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FOMDY i3 418 o MEfaBE & R o M B o B & (UDP-
N-acetylglucosamine enolpyruvyltransferase) i7"
THENCES LERESNYEELY, 7 7 1BlEES
Serratia, Pseudomonas, Shigella, Proteus Bx &t
77 sl ECRVCHEREETTY,

FOM fittEicBI L T B TR E Gkl FOM itk &
EMAHBRAT AL, X U%E0 FOM t#msrEE
ftizx 5 FOM FBHEC X 22 b ERRES R T
549, ¥ L T, &% Cic Serratia marcescens iZis
#5752 Ftk FOM it #870 FOM [t v B A
WRINATW3%), FOER, 11.8 * e X—AD+}F
vA#Y v Tn29211010 o FOM it RETF 2 OIF
B 16kd® 7ou L 18kd? BEw X 5 FOM FE
R E VT, BEROLEENTE IR TV 513,
L Licdis, FOM RE(BEROHERCEL Tix2el
mbhTWwich,

—%, BBEo FOMfittcBI LTz, TORZHER
BRAFLHbAIY, fEKOFENRESA TV 5D A
THBY, ZORNTHERSEERBE O FOM &AM
B kic 351 5 FOM RELLBEROFES L UHYE FOM
TELEROBEFNERI DV THEX 2,

I. # 8 & A%

G BESBBBEO 192 iAo 2hb
op, T-75 #k% FOM REBEZEEKORERLLT
Bluis, itEEEERIC ST 5 FAE I FOM REZHE
BOBIBE K-Ps47rif (K-Psd7 0 Y7, v v vt

MR wAVI, ¥1, FOM HlRIEDMEN
BE I Proteus sp. MB838 %\ 1,

A BEOBAIYE T M = v (NB), ¥
BT A 2 R (NA, $PHL¥) %, BOREMELE
BEE (MIC) DRIEIIET = — 5 —e v b vk
(MB, BBL #, USA) #H\ o, AHHREREMIZA
ABE KRR > TRB LI,

EH: mAKR=A v+ Y7 a (FOM) (2 BHRE
ERRSHoBBTER LI,

KREOFHW - TMK B3 100 mM Tris-HCl {27
# pH7.8, 10mM Mg(CH;CO0),, 60mM KCI, 6
mM 2-mercaptoethanol U 7o,

MIC o #il & : MIC 2000 (Dynatech Laboratories,
Inc., Alexandria, Va., USA) #H\Tfric-» 1, Tich
t, MB %l TH&HE% 37°C, —RER LI, Z DK%
W MB T 10 £FH R LT, FEFIBRESSE MB 0.1
ml 1 5l B:5E Lic, 37°C, 18 BERIES#EK, BOHMKE Y
FIE Lico

AR DTS - NB 500ml o 37°C, —RIERL %
BUTHEM LY, BESERER Lowry HLOFEN
X hiTls -1

FOM FRELCRIG : £EEZAVCHER, AFLON
Bt - CHAB LcE#S Y TMK B 0.36 ml i
&L, 31.3pg/ml FOM % 0.04m! fjnx T 0.4 ml KIS
KEL, 37°C, —ERIEI I, HERRXAVWLES
i, A8FFERE 0.18ml & TMK %% 0.18ml & 125

* FRRAE FHEZA 1432-1
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pg/ml FOM % 0.04ml fjnx T 0.4ml FIEWEE L, 37
°C, 1BMREER WThoBsicks\ Ty, 100
°C, 34ELIROE o FOM HIBEN 2 M EDMR
T L1,

BEE > 2 » 78510 & 5 FOM TRiE(LEBEE DTN
B oM} : 5 HeyE 300ml (OD. 600 nm, 0.7) #F\ T
NEU B ONEECH LT et £ LT, E2ED
FOM MELEYMIEM:E S 7 ma— F A b Y —ECX
% P-lactamase {G#: & 2 PUE Lico FOM TRiG{LEERE
xS EIcF o K-Ps47rif oMb ang, &
#¢ FOM ¥ 12.5 pg/ml & L 37°C T 1 MR X ¥,
WEHRTEC X DRUE Lo TORIERL, HoMY
FOM TRHFHRERO FHERECHL THAVLH
12

FOM TELBEEOEHFIC KM ORE : T-75 #o
FOM AiE{EREXF VR Lo Z# pH JIEITIX
0.1 M DFEAEMH K (PH4~6), V vEEH K (pH 6~
8), Tris #2#i¥ (pH7~10) ¥\, 10mM Mg (CH,
C00),, 60mM KCl, 6 mM 2-mercuptoethanol & & %
CRIG# T,

EEATESKE : FES L EEAERKE%E FEB
3000 (7 pA=v7) E74=54F (PH3~10, 7
=T T) BROCTITR > 12, kBiky 1% 20 &
S LRBEZAR, TMK %% 0.3ml iz 4°C ¢—
BHE LT O ERAVT FOM RNELRICR2fTis»
too KD pH JEIL pl #VFv—vgvFEy b
pH3~10 (7 y A= 7) %7 =—>—7 A —THREL
T~ 1

0.2% SDS-14% # VvV 7 7 Y A7 I F¥Y LVBRKE
(SDS-PAGE) : HANCOCK & DR TiTie» o 4F
E MW) fIEf~—»—¢ LTRFELETL+T v
(MW, 68kd), #7717 v (MW, 45kd), * =%}
Yy Sy, —4yv (MW, 25kd), # 7 =a C(MW,
12.5kd) %Wk, £ LT, MERRIL HDAEM 2 X
> TEAREFAELL,

FOM FiEEEZE OB : iksE (20, 40, 60%),
DEAE-Sephadex A-50 (7 » &< 7) & Sephadex G-
100 #5a27v=<t 2757 4 —3 L0 14% PAGE |2 X
DT -1

II. #& 7

BATHES - BBRBERIBE 192 e > T
FOM REM &I &L= 5, FOM fift: (MIC 800 pg/
ml LI E) © 14 # (7.3%) »RAHEhic (Fig.1), £
LT, ThbittescE LA JUEE R 2%
L., FOM REfticoWTE Lick 25, HltKy
BuigacEERttE (MIC @ 212,800 pg/ml) o T-
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Fig. 1. MIC distribution of FOM against 192

strains of P. aeruginosa

75 ¥k, T-92 #ko 2tkicisv-7 FOM 54 4 100, 74%
AELEhic,

Z DR, FOM TELEEREEO L D&V T-75 Fic
BI LT FOM TELER 2R L1 & ORFE{LRIGIZ
BERAYICHETT L, 2-mercaptoethanol, KCl A SEL S
nice ¥k, HEEROBNAR EXR LBENAR
(REEOTRBEIBRGIR) » AR LETHH L
HoMblsste, BNMRILHRELZESR, TMK BFRT
TORBEERE AR L THV I, T OBMRIRE
BEEDOL DO TR RERBKICLFEL, BUCREE
LD THoT,

¥7:, FOM Mttt 0% Bl LTz« &E D FOM
THIAE Lich, FOM W ERZBRIhIch o1,
¥io, AEEEEDS LB Lisd o, TH4bb, FOM
TECERELEIFFRRTHD - Laibh o1

Z O FOM FRECEED R BEE 2 » 78
izt - THEAXGRT: (Table 1), = ® FOM AiE{LEER
&ML B-lactamase DOFET S MAIMERMAICH KRIK
Thi-h, HEEFESE (crude enzyme solution) &l
WA (cell debris) b hte, DT
1%, FOM TRiE(LBEED FEMEL MEMRL YL A
B, $icbb, MREIHFTHHZ LETHE LTS

FOM FREEEEORMIBEA LT3, NB10 Y , 5 —
BEEW A E\TITic -7 (Table 2), Stage II TRHE
SNBEEENE L e —RAF o — 7 (seamless cellulose
tubing, size 27/32, Union Carbide Corp.) A\ T
10 %R TMK B, T 4°C, —&EN Lic, Z 0%
DEAE-Sephadex A-50 # 5 & (stage III) =7 E L,
10 f£%% TMK %% 200ml, T 0~1M NaCl &
HRBE 400 ml (EFRRESR) T FOM TELEE %
X, £LT, £48E Gml) % 0D.280nm T
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Table 1. Liberation of FOM-inactivating enzyme by osmotic shock from P, acruginosa T 75

Enzyme activity (“s)

Fraction

. Supernatant of culture®*!

. Washed buffer of cells

. 20% Sucrose-10mM EDTA 30mM Tris buffer
. Cold water*?

. Supernatant of sonicated cells*®

. Cell debris

Sy U e W —

FOM - inactivating enzyme B+ lactamase
0 0
0 0
0 61
100*? 1007
92 10
20 0

*1I7.000 X g for 15min at 4°C

 Suspended for 10min at 0°C (periplasmic enzyme fraction obtained by osmotic shock )

*415.9 wnits tnmol of FOM inactivated h at 25°C, pl 7.8

44 units cugmol of penicillin G hydrolyzed h at 37°C, pll7.0)

*3I200000 -+ g for 30min at FC ocerude enzyme solution)
Table 2. Summary of the purification of FOM-inactivating enzyme from
P. aeruginosa T-75
Enzyme activity Specific enzyme
Stage Procedure recovered activity
(units*!) (units/mg protein)
I Ultrasonlg dlsmAteg‘rzemon and 8.044 1.86[ 1]%
ultracentrifugation®? (40ml)
Saturation of ammonium sulfate
4 3.790 2
i (20—40%) and dialysis (18 ml) 6.436 (2]
1 DEAE-Sephadex A-50 column 409 80.1 [ 43]
(2.0 < 36cm)
v Sephadex (}—100 column 180 423.0 [227]
(1.8 = 43.5cm)
0, :
v 14% po]yacr)flamlde gel 101 1.507.5 [810]
electrophoresis

*1:1 unit ; 1nmol of FOM inactivated/h at 25°C, pH7.8

*2:105.000 X g for 2h at 4°C
*3 ! Purification factor

BE L, FOM RiE(LEHE S 2 RETZE LIco Sh%
TMK ## 0.6 ml \%f@ L Sephadex G-100 # 7 &
(Stage 1V) 1258 Lico &M E No. 15 2mb) 2k %
AEEDOHTEIL 32kd Thot, ZONBEXRFAN 7 4
THEAETS & 32kd Oy L 11kd YOS
Pe— 27 %R L, di#E FOM RELEME %R Lch,
BEIRIfehots, ZOMMEREERY AT 14%
PAGE #4i#s\>, #kEy7 A% 20 7@ L TMK &% 1
ml #fnx 4°C CT—H/KE Lico & DRIGELIEHE T,
810 R S h T\ 1,

B k35 SDS-PAGE % Fig.2 iRl

Fig. 2 i LI iEiERR I D5 T 1k & Holle L ieRs
BEEZOSFEL 11kd TH-1,

—F, SEEWEEFE (Table 2, Stage IV) Z AW
FOM ARG & D, Z ORERIGDOEBRIGHER
Eix 25°C, EFERIE PH 17.8 THDH I EMHLME
feotio Eto, COBMEOEES (pD (15.4 THH1
(Table 3),

1. # %=

B O EERIsE o FOM Mttt FOM i1k
BT L FNECEREL FEL TWD I Ehbhs
7o
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Optimum Optimum

Strain .
temperature pll

2] 7.8

* Incubated at 25 ¢

68k —

10k =—

12.5k —

411k

SDS-PAGE pattern of FOM-inactivating
enzyme at various stages of purification.
Lane A : stagell, lane B : stagelll, lane,
C : stage IV, lane D : stage V

ZnH b, FOM TELEEFBREGZREC Y L T
13, HIRELE 852 LTV 5 FOM RiE(Lf% L X b
FOM pifidtE koD EEL BN B, ¥, ZDH
o FOM fittttz, FOM JEARE(LBIfHE (MIC : 800~
6,400 pg/ml) & &bz FEL L H HEmML (MIC:
>12,800 pg/ml) LTW5 - EMEL BN B,

oD FOM FiE{e#FEMMtEx FOM &EZkk K-
PsdT7rif ~ESIEE LIcH » 1o Bio, 42°C LB =¥
Sy nTaw VB LT FOM fittko Bk
Boh¥, 75231 F DNA Ll Ehich -1,

FOM fitE#MREE T-75 tk> FOM MiE(LEE 4 DR
BRICET, AB#E (32kd HA) »11kd o7 =
—y P BIEo TV B I ENE I NT, Eh, BT
HBRBCKT2ENEDOFERL, OBEOY 7 2=,
FADREEREEEN S LTV B L EL LR B,

—7. FOM REMEHMEROENTNA R Y HRES
BFHELTH - FOM TGt ERIGH EDTA,
NADPH,, NaNO;~ X hEifHEIhi. Lichis
T, IORNECRIEOFHER L LTI 2 & B CHILE

Fig. 2.

Isocleetric

Table 3. Properties of FOM mactivating enzyme from 12 acruginosa 'V 75

Molccular weight
hoint Sephadex G100 SDhs PAGE
32,000 11.000

JCAEDNYER LT L ufEM A B HN D EZ LAY T
Hho

Lilk b, FOM ghgevk skl ke 50 2 FOM A44%
LR KD LT ORELEDD IDTHEA L -
1o

GBHRE) %t ) L TIRV 22, K R~ LU
HPp T Gt L ¥4,
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FOSFOMYCIN-INACTIVATING ENZYME FROM
CLINICALLY ISOLATED PSEUDOMONAS AERUGINOSA

Koy O’nara, Jiro Kotake, Keucur Oumiya and Mecumr Kono

Department of Microbiology, Tokyo College of Pharmacy,
1432-1, Horinouchi, Hachioji, Tokyo 192-03, Japan

We clinically examined the fosfomycin (FOM) susceptibility of 192 strains of clinically isolated
Pseudomonas aeruginosa. FOM-inactivating enzyme was detected in two strains (T-75 and T-92)
showing high FOM-resistance. The enzymological properties were investigated using strain T-75.
We suspected that the FOM-inactivating enzyme was located near the inner membrane of the cell.
The enzyme was purified to 810-fold. Molecular weight of the enzyme estimated by Sephadex G-100
gel filtration and SDS-polyacrylamide gel electrophoresis was 32 Kdal and 11 Kdal, respectively. The

optimum temperature, optimum pH for the inactivation of FOM and isoelectric point of the enzyme,
were 25°C, pH 7.8, and pl 5.4, respectively.



