=) R4 ERE QBRSO MERR I 38 1T 2 FHITH 4 I DT
—R=y ) UEESEH & PBP 2 B RMEFORENT—

AFEH B-HEF AR
FRAFEFAEARRE"
N 4 i1
LB & S/ N

1T S
WA MEHRASH

&7

(PRE 64 7H 21 HRfT - PR 658 A 8 HRHE)

1993 FCERREM 2 S SBM I 0 OMAREERAVT, -7 79 LFREDER
#, R=v VU UEEES (PBPs) OEfMY, PCRiZ X 5 PBP2BRIZFORERTY, MU
TOBREER,

1) ZhsoEKOFIZIR, penicillin G (PCG)izxd % MIC #820.125 ug/ml T, ==
v ) Uit RERE (PRSP) & $E & huizikads 15 k@B s hlz,

2) PRSP @ oxacillin (MPIPC), ampicillin (ABPC), cefotaxime (CTX), cefdinir
(CFDN) 8 X t*imipenem (IPM) icxt$ % MIC i%, _=%v ) v BEMEMAIKE (PSSP) &
MTsENERBASHICRZ ST,

3) PRSP & PSSP O3 %175 7292, £ 5D PBP2B#GFO—HEMET 278
DIFEDTS 54 ~v—%ERL T PCR %2175 72, PCG ® MIC #$<0.125 ug/ml OE#K T3,
BHEEREED S5 4 ~—TDNA »8iES i, —/, PRSPBRHAD S5 4 v—TDNA
LR X Rz, T PCG @ MIC #520.125 ug/ml TH - 1zo #FDANIRIZ, class A B3
1¥, class B2 10#%TCH o7z, PRSP TH B It b b o ¥, PSSPAD /54 ~v—T
DNA 233818 & W - BEEEDS 4 BRFED S e,

4) PRSP Tz PBP2Bicxt$ 2 [*H]-PCGC 0BERMMEMSMETFTLTEY, FAKMATI
AR IBOEHNMLETLTWAHENE» o7, —H, PSSPoOdich 1A 1Bt 2
BRESETLTWAE, 202X BFZICHEBEL TWLAEBED sz,

MEDORE» S, KB 2 PRSP iz ikclass BiZ/EB3 % PRSP #8% <, class A ®
PRSP iz v a0, SETCOHMEICIZIZ W PBP2BREFOERKLH 2

TR E NI,

Key words: FfiRHKE, <=V tE, R=v) v #S&%EH, PBP2B&EF

I, BHEICBWVT b=y Y Uitk R EKE (PRSP)
DML Do H 5, iz, MNAPPRRATDOILRMYE
B, H2VIRHPEA»OSMESNBED I EpEE
Enz, ZhsDERFRTIEABPC BEXT, Z»iid
PRSP D{#E L U TERHK THR S 1L T X 72 cefotaxime
(CTX) bEHT, IV NRALZECEEL TCHHERL
TRl HE SN T BY,

ikRED~<= ) ~mi#ix, penicillin G (PCG) &

xfL T 21.0 ug/ml @ MIC % 7R3 # %83 & » % PRSP,

0.125~0.5 ug/ml ® MIC %~ ¥ & 2 EEMED PRSP &
LTREAIL T 3¥%8, PRSP BT 2 Mt #eHE 13 54
T, R=v ) YRBMAKE (PSSP) B THEE A
REhTw35BHEOR=v ) VHEEEH (PBPs) 03
b, PBP2B i3 2 EABMHEDET BRI Eh2HE
HEH0C, PBP1ARPBP2A OFRMMMETLTY
S, 2XEMIENL2H A ZPBPBRVWIEEh 3B

* IREX AR 2-11-1
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PRSP S0t b & 510 279, WK, HHRHLMM SN
Z PRSP cBWT W, A7 7% LRKOBAMENELL
7-PBP S NELTLEMHENZTEENRTY
6ls~)l)n

—%#, BBV TIE, KIS LIRS B2 &
5}Mt L7z PRSP @ PBPs et ¥ 3 8-5 7 ¥ L REDBLHI
MERN, BSHARY7 2 ARKCHT 2RNEMETL
TwWi L MELTWBH, WIFho PBP cxtt 5 B
BETLTOALIREL TR,

B2z, ERL& D 2MA» S, ROETHMS WA
® 7z PRSP D MME %175 L FIRFc, W7t 1 o
DLTHHSHLIET2LBEMEEBLU L,
FRXICBOTR, £OFEEMEOHKE LT, B2
INEL TV aHiRREOR» S 30 kEHBLT, i) 6
779 LRE T HERY, i) PBPs ety 3 8-7 7
5 LFEOBEMM, iii) PCRIC X 3 PBP2BREFOK
RIZDODWTITo ek e~ 35,
I. ¥ 8 & H &

1. {EREk
ERCHOEKEEZ, 193 E280548%TD
M, FRAZEEBABRRCBLTEEORE
ME» S BSNIMRREPD 288k, LREE
2RBEIC B TNEDILRERERE % 5 & B S 7 ff
REA2HKTH2, ThSDEKRIZOWVTR, A7
b RS HRAR, 1 X UAERR, B X UBEHBE
HBREER L, db¥ T, API-20STREPIC & D
ZOMKREFTR, APla—FTCLIRKRETH S =
LR LT,

2. ERIZZM
BREORE L7 77 LA REIIHT 2BBHIE,
HRCEREFZSOEEE I > THIE L Tz, 853
s a—7—tr b EREH RPN 2BV, BF
DR % 5% DHECMA THEAL 72, B2H
ZHIE L - EEIZ, penicillin G (PCG; BH 8%
BRE&#), oxacillin (MPIPC; BESIFEKKAXS4),
ampicillin (ABPC; BA{A 8 E X4 4), imipenem
(IPM; BE 8E KA SH), cefotaxime (CTX; ~F
A Yy kR EH), cefdinir (CFDN; RS,
T¥KASH) D6 EFITHS, ThEhOEAII,
FHEDEE S h MK 2 BZERXHEL N5 2R, KB
f#L 72,

3. PBPsicxd 3 B-779 LAREDOBEAMMEOR
ggj»

FNZTHhOBEKKD PBPs I $ 3 -5 7 9 A%
OFEMMIZ, [*H]-PCG (9.25 MBQ) #% B\ TR
L7z

iR 1 50 ml @ Todd Hewitt broth (TH broth:
Difco) THI#M%L /%%, 500ml ® TH broth (Difco)
AR, 37CTO6HREMIE L oo RWT, 4°C,
10,000 rpm T 10 M8 L, DB % PBP @
W (pH7.2) T1EI%KEL 1ok, BUKLLTHRE
Lte, Wifkd S OG5 DM IBLE " IZPE - Tz,

[*H]-PCG Lt &ME 5 Lt DRIGIZ, MERRAEL
T3CTIOAHMA v F2R=FLT, RIGRTHD
RMIAMECTINA TS T T 4 —DRERBL 1245
E i e,

4. PCRA774~—

PSSP & PRSP @ PBP2B =z FRHEA D75 4
< — 13, Dowson'*'? i X > TH#&&h/:PBP2B
REFOBERTIOKKICH & T EIWMBEEERL
2o T2xbb, OPSSP DO PBP2BREFD 1,490
bp 51,729 £ TD240bp 2METE26 0D, @
PRSP @ class A £ifh % PBP2B REEFOER
;3D 1,515bp 525 1,729bp % TD 215bp ¥ HET
340D, QPRSP Dclass B L ¥ ifh 5 PBP2B
BREFOERBID1,444bp 5> 5 1,729bp £ TO
286 bp BT E S bDEEKL 2,

Hb¥ T, O ARE KA X autolysin REF
(lytA)*® D 694 bp 5> 5 966 bp £ T D 273 bp % K
TEL774~w—%ERRL 1.

IN6DT747—DHb, QL@%BLbD%
PCREEH A, OLt@%3bD% PCRESHB
L7,

A) 7354A<-—RBEBA

@ Streptococcus pneumoniae autolysi specific
primer

ALY 1: 5 TGAAGCGGATTATCACTGGC

ALY 2:5 GCTAAACTCCCTGTATCAAGCG

@ S. pneumoniae PRSP class A primer

P2 BR 4:5 CTAGGCCAATGCCGATTACG

P2B4:5 AGTAGATTCATCTGGTAGGTC

B) 54~<—RA¥B

@ S. pneumoniae PRSP class B primer

P2BR 3:5 CCAAACCTTAACAGATCAGC

P2B4:5 AGTAGATTCATCTGGTAGGTC

® S. pneumoniae PSSP primer

P2B3:5 ATCAATTCTTGGTATACTCAGG

P2B4:5 AGTAGATTCATCTGGTAGGTC

5. PCRiZX % PBP BEGFOBRE

MEEKEH (BRNE) FicRE L MRRE
3, 204l OBER EHS5rUDAELLYAIT
Fa—T~HEEPHOVTl ao=—YHELL. %
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B, PCRIEE® A £ B (FNhFhDTSI74~—3 vy a) b ¢}
7 212 DNA £ A 5 —¥E Rz 7 b 0> i, 1 PSSP PRSP PRSP
Bkkico % 2AD~v A 70F a—TREM LT, Fa ClassA ClassB
— 713, Gene Amp PCR System 9600-R (HA®© (UB-034) (UB-023) (UB-008)

v a@) ey L, 60°C, 204, fi\TI0°C, 10
5B OVEEERERITo 720 KT, PCREGH]D A &
BrazhZhDF a—7IZRIZ5d TRz,
PCR ix, @50°C, 30 %, @70°C, 30#, @94°C, 15
BOLET T30 %4 7 V7w, RINEOWEE, 3%
PR D 7 4 10— A7 VR & v CRESIKE 217> T
L7z
. # L

1. ¥HIEZME & PCR OBHEOMMR

Fig. 11213, Mi%kEkE 3 #kic>w T PCR 21T\,
Z ORI PEY) & &V B LA VKE U 7o RS 72 gl & 7R
K

PSSP £ 3L T H % UB-034 £ 1, PCG 2 0.016
ug/ml, MPIPC i 0.031 ug/ml ® MIC %277 L, 3E#|
BZMD oo PSSP LHES NI TH D, A A
SARWABEFRAO 774 —TCHIEZINS
DNA SFEICHYS L, B4 7413 PSSP ® PBP2B
BRHEBA774~—THIESh 23 FRCHEL L
DNA TH 2%, AT, ZDX D12 PCR TPSSP &
HEINLEM%E class S T e LT,

e Class A & L7z UB-023 #ki&, PCG 1 0.25
ug/ml, MPIPC iz 1.0 ug/ml ® MIC % 7= L,
OPRSP tHES NIk TH B, ZOWKTI,
PCRIEEH A DA T2AHKD DNABREI ATV S
2, DTROKEWL LDV RS A EEF, TH
PBP2B D class AZRAMRH T2 774 ~—TH
g2 7z DNA O FRIC—H LIV FTHS, U
T, 20Ok KHEE%E class A D PRSP L KRBT %
WD A

o UB-008 1%, PCG iz 4.0 ug/ml, MPIPC
12 8.0 ug/ml ® MIC 277 L, B & » 7% PRSP TdH
2, ZOFEKTIZIPCRIBGH A T WA BIEFICH
23 2 DNA, PCRIES# B TPBP2B ®class B
ZEEBET 2 DNA O TFRIC—BL 723> R 558
Hohd, T, ZOHEIWXclass B D PRSP &
szl

BEED PCR OB E, B-7 79 ARFEEZM L
OBE % Fig. 2 10R T, HEHIEZEEED Lr» o D
PRSP & PSSP m#kAlix, NCCLS O#i&EYIcfew,
PCG izt L 0.1 ug/ml BA £ MIC 2R 38k, &
2\ i3 MPIPC 12 1.0 pg/ml BA_E D MIC %R § #k %
PRSP &4 5 &, ZO&M%zILchiedEki3IAL

Marker A B ABAB

(bp)
404
331

242
190

Fig. 1. Agarose gel electrophotogram
of PCR-amplified DNA fragments
of the autolysin (ytA) and PBP 2B
(penA) genes. a) penicillin-sensitive
Streptococcus pnewmoniae strain UB-
034; b) penicillin-resistant S. pneumo-
niae strain UB-023; c¢) penicillin-resi-
stant S. pneumoniae strain UB-008.
Tube A contains two sets of pri-
mers, for amplification of A and
class A PBP-2A genes, respective-
ly. Tube B contains two sets of pri-
mers, for amplification of class B
and normal PBP-2B genes, respec-
tively.

ORI EBTHAT 15 ThHoT, £D5H, A
TR LT 10 BRid class B @ PRSP, MEIT/RL 721
BE1Z class A @ PRSP k351 s iz,

LirLEdss, OFTRLULI4BRTIE, BRLE
PBP2B 2T 270D 774 ~—TIiZDNA D
HEESE D 53, PSSP » PBP 2B#HAD 77
4 <~—TDNA Mg X1z, DD, PRSP THY
85, class S EHEIN TV Z LT, WEDK
BB TLH—BL TOROLEERRA ST,

% 72, PCG Iz 130.063 ug/ml ® MIC % 7~ L ,
MPIPC iz 1.0 ug/ml ® MIC % 7~ U 7 k43 1 REFAE
L7288, Zhd PRSP THY &dss class S LHE S
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(ug/ml) (ug/ml)
16 - 16 T
! YY) L
8t : a0 sps 8 .
4 ! 00 ir 1o O 4a
2b lo 2t ! s 2
 apelae { 3 i i
S osp W & 05f po°
S ozsf e 025 ______ L L I -
0125} ! o125 eefo
0.063F 232 ! 0063} eeoq® !
0.031} o : 0.031f o 888
0.016} i 0.016f :
Al 4 4 " A a1 4
0016 0.063 0.25 124 816 0515 0063 025 1 2 4 816
0.031 0.125 0.5 (ug/ml) 0.031 0.125 0.5 (ug/ml)
(ug/ml) Penicillin G (ug/ml) Penicillin G
16 , 16 T
8t i 8t i
4 ! 4t H
E 2[ : £ 2f !
%1 Y a2 gt |
‘g 0.5¢ i A O ad ?_S. osk H
k] H E ! asa
S o02sp I B—— = 0.25f H [y ve
0125F o e, 0.125fF ______ _;-9_-_3._-55__--
0063 88 | © 0.0631 :
0.031F [ ] l 0.031}F p .O-
0016 @ 409 | oo16f « 883888 N
ddd 1 " 4 A e e A 4 A A A
0016 0063 025 12 4 816 0.016 0063 025 1 2 4 816
0.031 0.125 05 (ug/ml) 0.031 0.125 0.5 (pg/ml)
Penicillin G Penicillin G
Fig. 2. Correlations between the presence of the PBP2B (penA) gene
and B-lactam susceptibilities in 30 Streptococcus pnewmoniae strains.O
and @ normal penA-positive strains by PCR; l: class A penA-positive
strains by PCR; A:class B penA-positive strains by PCR. The
breakpoints for sensitivity and resistance to penicillin G and oxacillin
are based on the recommendations of the NCCLS®.
ntwnz, BRI RRAT L o e =T,

—77, PCG iz <0.125 ug/ml, MPIPC iz & <1.0
ug/mlOMIC %R ¥ PSSPO 14 TIX, + )T
PSSP D PBP2BRRHBA D 75 4 = —TDNA 5§
BENnTBD (class S), MHEDRMIT—HL T
72o

%7z, PCG &£ ABPC L D%, $2WIZCTX ®
IPM £ DBFRIZOWTHRFIIRL7-e FDORE,
PRSP & PSSP 2 DWW T DEBIE—GRIEETH - 7-
3, PBP2B DER %MK HE T 5 PCR O L 13—
LEWKBbTHTRH 5, BETZ LIS KET
Holz,

2) PBPs & MIC & 0B8%

Fig. 31z i, PCG iz % 4 % MIC 450.125 pg/ml
L EDE#RIZOWT, [*H]-PCG 2w T PBPs

—BEWRMOAI ST A-1ay ra—n L TR
PSSP & UB-034 %DM TH 5, HpicE LI kD
2, BiRIRED PBPs 3 FROK Z0ih oK,
PBP1A, PBP1B, PBP2A, PBP2B, PBP3 t#
EhTw3, LPXLZOEHETIZPBP2A & PBP2B
D FRIGABUL T 3728, tul*a’)/f/b‘t&‘
S2TREINTWVS,

AT L2LBOEKRTIX, » 5 AL-8 a)UB—ozwﬁ
2T, PBP2BOHFEERRTAL Y FRIEL
AERHENIhT, PBP2Bicttd 2 8-5 7 5 L RE
DHEAEBMETLTCwS LYl 7, 27T
o —)V¥ED PBPs iz LT3, PBP1A ® PBP1B,
HBVIZPBP2A DN FNEbHTHL BT
2, BLALEDONZLEEKLZLRLIEEH,
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PP 1 | ( X ) 10 1 I
N .
1B— ‘
2A o
-1 ‘ S

|

Strain B UB UBUB 00 TO

S

PCG | 0016

MPIPC

—

| 0.031 S0 1.0 X0 10 X0
— S
PCR [ S B S* B S° B

L

-----,"———.—.—

-QQ-—-‘-~-~‘-A‘-

[ Up (M (I U (N H (W H [HH
no 034 011 125 176 01 01

021 (1R8] 018 0l [l 00 0’5

1.0 1.0 10 0.0 1.0

PCG: penicillin G, MPIPC: oxacillin

Fig. 3.

Fluorogram of the penicillin-binding proteins of penicillin-resistant Streptococcus

pneumoniae. Membrane fractions were incubated with [*H]-PCG for 10 min at 32°C,

sarcosyl solubilized, and electrophoresed.

Zh o@D PBPs izt 2 EMMS PSSP ictEL Tid
BETLTWIREBEBSSSEEL TR ILNRSH
120

—%, A7 AhL-8ICRL7-PBP2BSBRIE T
UB-024 #Ci2, PBP1A, 1B icx3 2 B MM I3E
BIETLTWw, Z0#%DPCG X3 3 MIC ik
0.125 ug/ml, MPIPC izxf3 % MIC & 2.0 ug/ml &
BoTHEY, BEHOLEH»SIZEED PRSP £\
Ztizkesd, PCRTiZPBP2BDERIIKRE S
T, class S LHIEEN T3,

F#kic, Btz wH%ff L 7z UB-125 £k & 00-01
HY, MIC DL i385 0% PRSP Th - 7228,
Zhb PCR Cidclass S tHES MK TH B,
h52#%13PBP2Bicxtd 5 [*H]-PCG OBMKE
S »IETLTHY, PCR OBMS—BKL T
BuZ rdEIhiz,

Fig. 4045 A-2 L 3izi3, PBP2X tMigh 3
PBP #5# i & h 72 UB-030 # & UB-008 £k D& %
Tto ZD28ITPCGIZ 2.0 pg/ml & 4.0 pg/ml D
MIC2RL, EARZHDOI 2S5 RHES X
PRSP rHEXh T3, £/, ChH6DKRTIE, 2
XDMicPBP1AME > &Y, AT
PBP2A 2B zx3 3 [*H]-PCG 0FfHE & Btk

BIHLTRETLTWE, 727L, 202k
PBP iz D W I DF#EIZE L TH 545, PCR ORET
i UB-008 #kix class B ® PRSP, & 3 1#® UB-030
#kix class ST PSSP L HEShTWw3,

—%, Fig. 4D# 7 LA-4 UBOERKIZ, DO TE
WRLick 5w, EFIBRZMEDORET PSSP L HE
Ehl-#T»H 3%, UB-122, UB-027, UB-004, UB-
132, UB-020 ® 5% Ci¥, PBP1Bicx+ 3 [*H]-
PCG DEFMLET L Tz,

Fig. 5%, PCG & MPIPC iz3x¢3 2 MIC Dtb &
13, 12 PSSP L¥IE S h1-E#TH % 5, Fig. 4
IZR L 72 PSSP & i3%®R%>7: PBP 8% — > %RL
lEKTHE, AFL-JRERLIEaY O —D
UB-034 ¥k PBP iz t#3 3 £, OPBP 1A DFf
ET L Tw3 UB-033 %, @PBP 1B DFEMMH
{ETFL Tvww3 UB-301 #%, UB-006#:, @PBP1A,
1B, 6T 3DEMELETL, 512X MR
WwitEhids, PBP2BOENMRERLtBEbn 3
UB-117 %, @PBP 1 B ORI SETL, 2 X 55
wohsss, PBP2BOBEMERERE LEKENS
UB-001 #k & UB-005#, #L T, ®@AKICRL®
PBP1B & 2A OBEMMIZMETL w325 PBP2B
DEMMEIZIZIREETH 55 L ¥W & hi- UB-108
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o
0.016 0.063 0.25 1 2 4
0.031 0125 05 (ug/ml)
Penicillin G
Fig. 6.

(B)

0.016 0833 0.25 1 24

0.031 0125 05 (ug/ml)
Penicillin G

Correlations between the affinity of penicillin-binding

proteins and the presence of normal or altered PBP 2 B
genes in penicillin-resistant and -sensitive Streptococcus
pneumoniae. (A) reduction of affinitity of [*H]-PCG
for PBP 2 B; (B) normal affinity of [*H]-PCG for PBP
2B.O and @ normal penA-positive strains by PCR;
M:class A penA-positive strain by PCR; A:class B
penA-positive strains by PCR.

BTH2, TDXS R PBP/S¥ —V %R T
WAEKRIZBWT Y, PBP2B it 2 BRI IZE
ELHEsnhsBHKIcBWw TR, MICOE» 5 i
PSSP L HEE N Z2EHRLFZVEWIRBEE R > T2,

3) EFIEEM, PCR, & Ui PBPs OB &
]:51E

Fig. 6 1%, OPBP OB MM ORE %2 bz, @
PCG &£ MPIPC izt 4 2 MIC ¢, @®PBP2B&fE
FOPCROBBICOVTIHFEDOHFREEEDHD
THb,

Mo (A) ik, PBP2B x4 3 [*H]-PCG
BAIELMET L T2 LI S i 14 RO % R
LTHs, INoDEKIITRTPCGlzxLT=
0.25 ug/ml, MPIPC izxtL T 21.0 ug/ml ® MIC
2R, ERIRZMORE L PBP OB OMEE
B—FHLTwiz, LHL%kss, PCR DRKETII,
14 #7111 #kiZ class B @ PRSP, 1#kid class A @
PRSPicg#RICcCE - b DD, OHITRL 72381
class S, ¥ %&b PSSP L ¥|FE &h, PRSP D53
WREIZ> Tk,

—%, KD (B) i2;RL7-#kiz, PBP 2B O
BRIEELHESA-EHERTH S, TOMD PBP icxt
THEAMEDBETIX () RIKEELRY, ZhsDH
BRCIIPBPIAR2ADHMESETL TS
E, 2XHDBHBLTWw 38 TIIMPIPCicxt ¥ 3
MIC 2 ®E W e Bbi/-08, HkEB vl

WCEARE R AR IR R WL 188 v o Tz,
Ir. = ®

PRSP i 817 2 AWM X, 3 TIXBKROR
RECI-THEERESNTED, HIRLL & 5,
W OH»DPBPs & § 3 6-7 79 AREOERMM
DETHEHECES L THE I LBHESLIIEINTY
39, zOHTH, R=v ) VEEMMEICIZPBPIA
DERP2XOHRE, Hork~=v ) Uiz
PBP2B DZER#Mb-> TWwa Z afgHash Ty
522)0

Zh 5D PBP1 A%, PBP2X*?, PBP2 B'®?
ZI—FLTWARZENETNOBRIET Y, T TIXEDIE
HEFIBHRESNTBY, PSSP OREF L DL »
5, PRSPZRWIZEh 3 Zh o DREFIF, fio
VA HREBROERERTIE YA 7 HICERHEA X
hicbDEwnbhd, FHIREZ LR, Zhs5Dfk
EF IHEHA S 2 PSSP % PRSP \ L BT
2ZEDHUEETHHEO LT, OV VHRED
Streptococcus ovalis, Streptococcus mitis, Strepto-
coccus sanguis Fx b= ) VitHEN L KGR
TERNZLTHB, 12, ThoDHEEBRICL -
T, BoS»L~R=v ) Uikl PBP2B OBEFE
EPPEELTWE I EBEMFITONT WS, BET
X, &5, PBP2BRBEEFOERECIZ, HEXDE
“hclass A Lclass BOH2 Z ENEHENTWLED
B3, ZhefioR=y Y Uity o 3 BRE O ERF]
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LERBT 2L &b THE-> TS, JOEKH,
&, PRSP Ot R5F O—# gl ik BICHET
BZUVHHRERRTHL EHEEIND™, FLT,
BRI R & N TR E TR B I IR O R
i i RBREAKPEREN LS, EOMRED
LE2FA T eH2 5N B,

RE, HREMICIEE > TV % PRSP % it 4%
Ry =, MME, PBPs /8% —>%hoREMIC M
WdasL, 2HBDOARS VHEE, | BEONH
Y — MRk, 1BEO7 S AERKICHITSEN
632)0

BL2BRLIERS 7, BBEICBIFS PRSP
KR TER L L5525 PBP2BREFOERICET
{ B-7 7 8 LKREOBENM DIET MMM E T
ZbDTHETLETHLTVS, LrLikss, L
ABL72PBP2B D2 EEDNERDD b, KFHDOK
bclass BERDPRSPTH D, class AZRKIZ
B VwZ esERaN, SEIZMER IR
LTwins, EHKE ($# No. 135, E42REHEEK
LEBEZLBRERE) OBRFC L 2L, XD
PRSP Tb 23F ® 19 BBt ks h T3, &
NHEARS VHRKTELBOOSN TS MERNT
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Mechanisim of resistance in penicillin-resistant clinical isolates of Streptococcus
pmneumoniae: Analysis of penicillin-binding proteins and the PBP 2 B gene
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Susceptibility to S-lactam antibiotics, affinity of penicillin-binding proteins (PBPs), and the
detection of the PBP 2 B gene (penA) by the polymerase chain reaction (PCR) were studied
using 30 clinical strains of pneumococci isolated in 1993. The following results were obtained:

1) Fifteen of strains were identified as penicillin (PCG)-rsistant strains of pneumococcus
(PRSP), with minimum inhibitory concentrations (MIC) of PCG=0.125 ug/ml.

2) The MICs of oxacillin, ampicillin, cefotaxime, cefdinir, and imipenem clearly differed
in PRSP and PCG-sensitive strains of pneumococcus (PSSP).

3) PCR was performed by preparing three sets of primers for amplification of part of the
PBP 2 B gene in order to differentiate between PRSP and PSSP. DNA from 15 strains with a
PCG MIC <0.125 ug/ml was amplified using primers for detection of sensitive strains. The
strains for which DNA was amplified with primers for PRSP detection all had MICs =0.125
ug/ml. These strains consisted of one class A strain and ten class B strains. However, DNA
was amplified by primers for PSSP even in four PRSP strains.

4) In PRSP strains, the affinity of [*H]-PCG for PBP 2B was reduced, and affinity for
PBP-1 A or PBP-1B was also reduced in many strains. Some PSSP strains showed reduced
affinity for PBP-1 A or PBP 1B, and PBP-2 X newly appeared in some strains.

These results suggest that many PRSP in Japan are variable strains with an altered PBP 2
B gene belonging to class B, that there are few class A strains,and that there are PCG-
resistant strains with changes in the PBP-2 B gene that have not yet beem reported.



