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EFBAE L BEROBRE L3\ =] TEERLAR=Y
Y yEAvhE, REBRESRERICHEL, SHRTER
PERONDZLRBERIEBRTEDN, HTROERLAYH
T kR, » ¥ HVIBEOHERND B VIR E,
HIZL AR IR TW RV, B, p-(trimethylstannyl)
Penicillin V (TMS-PCV) % [*I]Na (RIS & €5 &I
&) EbDTHHEIZ []] Penicillin V ([=I]PCV) # &K
T&HILHMREND, [ZI]PCV i2 PCG & HHERIZK X
(EDHT, [“CIPCG ® [FHIPCG R T [=I]PCV #
HWTbEBD PBPs &&BAEDF— s 2B 5h 5k
HREVEEZONZzD, [BIIPCV ICXB#R%2 [4C)
PCG ICXA#RLHBRIT Lz, &5I2, PBPs &8
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72 IP(BL740Va) 2RSS EE
g ThHD, HEREICHNR, PBPs &4 HMAM % M BA %
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L R EH &K
1. ['»I] Penicillin V

Blaszczak L C 6D} (Z# U, Iodo-gen (Pierce
chemical company, illinois)” 100 ug % 3— b L7=3&
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FEMER) 2 [*I]Na & 30 FREEEAKL:
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Fig. 1. Synthesis of [*I]Penicillin V.
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2. IBAmisrod R

R BUM A £ T Tripticase Soy broth (BBL) TkiM
REBLUZCMAZ MMM (Insonator: Kubota) L,
7,000 rpm, 4 C T 10 min a0 L7 Fif, D0z X
512 38,000 rpm, 4 C T 1h sl L7tk M2 i L
TebDEBWIsE L7,

Streptococcus pneumoniae DX EIZ1X 5 % horse
serum Jlll Todd Hewitt broth % Jij\v 7z,

3. PBPs¥itvHAE O

S 96 7 2 v~ 4 2707 L — MITifo 2, B
310 ul IS KRIREEDBMRHE 14l A 10 57 30C T
RiE#k, =1 »5vid “C THRLAR=Y) %
2ul MAIHIZ10 900 30 C T v Fa~x—bL7,
10 % Salkosyl 1 ul % M A %W T 20 50BOK L7, &
L4312 loading buffer 7.5 ul & fi-mercaptoethanol
25ul EMA7z. 3= liiGkEh¥l (ATTO) %1
V. 25 mA/plate T 1.5 B[] SDS-PAGE % 11 - 72, ik
BEOTYVE 50% 25—V T % BT 20 4rRIA
WL, 5% A% 7=V 7% MET ko TLMH
ERTIPIC 1~7 HEBRYG L. 13 6h7-45 X BAS
2000 VAT A (BL71400) THRITLA.
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To WML O TRMO O/ IR RITIZEA L
WY, E coli TIIMBLETIIDEWV)AEL AW
ik QA A, F MG Z LT A LIS
£0, [“CIPCG TH ['“1|PCV & il BLISE > pi g 18 1€
A oHNrz, Fig 312377 L WEMTHS MRSA &
S. pneumoniae ® [“CIPCG 2L 2#i# % r"¥.
5O W, 35S MRSA (CBWTIdMm L ZTr) 2 &Il
£ ) PBP 2'fa S aMnAdh h, |6 CEEGIEER Tl
sl L7z H 72 i Asie W Ze i g 23 i b7z 7
T LRYERTIZY 7 LBRYERICH# LT PBPs BA4C
¥ZoHmchh, MELCTRETLIETHLLLT T
LEEVER X D LR T PBPs 2 T& 5 2 EH 6,
CHODORHMAICETHHMELEABLTH K& LM
MUz e Bl L7:. RLG ZHviug, BHBER/8 F
EBLEITIETINMICIEENEHD LD, [“C]
PCG TIAXNLLZzHES [I]PCV TIXNL LKL
S & BN 3 O R AR BT E DT RE T dH - 720
2. WA T v 7 OMwELoEE

S. pneumoni-

P.aeruginosa
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A : Before ultracentrifugation
B : After ultracentrifugation

Fig. 2. Differences observed between PBPs labeled with [*IJPCV and [“C]PCG in
Escherichia coli and Pseudomonas aeruginosa: Effect of ultracentrifugation.
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Fig. 3. Differences observed between PBPs labeled with [“C]PCG in MRSA and
Streptococcus pneumoniae: Effect of ultracentrifugation.
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Fig. 4. Affinity of cefoselis and imipenem for PBPs of MRSA 2562 M2.
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72, CORETELIINE)XABOHEEE R %D,
RIGHDOEREZNSSTHI LML ) HELE
B3RT AV b—T 2 HMIME) ZEHTE)

3. [®I]PCV %AV Tillls€ L 7= PBPs 45 &5 BUAItE

Fig. 4 I{Z MRSA @ PBPs (249 % cefoselis (FK
037) B & 0¥ imipenem cilastatin (IPM/CS) ®#5GH
DS TANI ) TT7T7 4L AMN G Rd, 14
RREGE ROMRTH LA, TXTONY FHRKRHT
& ICo HDFHRIA T 57 RE T - 726

E. coli £ P. aeruginosa ® PBPs % [»[]PCV &
[“CIPCG THEMT LR % Fig. 5 IR ¥, B
{LEOENPAMITXTEH UEMAETITY, =ik 1 H,
“C 1 7 HM IP [CBS L7=. [IJPCV & [“C]PCG
CBWTH R TIKE Sy — VIZIZIZEBETH - 7225,
HFH 1 HEOBIHZ 22 5bF B[] PCV @ At
WY FHERIICROERTH > 720 P. aeruginosa

o> PBPs ifithidgg <, MERIETIIBEIBEMAZE
LTw7, AETRBEELCHAENRONI-LDOD E.
coli (ZHA~RDE2KIZgEL, [=IJPCV T PBP 2 D
N RIS ThH -7 61 [“CIPCG TR TR
DRKER 1AL 1BIIZOWTYH IC. AWM TE LM
2720 P. aeruginosa {22 WTIIRFRHMEZERT 52
ENhdLEZ LN,

At RETdh - 72 ICsofti 2 LB L TA S & (Table 1),
W§ho PBPs iIBWTH [“IJPCV & [“C]PCG T
K& zBdoohirosrz,

4. FTANI VI T4 ETINMAOTSTT 4 ORE

GROBHIZTRTIIANI ) Y57 4128017
SIZH, ThAa T ST 42 hBL, Y LoknEy
HET7 1 VABBOTFROAE Lo/ T2 7
MAa Y574 TRFYY P A= —TRIELINY
FORIBFITHIZAH DR T L ERMEICZ LA - 7295,
IP ClASHEEZ L VIRV EBICHZ ) EICHIET S
CEHNRETH Y, ERUEMNET -

I % =
f-Lactam OB AELT HHEFI21E, 1. PBPs
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Fig. 5. Affinity of cefoselis and imipenem for PBPs of Escherichia coli DH10B and of
Pseudomonas aeruginosa FP1457.

Table 1. Comparison of ICs values obtained from assays using [*I]PCV and [“C]PCG

(ICw: ug/ml)
PBPs
MRSA 1 2’ 2 3 4
Cefoselis [=1] PCV 0.076 1.65 0.068 0.31 >5
[»C] PCG 0.07 3 0.06 0.58 >5
IPM/CS [=1] PCV 0.16 >5 0.11 0.11 0.024
[*C] PCG 0.16 >5 0.5 0.22 0.051
PBPs
E. coli 1A 1Bs ) 3 4 5 6
Cefoselis [=1] PCV 1.2 L. >5 <0.04 >5 >5 >5
[#C) PCG 2.7 1.5 >5 <0.04 3.9 >5 >5
IPM/CS [=1] PCV 0.115 0.31 <0.04 >5 <0.04 0.25 0.53
[*C] PCG 0.17 0.31 0.04 >5 <0.04 0.13 0.62
PBPs
P. aeruginosa 1A 1Bs 2 3 4 5/6
Cefoselis [=1] PCV 0.13 3 - <0.04 1.6 >5
[#C] PCG = = - <0.04 1.45 >5
IPM/CS [=1] PCV 0.17 0.20 - 0.09 <0.04 0.85
[4C] PCG = = - <0.04 <0.04 0.70

—: not calculated
IPM/CS: imipenem cilastatin



82 HAfLEREZIMR

FEB. 1997

o EAME, 2. f-lactamase TEN, 3. HBLE RO
3ONEXLNTVE, ZATHLo L DEETHAIC
b2 b5F, PBPs &4 BN EOUEHEDOHMS
BV —F VICHET B LI L A LRTREZRR
Cdh b, £ T PBPs A BMMEOMWEE L T
W BELTEINERI L,

FhR%BAE, 1 EBR7Oba- VoML, 2. K
SRAENES % ] THEMRL 2 PCV OFIH, 3. 7Y
ANIV?TT7 AL BBEROMNED 3 2TH 2,
FFELICOVTHRRS,

EBR7O0ba—VICHLTIE, MERXHELEITICY
CETHEMTELINICHRAEBTHRILERAL,
BLALYORBRAIHEREICODGHTRTHS2, &
BOKCLIIRESTOBRNOERITIIANI I T F7
{ICEAREDLERICAI LIADKE W,

[=I] PCV X TMS-PCV % lode-gen #FfEF T [*I]
Na ERIEERBIEICEVMBICARTHI LT
X, BNETIEARLTEDT TERICMT L LA
TEXOMEOERLLEWIAERICELN, LHIL,
] (3 BEHEME AR VR LR, HRICERT
BELNITHRELZBMIALLLAY v 2B D,
Blaszczak 5 12X % &, 387.5 GBqg/mMol, 28 ug/ml
DBED [SIJPCV % 4C T21 ARETHLETD 50
% BB THEEEIRTWS, COERMTIE, 1 A
BIZI—FIRXVEFILENDY, HEHEAMT
hwiEzobhil, F0O#H, Preston Hix, 4 C T 60
HEMEAICRAAI LERLAZY A, PCV ORER
TICE kBN 7 — VICHBFH A XS,
FZT, FRNVMIBVWS TMS-PCV OREZA2LT
HEHORW [=1] PCV 28K L7z, ThE/h3iFL
TKIATARLY ) —VChRE##ESR -80 C IRHF
L, EREMLT =1 OXRH 2z Mk LERTED

IPCV T#Y 2 MEICMRLTHVAS XYL, D
HE TR LSS, #PEMIIMEICH BRI
AVFTHLBR2EL7

SYFNIIZIT7 4 RRAVASEICEDHIAIR 3
Bdd. HBHKERVAILENZVW DY VORLE
MU TELC L, 74 NVABREF YV A=
—TOMWENFRETROMTIER L, ETLTIP
OBATERICH T 5 HMEFRVAHEREN X M7 4
NACHABRICENRTVWAI ETH A,

Table 2 (c BN EL DHBRERL e KRB
O—BOEFRIKNOLUMICHY, RAMRIZETS
BAC 4 HA S 2 HEERE N, IP ~DOY VOB
MASEE A S 1 HTH2THY 120 UTFICEEER
720 P. aeruginosa {22V TR EX+FLIXER LWV,
PERBICHBT AL ERHCKBESATBY, BEKRA
RAVLERTACLICEINETEAZLERXOLNS,
[13[] PCV AMLEMICTARETHHEVIRAD, -80
CICRETALICEVDABRERMTALNTE
A

%7 [=[]PCV T#H o EBRkRE [“CIPCG
THOhRy - EEBPLTEY, [=IIPCV ZAW
THIE L7 cefoselis (FK037) & IPM/CS @ PBPs #
SEBMEE [“CIPCGR VWAL AL KA EDLLE
Mo7: (Table 1) OT, [“CIPCG nfRbyiZ [=I]
PCV#AVWT LBV EX G

RHBEZESLICETARALLT, HEERORW
[(#[]PCV # VW TRABORFZT-o 1R, ELVE
EoLAMRONIA, Bo6hi: PBPs D4y —Yik
[MCIPCG ZH VWKL —BREVEVWNKRE LI
(Data not shown)o, =iz, BUHER%Z—EICL-L
X [=I]PCV O#EH [“CIPCG IZHRTHERICE
A B72DIZ, X=Y) D PBPs NDT 74=71

Table 2. Comparison of the new method with the ordinary method

Simple and rapid method

Ordinary method

Labeled penicillin [=1]PCV

[“CIPCG or ['H]PCG

Preparation of membrane no ultracentrifugation

38,000rpm, 1 h, 1~2 times

Reaction 96-well micro titer plate, no centrifugation | micro tube, 10,000 rpm 15 min
Electrophoresis mini-gel: 11¢cm X 9em 1.5 h. gel size: 15cm X 18 cm 6 h.
Detection of radioactivity radioluminography fluorography
ICs-assay BAS 2000 densitometer
Period (experiment) 2 days 4 days

(exposure) 1~3 days 7~60 days

- simple and easy .

Advantages - rapid - labeled compounds are available

+ high quantity

- stable (long half-life)

Disadvantages

- unstable (short half-life)
- labeled compound not available

- complicated
- time-consuming
- low quantity
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A simple and rapid method for detecting penicillin-binding
proteins using '#I-labeled penicillin V

Yoshimi Matsumoto”, Kaori Ishiguro”, Shuichi Tawara”
and Yukio Yoshizawa?

U New Drug Research Laboratories, Fujisawa Pharmaceutical Co., Ltd., Osaka, Japan
¥ Isotope Research Center, The Jikei University School of Medicine

A simple and rapid method to detect target enzymes of f-lactams (the penicillin-binding pro-
teins (PBPs)), using I-labeled penicillin V ([*I]PCV) was constructed. ["*I]PCV was easily
synthesized by incubation of p-trimethylstannyl PCV with ['*I]Na. ["*I]PCV was detected by
radioluminography (RLG) using an imaging plate (IP) which is more sensitive than an X-ray
film. Use of [**I]based RLG in combination with a preparation of a membrane fraction without
ultracentrifugation, and use of a 96-well microtiter plate and a mini-gel electrophoresis system
made it possible to determine the affinity of f-lactams for PBPs easily in a short time (less
than 3 days). Electrophoretic patterns of PBPs detected by ['*I]PCV were similar to those detect-
ed by [“Clpenicillin G ([“C]PCG). Binding affinities of cefoselis (FK037) and imipenem/cilastatin
for PBPs from MRSA and Escherichia coli, determined with ['»I]PCV were similar to those deter-
mined with [“C]PCG. In conclusion, using [*I]PCV instead of [“C]PCG provides a useful alter-
native for assay of binding affinity of f-lactams for PBPs.



