RO MRS (Pseudomonas aeruginosa) AR A ML 7 =4 & Uit
KBECBIFIRREMELRICONT

"B W-EF B )IE FE
FIR T - FH BF
U RPN g Tty e

(PrR 348 A 26 B3t « WAL 4 F2 3} 3 112H)

ERER S8 D Pseudomonas aeruginosa o3 MENic R 75 X 3 FcXRENBA MV 7}
<4 vy (SM) iEORR &M LR ICOWTKBE (Escherichia coli) % R\ THEHL

P4

(1) P. aeruginosa ® SM it 75 A 3 F (pSA 1700) % E. coli D BIEHBIc L H B A
T3, Boh s SM R EERLRD SM 0 MIC |3:BIREX OB L 2B L2211,
(2) SM it EESEED SM @ MIC i3 SM & 2 iM%, KO~ 2~8 &

W ERL,

(3) 7723 FOFH»S SMittE LR IS T 385 F 12 pSA 1700 ® BamHI ¥t Fr

(3.5kb) WFLEL I,

UEDZ e P aeruginosa ST 1700 i i SM AiALEIC & D SM iHEEH LR T 2 B H

HBIEHELHER ST,

Key words: &%, SM e, SM LR, R 75 A 3 K

MEOELERHEEXBMLTCWEIRFIIRAIFICLS
KRS IIEcRTsh, R752 3 FiLBEFH
BRCICAEhBRES>TWS, LHL, —ATT b4
179> (TO)Y, w7074 FREFHBEVIE7+ A7
R4V INIBVRT T TR I FEOTRIEIC & 2 T
BRRWEahaRy, FthmtBEgLRERREsIhATY
3, E#1x Pseudomonas aeruginosa DIEHFIHE 77 A
SFEOLTRELTELB'ZDBEBETA M T b2
Y YORMLEBIZ L) SMtEES LR T2 L LI BRREH
RIZRWRELIDOTHRE T %,

I. # B & F &

1. #HFEEBLUSTIRAIF

FEIK 5 8 P. aeruginosa ST 1700 #iZ 1X 32.6 kb @
77 A3 K pSA1700 (SMF, A7 F /=4 v itk
SPCM', 11k /KRt HeCl," 8L U4 7 7 &l
i) & 68.5kb D75 X 3 F pSA 1701 (TC, A v
R=Y Y UitE) BEELTWVREY. ZD3B7T R
% F pSA 1700 DNA % Birnboim & Doly ® HF#% i
DRI TERERICHERALK, 77X 3 FDNA%
KB & LT Escherichia coli C600, E. coli JM 109 8
& U P. aeruginosa PAO 4141 #Fwiz, %7 SM it

M7 AIFONIPRI"BLU R4S BENEN
FHETBE coli K12]53 bERLI, Z7u—=>7
Ryggyg—LT7rE Y > ABPCiittE » pUC 19
PRV,

2. (EREE X U

ME ORI 1 L-broth 8 L 'L R £ B 722,
MIC #l %€ 12 Mueller-Hinton Agar (Diffco) % Ru»
77 FEHIZVTFh b Sigma HOMEEA W,

3. SMitt&EFDI/u—=7

735 A 3 FpSA1700 DNA % 4|/ FR B % BamHI
(TOYOBO) iz & b ¥I#r L, pUC 19 ® BamHI #{if
12 T 4 Ligase (TOYOBO) #HWTEE LT, #0D
# Z ® DNA # Hamashima & ® 5 &' & b E.
coli DIEERETOWEAKRE R,

4. B/INEBHELEBE (MIC) fIEk

ARLEBREFEITHELRICHE L CTERERERET
HIE L 720

5. SMEMEOE DM E 2 3 LB DR

Fernandes 5 D H&E'"NC X D iTo 1. TRb B
HWHEBAOHK % IEEE O SM (MIC © 1/128~1/16
BE) T3C, —ERMALEL, BXDORE D SM

¢ RREETETRE/IFE 3
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DO—EREMABEDIEH E N4 AT x b I—F—
TN-112D CGREERIFEE A4 2V TR L
A

6. SM giidiE D MIC DML

/AINFKS D B-lactamase D FEHIL VB — WL W L T
fTo7e T4bb SM ORTLMMIKE (1.56 ug/ml)
% & ¢ Mueller-Hinton broth 1o BUS#38 % 10% (v/
V) ML, 37°C, 2 REMRMmATIE L /e T ORI
WK2WTSM @O MIC % il (4) o MIC Il i
LDHIEL 7,

7. SM ME(LEER ORI

Kono ¥ figkic L d->Tirake $2bb
SM 1.56 ug/mlic & D 2 6% 4 &1 4L Pl L 7 0 BT %
TMK #&# (100 mM bt Y R  FEEHEMHR, 60 mM #
AV DAL I0mMEL<S 2 YL, 6mM2- 4
VWHF L E ) —n, pHT.8) Teeiih, REIC
BERL -, CORBEEEFTBNEL, &L LEEE
BEERBE L TSMAELRG 21T 1z, HERHK,
40mM ATP 8 X U'SM # 37°C, 24 ReffIRIG & & 72
Db, RIGEF D SM OBRFEY: % Bacillus  subtilis
ATCC6633 k2 MREB L L THWIMEYREET
HlEL, LROAEICBIT 2 SMBRERAME IR
6.25uM TH o 1zo TNIELMED S NI KIEHWIZD
WTIX100°C, 54RIMEAL 22 %OFEOG EFCT A
VM7 xR 775 —¥ (V7<) 2IMZ3TC, 24
FREIRIGE, S ZOMEYREETHEEE2RIEL
120

II. # R

1. BEREFOBEEHRHKO SMtEics Li2d
-2

735 A 3 F pSA 1700 DNA 2B 7- E. coli C 600
O EEBOME, FRERIC L DB 5 h 2 EERk
D SM DO MIC KE»NBH STz, T2bH SM THE
RLTES N2 DX MIC 200 xg/ml, —7, Hg-
Cl, TEIRL CHEoniz b D3 MIC25 ug/ml 27/ L
72 (Table 1), XS ICFHMICETEED B DI
pUC 19 iZ pSA 1700 ® BamHI Ky K (3.5kb) % #
HirH SM-SPCM it %~ $ pSA 330 #/ERIL, &
HEBICLY COMBI R 2BEOE. coli ICBA
L, BOERICH W (Fig. 1), BIREFC X 3
SM @ MIC D%E#H D= % Table 1R, ZEEH
C600 B2 IM109 iZBWLWTH SM CEIRX N T-
1520838 MICE®RL 7z, SMgEREHEOEIZC
600 2f%) XD IM109 (16 %) KBWLTHRETH -
7z (Table 1),

ZRENCE. coli JM 109 % Fv>7- & = BIREEHIC

Table 1. Influence of selective drugs on SM MICs of

transformants
Plasmid  Recipient  Selective drug MIC (ug/ml)*
pSA 1700 E. coli C 600 SM 200
chlz 25
pSA 330 £ coli C 600 SM 200
ABPC 100
F.ocoli JM 109 SM 100
ABPC 6.25

a: MICs of SM on transformant strains without
SM-pretreatment.
SM, streptomycin; ABI’C, ampicillin.

—Hid Il

Fig. 1. Bam HI restriction endonuclease analysis
of plasmid pSA 1700 (A), and the chimeric
plasmid pSA 330 (B) and pUC19 (C).

Fragment patterns were obtained by agarose
gel electrophreisis. The sizes (in kb) of
lambda Hind III fragments are indicated on the
right,

ABPC # HuwTHB s h s HEE#EkD SM 0 MIC i3
BEBEDENEBLAEENE DT, ZhIZ2LT
BESCLUTOERET- 7z, FEIREFILLTSM
H2WIZABPC #HwWTHBohi-#nhFhOBEER
BE» S 77X 1 FEBEIL, E coli M 109 OFE
HEREBERIVERL L, Bohl-BEEREKCOVT
SM o MIC 8L 72, & &® Table 1icRL&
512 SM @ MIC »E V> (6.25 ug/ml) Gy
5B 77AIREHWTH, SMTRIRT S ¢L
MIC 0B wWEEERESE S h -, Wiz, MICOH
v (100 pg/ml) BEEGBKO 77X FEAVLTY
SMTERLAZThEEsh s EE#HEKEDO SMO
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Table 2. MICs of SM against transformant strains with and without SM-pretreatment

MIC (ug/ml)
Host strain plasmid SM ratio SPCM ratio
Te N (T/N) T N (T/N)
E. coli C 600 none 3.13 3.13 1 12.5 12.5 1
pSA 1700 200 50 4 400 100 4
pSA 330 100 25 4 200 100 2
E. coli JM 109  none 3.13 3.13 1 6.25 6.25 1
pSA 330 50 6.25 8 50 12.5 4

a: Cells grown in the presence of 1.56 ug/ml of SM per ml.

SM, streptomycin; SPCM, spectinomycin.

MIC i3> > 72,

2. SMETMEOEOHMMEICE x 5 H

BHOMMEEE OB IZETALE SM 8K 010.39~
3.3ug/mlOBEETEID, EHPE IZSM1.56
pug/ml TH oo ZORMLE I LD MIC D 2~4 &
BEDSM £INZ T b RAEDFE L ~IGREH E
BHEL, SMEILEOMRBHS»ICED ST
(Fig. 2)o

3. SM aiisE#& D MIC OflIE

4, SMAME X 3SM & SPCMoOMICIZB
LIZTEES P aeruginosa ST 1700 & P. aeruginosa

> i oNnmo= N
B e p e

(660 nm)
(=] o o oocoe

° A <
o w
T

Optical density

o
—
T

! | L
4

Time (hour)

Fig. 2. Growth curves of Escherichia coli C600
(pSA 330) strain in the presence or absence of
streptomycin (SM) .

E. coli C600 (pSA 330) was cultured in SM-
free medium (X) or in broth containing 50,
100, 200 and 400 g of SM per ml with (@, H,
A, @) or without (O, O, A, &) SM-pre-
treatment . SM-pretreatment was performed by
incubation in the presence of 1.56 ug/ml of SM
per ml.

PAO 4141 (pSA 1700) DWW TEHFE~, L»L, &
b1z MIC 521,600 ug/ml £ & < SMALE DORIE %
MICOEELTRETE Mo, 2T, L&D
EERIZE coli i DWW TIT > 7o SM1.56 ug/ml, 2
RERSALEE %, SM & SPCM @ MIC #KAMED b D &
H#g L7, Table 2 2R3 L5112, C600EKICE VT
12 pSA 1700, $ % \>i3 pSA 330 ZRFFT BRIV T
ny SMALE I L D SM D MIC 5 100~200 xg/ml
$FTLEREL, MHEEOLASED oz, IM109 £
WBWTY 6.25 ug/ml 25 25 ug/ml (45) OLR
BEDSNTe SPCM 0 MIC b SM MBI L D 2~
3EOMELANED S, —H, MEBICHVL
N3, R1$% 2wz R483 #F D T SM & MIC
O LERIZESLKEBDONLL T,

4. SM TiELEERE ORI

SM HiALFEE% DEEEEIC DV T SM FiELEEEREN
EREt L -k R % Table 312K T, P. aeruginosa ST

Table 3. Inactivation of streptomycin

Strains Inactivation

P. aeruginosa ST 1700 +
P. aeruginosa PAO 4141 -
aeruginosa PAO 4141 (pSA 1700) +
coli C 600 -
. coli C 600 (pSA 1700) -
. coli C 600 (pSA 330) -
. coli JM 109 -
. coli JM 109 (pSA 1700) -
coli JM 109 (pSA 330) -

Mmoo Eh DD

Crude extract, ATP and SM were mixed and in-
cubated at 37°C for 24 h. Symbols: (+), inactivated;
(—), not inactivated.
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1700 B & UF P. aeruginosa PAO 4141 (pSA 1700) i
SM OFREIEETD S e, E coli iCBWT
Ry SM RNELRRIEEIIRH S n o 1,
RELEMELTS St P aeruginosa ST 1700 & P.
aeruginosa PAO 4141 (pSA 1700) DORISHEIZDWT
TAUAVET + A7 + 9 —¥ 2L B Y MILRE%
fTo 708, SM OFEEMLIZES ST,
I, = =%

P. aeruginosa i» 5B L 7 75 A 2 F pSA 1700
2RV E coli OHIERI BWT, KHRIGHKED
BIROBICHO L EFIOE EE L SN DHMERBO
EZLBTH SN, SM 2BIRICHO WAL T
MIC iz 2~16f5bDEMBR SN, 77 A3 F pSA
1700 #> & BamHI By & L T SM -« SPCM it R %
pUC 19 ICHAZRAATE 7S A 2 F pSA 330 2R L 72
BETHL SMMERBOELED LN, ELREA
HE2ZEZTCHLRBKOERKRBED SN, LrL, P
aeruginosa D 75 A 3 FpSA 1700 H % W i
pPSA 330 2O T b I EI Btk 2 IR 2 BT,
HgCl, % \>i3 ABPC # Z L FL:8INEH 2 AV /-
BEISM D LR RED SN ho T, Lz
2T, SM - SPCM it BZFHBHEET 2 b b
5%, SMICL2BIREXZ T2 HLED ZDOEN
MICERHRELZVWbDEEZONS,

AIALERIZ AV 5 258 SM & 13 1.56 ug/ml ThH -
7208, LDEBETHL SMoOMMYED LR IZEZD
B/, THIISMBEZELBEbN 25T LHEDO SM
W&o TSMHtEMS SR shbalhEtE %2R L T
W3, ERFMLEIC L 2 LA ERIITETFE L L
TTFhIH4 7)Y, ) RAawAfA vy 77
A7 22— -5 75 LEFD, BLUNT O
<A YRR N TWS, SEKRE L 72 SM i
HERRBEDIIRADZZLZEBDDIZOVLTI}
FHHCRN T TH S,

SM iz & 3ittE LR B8 d 5815 F i3 pSA 1700 D
#|FRBE# BamHI Wi/ (3.5kb) & SM iR & &
bICHEEL, BRCAVLEZEEH IS TR
DEEZ I I EHBREGERERICIDES »
2% o1z, P. aeruginosa DEF|WEH 5 iz R 75
AI ROV TRHINE CHEICRETSNTETEY
MELHEEL, Lo, BXOHEZHLEDIIBLT
X, P. aeruginosa ® R 77 X 3 FiZ & 5 SM it i
FRo3, SMEIEIZ X 57 &/ EEEOmMY AR
RICHETIMERIINE TR, EOXERFELR
SHBTHBH, TNETDE IS P. aeruginosa DFEi
MEZ & 5 MIC OELBBRHETE T, P aeruginosa &

BOTRHELASREL THED00THTH - 12,
FrRME LTHOWKESMEDR 75 XS Fiz P,
aeruginosa AETIZ 2 V08, CORREBH LI
otee MEDZ L, e SM .« SPCM it - #8413
FBRICHWIe 7T X S F pSA 1700 DI e H 12
Di», P. aeruginosa DR 75 A I F28®, WHEL
RcMET 5 REFORHBCOOTORNBLETH
%, SM itz 7 7 = L EBER'™'Y, )~ BLE
F'0 OSBRI L 2FEL, H50IRTEL
BRCLOELVLLOVBHONT VS, ERICHERAL
7: SM it i3 P. aeruginosa i~ B> T DA TELES
DB AN, TEENBD SN/ P aeruginosa
ST 1700 & P. aeruginosa PAO 4141 (pSA 1700) @
RIGEICOWTTNVNANET A+ AT+ 5 -2 L B8
) UBERIC%#TT> 2. SM OBESLZEZ S
St EmoH SMiHtEMMIZT 7 =V EBRICL 3
bOLrMENE, X5 E coli TixSMitE%®H
RT3 D0OTELERSREEAZVLADOLTR
E. coli ®» SM iittE{iss P. aeruginosa i3 ¥ R L%t
WZ EmS, Bryan'sdi T w3 & S5 i R iELEBEE
DELEBRMBE. coli TRV EVIDIIKRTEShL
LWOTRZVLrEBbND,

AAAERIC & Dt ER T 2B K68 SM, SPCM i
HicbRsNh, TOREFIE coli THRBAL,
DI riR7 I/ EREREMEOERS L UFMIC
DRBIEHI:> TREE T LEELLETHL L
EZREEL T3,

E

P. aeruginosa PAO 4141 #5335 L T T & > 75N
RFERFEMELEE, KX FHRELECEHOLL
7,

X [ 13
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EXPRESSION OF INCREASABLE RESISTANCE TO STREPTOMYCIN
IN ESCHERICHIA COLI FROM A CLINICAL ISOLATE OF
PSEUDOMONAS AERUGINOSA

Hajime Hamashima, Satoshi Sano, Hidekatsu Kawasaki,
Yoko Komaki, and Taketoshi Arai
Department of Microbiology, Showa College of Pharmaceutical Sciences,
Machida, Tokyo 194, Japan

Expression of increasable resistance to streptomycin (SM) from a clinical isolate of Pseudomonas
aeruginosa was studied. SM resistance plasmid pSA 1700 was introduced into Escherichia coli by
transformation.

(1) High-level resistance to SM was expressed in transformants only when SM was used as a
selective drug.

(2) The MICs SM for strains of E. coli transformants were 2 to 8 times higher after SM-
pretreatment than that without pretreatment.

(3) The gene conferring resistance to SM was located on a 3.5 kb BamHI fragment of plasmid
pSA 1700.

On the basis of these experiments, P. aeruginosa ST 1700 was classified as having increasable
resistance to SM.



