bp, i/ 334 bp, AEiE LK A A — I & H R JH
BE5 pRAC JFoki B \C1 EEH R &, M S 5B HEA
a-PBP2a [AHEAE . 9 AR B & 14 A 4h5
LR, H 10 DN IIREAR N, 1 Ak AL —FR IR
A1 A R e R IR R, 2 ARG Y
IR EE A . Horp AU E TR IR A B N R
AW R S R, 5 A TR ) e s AR A 4 it BE
SR A A O A M e R R I8 IR RE 1 1L
AR Y 2 ,3- ANk E R R K 2,3 ,4,5- DU
M IE R R LA S AL S B R Y S A Y £ A fi
ERE R HA DNA i Al 1Y 15 P, 5 DNA 119
BWMSHGAE K, MR, X 9 P vd PGS Y 2 IKRE S
5 PBP2a tHEAEH , #5152 PBP2a 45 MRSA Ay
2 i T A RS RS B AR KB i A A DL A=)
FUIRERIE IS A RE A I 0

25 LT  ARBFS DI EE T MRSA N315 fREH
SHSCIE L) K fil A 3¢5k PBP2a TPase (1375 10 kr , 45T
TR ZE i T 7, %) PBP2a A H./E H & F 517
TR, R4S 9 AT BERAE Y s bE O T — gk
i B it 22 KX PBP2a {5k 52 1, TR ATAIE PBP2a
A5 MRSA i 2504 & A= (AL BE 5 T IR SR Sl

SE Lk
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