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1. BEKH: A ML 02k R gentamicin (GM) Rty D W@ 7 F oKD A 7 TK 5553
PRA T, EORE D EIRLI7 » = LA I THRMEBYED L e BRA P & Of5 Y, penicillin
G(PCG)-erythromycin(EM)-kanamycin(KM) GM @O BN/ 0 Beb b itz X1, EE
it OER L VT, EH BORHEL IR % Lz CORMER L T BAKRLD 752
:F DNA #0MEL, BFHMMTRIE L /oL A, 45 1t 32.1x10%dalton DR DNA AR
IBX htze PCG EM-KM-GM [itpEA YL ShB oD /52 1748, pTUOLS EofltZ o & &
L1

2. TKG5568 L X D SELIcy »— i MW HARKT: 2, KM H25%.i2 GM 340,81
B EA ik KM & GM iy o gtk % 53 4. % &, PCG-EM-KM (Z itk &R+ 4%& =7 46
ht:o KM-GM fifphn YRl 2had 75 & i Fix, 36.2x10%dalton DB DNA (pTU068) T
i) 7;0

3. 7323 FpTUSI2 (PCG EM-KM iif{) & pTU 053 &> Heteroduplex £~ = 7 DNA
DHIPEC T 2 IR0 T Tix, pTUO053 @ DNA $80 92.97% »* pTUS12 &= . —#i XREFI%
LTWL o EMi&hice Lo Licsh, T<hTHTizsis, pTUS12 d DNA #DHizpTU
053 EirJENIDIRy 5L S L BIBE i,

77 AEWRE ST 22 7Y as FF& (AGs)
HEHEOMIEBE LT, H-sHOWMBRE
mERTWEY, 77 aBEREOTh L IZET 58
HrhirEswboTiikl, ¥7:20%3, Ehk
b LAcBRICX D5 AGs JiEWBE O MisRE B+
540THH, GMttE D(EEIZ OV THRI LR
DA drient™, L, ThbOEERR I, F
RTCE2A v 77— HVLORTWS,

oo tmn, BELXFEIMTHE L. GM Ft
WoEE 7 FoREY Ay, mitomycin C(MMC) iz
YoTHER7 7 - OFRETR, TD7+—C K%
FAWT GM RUE~OEFMEOBALX R Al T
GMitE»EA S hickkk b7 52 3 ¥ DNA oBipt+
fittvs, #0752 3 FDNAOYFRERLEIZDOWT,
ETOBMFI 2T DTRET 5,

I. HH & F &

1. {EREK

IR THEY LIEGMERE 7 VYR E © & 5
b, TOE»LEI7 7y — VBT L > TGMiHEDEA
MATEETH - 7o TK 5553 # {PCG, tetracycline(TC),

chloramphenicol (CP), EM, KM 3 XU GM jit:
7—CR B8l 727, - RB081) iz TK
5568 f: (PCG, TC, EM, KM XX GM @t 77
—2RI8l: 7m 7— K 80/81) % donmor : L1,
recipient ;2% KM @tt oM 7 ERICBELT B VLR
YD NS 333 b (7 »— H 52, 52A/80,81) %A
Lo 7645, #6372 Heteroduplex #(2 X% DNA®D
b H?c 5Tz, PCG, EM 3120 KM gtEr 4R
HAXHhTWW5 MS3353 (pTUS12) #*#FHA LM,

2. ERmE D

donor & L#: TK 5553 ff3s X O° TK 5568 i, &
BAU® 37C T—WAERL, FO@EK 0.5ml 9
ml @ heart infusion broth (HI broth, B4) it
LT, 37C T 2R fe 2 {772\, MMC (BRmmL
KLIDOE) #BRKBEN 1ug/ml Licd X HICEN
L, 1BREA SR, F0%, BB HI broth T
1EPEH Lct, H LA HI broth 10 ml iz L, &
DIZ37C T4RERIER Lo &\ T, 10,000 rpm T
10 R LET > T EEYHERL, OR 0.45um 0
SVRT 74 2% BLTEE7 y — B2 ERL
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o ek, 7 7» — VEONMLGR—ILON K & L T,
recipient MS 353 ¥k VT, MM X b P U rofif
THRBET B EELL, L7 > — 2L recipient
MS 353 Bk REYS T (MOD 2 1 TFickh s Lt oic
BAL,30C T30 /MME L, #% LT HI broth
T3 [EBHE, BB (PCG : 1 pug/ml, TC: 10 pg/
ml, CP: 5pg/ml, EM: 2 pug/ml, KM : 20 pug/ml,
GM : 10 ug/ml * & 2 &4+ 7% HI agar f.'wm) o
Lt TLT, 37T T 24 IGMRE (o, WREE |-
CACIHEL IR LT, BRI o RO L
7otk FRRSEMEA DL L 2o

3. EXIME OB

HI broth 2 37°C T 18 IyfilKE & L 2o if %
bromide (EB, Sigma) % 6.25~12.5 pg/ml 41745
HI broth \c#fiL, 44C T3 AMERYT/h-706 [
—& T 3 UREREETE L7268, #URTEL 103/ml 2/ 5
Y5 HFRM LT HI agar izl L, 37C T—pihsaE
Lo £LTC, RELICKEY 2) ONUILHIR L3

EROEME, R &4 Lo\ B SR il f 4k
L, DM ETORFOHJEOM LN, FEHIMPED
BB DAY R~ Io, MEDOBLE Lo Bbh o ki
DWTiE, FE HI agar ETREREIFE LA, EBRFE
WAEREIC L b ERECZD MIC ®JIE L1,

4. 77 A : FDNA OB EEFTMEC X 5E%

2) OFB®IZ X b recipient MS 353 #k~ GM itk
MEAZhic#k MS 353 (pTU 053, PCG-EM-KM-GM
fithE) & MS353 (pTU 068, KM-GM fitth) iz > s
T, DNA DOf#tfi#% 1772720 DNA D4 i3 i #
EY Li-HHEC U TV B2, # Hi ik lysostaphin
(Sigma) HEr#RieREEH: 50 pg/ml 1275 X 5 2 T
fTis » 1o, satellite DNA D& — 7 Z8Sd bhizdb Dic
DWTIL, BFEMBC L ABREAORE L ILEY 0%
BHEUTIFBIL, Bir 12U METHEUS CHES X
VBTt o1 Ik, 772 FDNAD S F &
i, DNA ® 1pm % 2.07x10%dalton & LTEHEL

, ethydium
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b,

5. Heteroduplex }:

75 A 3 DNA OH[if] DAVISY 5 J:
Y SHARPD ¢, Heteroduplex {J:i~#t UTH1ile - 1o
pTUO053 & pTUSIZ o DNA %, %% 20 pul (1 gl
ml o DNA 74 () ok,
tetraacetate (EDTA, pll18.5) %4 20pl ¢i771L, 1IN

SOV,

0.2M cthylenediamine-

@ NaOIT 2o b TR 7 2B LT DNA 2 ik
X, G, TM o Trizma-HCL 20 1 & 0.2 M
EDTA % 100 ped Jise T -i%, SErF - — 7
ARCT, ok e b 2 Rk TP L, DNA
DN (T 10
T
RA LT LK 70 ml
1M Tris-HCI-0.1M EDTA (pH8.5) 10 ml
4 M NaCl 6.2 ml
EHIK 13.8 ml
al 100 ml
BE\ T, T LS uC T L, 4C T2 0EE
rize,
B FE L3
FL LT LN 50 ml
1M Tris-HCI-0.1M EDTA (pH8.5) 10ml
40 ml

at 100 ml
Lo ETHGR 7 DNA YL, §i510 T T 9 #%

ek Fiﬂ?‘ul‘ﬂﬁ? LT4wva b in BDAL,
Z X % positive Jufaih, [ 500
WU X2 Bk AT

uranyl acetate
L2 X D 7EAS
78 - 7o

Qﬁf&’)f\_f

1. # S
1. FEAIMHE D (G e b UM ER 2:
TK 5553 k% donor & L, recipient MS 353 #p~
R D TEA K 1T I - 7o BR O KB ATL Table 1125k

Table 1 Transduction from strain TK 5553 to strain MS 353

Resistance pattern : (PC, TC, CP, EM, KM, GM), Phage type : 81,

Prophage type : 80/81

Selective O Transduction No. of No. of transductants resistant to :

drug frequency transductants | pe_EM_-KM-GM EM ’ TC ‘ CP
PC — — 0 0 0 ‘ 0

TC 1.0x1077 45 0 0 45 (100%)| 0

CP 0.33 2.0x1078 9 0 0 0 9 (100%)
EM 1.4x1077 63 23 (36.5%) 40(63.5%)| 0 0

KM 2.3%x107°® 10 10100 %) 0 0 0

GM 1.4x107°® 6 6(100 %) 0 0 0
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Table 2 Transduction from strain TK 5568 to strain MS 353
Resistance pattern : (I’C, TC, EM, KM, GM), Phage type : 81, Prophage type : 80/81

— —— e,

No, of transductants resistant to:

Selective Mol | Transduction No. of )
drug ! frequency transductants KM GM  PC-EM-KM, EM TC
PC | - i — 0 0 0 0
TC | 6.8x10°® 15 0 0 0 15(100%)
EM 054  B.2X10° 18 0 1055 8%) | 8744.4%) . 0
KM R TSR a1 90 (95.7%, 1(1.3%)! 0 0
GM | ooexi1o’ 107 107¢100 %, 0 0 _L 0

Table 3 Elmination of drug resistance from strain TK 5553 and TK 5068 after growth at 44°C with
cthidium bromide

Eliminition of drug resistance to:

. No. of colonics

Strain | — : —_—

| esed b pcG | PCG-EM GM | PCG-EM-KM-GM
TK 5553 i 500 0 \ 0 0 © 468 (93.6%)
TK 5568 | 732 137 (18.7%) 1 448 (61.2%) 9 12% | 0

Table 4 Minimal inhibitory concentrations of aminoglycoside antibiotics against Staphylococcus aureus
studied

Minimal inhibitory concentration(ug/ml,
Strain (plasmid)

‘1 Ka;‘;’cin | Li‘r’;‘;‘g;n | Genta-  Dibekacin TO;’;‘C‘in Sisomicin Amikacin Netilmicia
TK 5553 ' >100 | >100 >100  >100 >100 >100 | 50 100
MS 353 (pTU 033) >100 ‘ >100 >100 | >100 100 >100 ' 6.25 50
TK 5568 ©>100 1 >100 | >100 100 100 >100 ' 125 50
MS 353 (pTU 068) >100 | 3.13: >100 ' >100 100 >100 12.5 25
MS353 (pTUOSS) | >100 >100 | 02 | 002 0.1 0.1 156 0.3
MS353 (pTUS12) | >100 | >100 0.2 0.39 01, 0.2 0.78 0.3

To KM 525\ Mk GM SHORE R LIS RE LR ey, I b Enes s GM e 4 ¥4, PCG, EM
%, +~XT PCG, EM, KM % X U° GM (ARt F L URM AR @tE 2 T RN 4.3% bR
HERL, TOMEROBASREL 1.4~2.3X107°% T oo EM % GH 287885 212, KM SFEET
Hoto EM GH ORI LIcRE Lo hkiz, bib 13% KA bhizbo LEA— FERY R T £ % L
UicittE B2 R+ 4£%2 0 1/3 ThH h, EbHDH2/3i% EM D Zaziidted it % LA i EEETEHLh
EM DO Aiciitte xR U5 TH oo ThOEFHTD 720 EM MHEDEAHEE2 8.2X10™® THhH-1o TCE
EM fittE DM ASAREIL, 1.4X1077 Tholo T DI BORIFIEM EICRE Lok, TXTTC Eaigh
i3, TC HIbfHHEDIE AN 1.0x1077, CP B D THY, TOMEGAREIL6.8X107° BETH 10
BAH 2.0X10° DFE TS bhin, TC & CP o OBz, TC -#BL T XXIRENBAZIAL
HBEA, HD\ixx oo EFImTE & OBBIEAIXZR WHRIRHE S hics. 57,
BRI 5T EB LIREMBROBHMAI X 5 TK 5553 & TK5568
TK 5568 #k 7> & MS 353 #k~D KD 2 A B Pk b DO FEFMHE DB E KRBz O\ TR iz, Table
T 5L Table 210" T, GME&H IFIOBIRES 3 IWRLAA, RTEOKTIZT~N 500 #k, 468 %
ERFEE LIcEEIL, KM L GM cRAFBciEY R L, % (93.6%) 2%\ T, PCG,EM,KM Xt GM #
FOYASREL 4.9X107" ThH»1o —F, KM EEH HORELFRIRFICERD itz #ED TK 5568 KTl
TR IBRH EICRE LAKBEOFIIE, KMEGM  F~X/c732 £ 7% o, GM REOBIE Li- % 9 5%
CRRCHE R THREL 95.7% LXEEED T (1.2%) @Bwbh, PCG & EM ittt 2R BEL
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Fig.1 EB-CsCl ultracentrifugation of the DNA
from strain MS 353(pTU 053) lakeled with
[3H] thymidine

Cells were grown into logarithmic phase
in defined medium(CY medium) in the
presence of [H]thymidine. Radioactive
cultures were lysed and analyzed separately
on ethidium bromide-cell gradients. Note
the change of scale between fraction 31
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felRih A 448 R4 (61.2%), EDfli PCG D AAE
L CIBIE L e 03 187 7% (18.7%) Mdd bt

EmRosima e, TKE558 #k L b PCG, EM, KM
36 LU GM Djiitpi: A B A S h ki MS 353(pTU
053), TK 5568 it KM & GM D M A X /:
Prex MS 353 (pTU 068) &RfiT+% = &ic Lo %10,
TK 5568 #r& PCG, EM s LU KM DA S iclk
t%, MS 353 (pTU069) & Lo =4 B transductant
L %@ donor bV MS 353 (pTUS512) B> & M
AGs [ BT 5 sk, Tabled L7 ciBb
THOHN, FRENOKIC X » T, it R TERYHE
Tt 2Tt

2. 75 R FDNA OFH

GM it D ™A S ht- MS 353 (pTU053) #&, MS
353 (pTU 068) #kizo\T, [*H]-thymidine i X %
DNA D% Ty, BWEBFREELC & » T
DNA & 752§ F DNA % Bl L1z, 85D
5%, MS353 (pTU058) o\ T Oy Figl 1o
R L7, B DNA Eix3licilers satellite DNA A%
Bt ¥, ORI LBTEEATCHRETS
&, pTUO053 i Fig.2 wiRLick 5Kk, HEHKE X
#ik DNA HEH S hic, MS 353 (pTU068) izt

Fig.2 Electron micrograph of open circular DNA from MS 353 (pTU 053)

L3

i
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Table 5 Contour length and estimated molecular
weight of plasmid pTU 058 and pTU 068
7 T TNo. of

" Estimated
Plasmidl meas-
1 ure

molecular
welght**
32.1%10° dalton
36.2x 10% dalton

Mean length
(um) £S.D.*

pTU 053 | 20
pTU 068 | 20

* S.D.: Standard deviation

**  Molecular weight of the plasmid were cal-
culated by assuming 1um of DNA to be
equivalent to 2.07 x 10° daltons

T4 Wil 7 satellite DNA pigEsbbh, TRTHBIMMT
<$ MS353 (pTUO053) &7 % : FDNAD
FEI B LR, +R 6D DNARTFOHME, £h
Fhoo AL EEACRY, MRATFLELTORESEN
F L, FOREIL Table 5 i LA, pTUO03 p
15.5£1.04 um DKEZITHDY, ZORIMLLHEN &
RAa5s T8z 32.1x10% dalton CH -7, Fi:, pTU
068 Tix DNA Ok X2 17.5£1.21 pm THbH, 4
FEix 36.2x10%dalton L E I,
SEIDEDVELERIC LB DNA KK TH ST R
¥ DNA ©%l41, pTUO053 23528 5.3%, pTU 068

15.5+1.04 um
17.5+1. 21 um

JAN. 1982

CNHI1.7% Th » 1o GILIS HYDOREI L K7
Fo BRI DNA 3x10°dalton %%z, B7 5 A¢
FOMBEY D BB AT 5 &, pTUO0S3 A5,
pTU 068 1 3 ifE LA 3t

3. Heteroduplex iz k%7 FA & pTUO0S3 ¢

pTU 512 D k7

GM itttk (:: (% & s pTU 053 (PCG-EM-KM-GM
fith:) & ¥ 7w pTUS12 (PCG-EM-KM jiffh) %,
ThEh BRI -BAL, FHikoO 5) JUCH > T,DNA
DTAN Y ABIC X DR NEEATIEV, Bbht
DNA 22\ TR FHIMM T T DNA D 2 kg5t
1 KRB TOMIT XTI~ 12, Fig3 iIKRLY:
X3z, pTUO053 (15.5 #m) & pTU 512 (14.4 um)
o DNA $hix, 92.9% DB H ]~ REETI% LT
B, RAITHLIzadmbb?D3.5% DA H-T,
pTUS512 ® DNA #fic pTUO053 LitWic»1- 4k
FIRADHDZ EABHBRT,

I11. * =

HET7 VYRR HT5 GM EOH A&
HREC WL Oh KA I B A1, FDGT11978
fEi VOGEL LI X » Tl Shi-BE&dic4P# L1

Fig.3 Electron micrograph of heteroduplex pTU 512 and pTU 053. Aloms a and b are the junctions
of duplex DNA with single stranded DNA. Bar=1 pgm x 52, 800
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BRRALN B, Thbd, HbrsI v 7, -0
D53 % AVT GM Tt D BARB YR T\ 5 25,
donor &3 2HM 7y —CHIERS WX ORYATL
BABOBHBA i, recipient (L [[{(—D 7 » — < D
B AW Y EABEYE L, TOHIWIL 5X107°~
4X107 BETH 1o BT B, La s, &
hOO|EPTUTERRHEI G HREL 7o GM il o 0
a7 FoRE% donor & L THIV 22 INBUI A BT,
GM WHE» G EBR7 » — BB LT GM &Y
~OEAITEDOBAXRA, LoDV TN D
i3, B oMENRTITHL S LBbHR D,

COEBIC KT D GM itk o AMiEIL, TK 5553
BET 1.4~2.3X107%, TK 5568 #:T 4.3~4.9%x1077 f
ETH-1eh, 7V HREOER 7 » — 212 X 2 KA
HOBMABE L LTI EEVGIRE Tl r - 22,
FoPTRLER R0z, TK5553 fknsh MS 353
BB AT, PCG,EM, KM 35 X0 GM oy
HANADRICZ ETHD, £LT, ThbOmER(A
FHROEDDTF ALV EICFEL TV S 2 B, A
MUEDOBRERRD D\VILETHMEI LS 7 5 A ¢ F
DNA ORI L X > T LA TELEE LT
7..)0

BeBEDALRDZWE T VYHRED GM fitten %
ik, EAImHE OBRERED ST OFHER D 5
LRI A &, EAMEEIB LTk AGs HiAMEMmIE
BEFOINEELTVATSA I NIzl > THESH
TWBHDMHEB b h, TK5568 iz BibEhr:
pTUO068 AEDKAKE XILRAHL O D, T
LDOTHAS EHBINTI, D L3, & TIcHis
EhTv% GM Wit xHBET 277 A I FOKESH
LLHRITE X 5, T/, VOGEL YL 75 A ¥
DAE X% 11x10¢ dalton (35S), LE GOFFIC 5% (1
2.7x10% dalton (1.4 gm) % X 0¥ WOOD 512 (% 50 S
EHEL, WTFho 752 I P FhiERE it it
{, ZBEOHBH L2075 A 1 VL7 F ok
HWO75A FORTIIRKEVHZEBTZLDTH 2,

WFRIC LT, EELXDELIS 723 FAECK
DRI LTAREVC &, ThICMA TEHEHED
EHITHEDOERN R bR IcZ &1L, 52> TDKMHEC
BITE 752 FOBICTDWMMEL HDLDEEZLD
hzo Ticbb, 1976 £ 4 K, EEHLVIVNEOELE
TP UBREREEDRE L VB LB VvV HRE
(PCG, TC,CP,EM, KM fith) X, +XT PCG-EM-
KMt SBT3 775 A I FERBELTV5C LM
EBAIht, FLT, £D05 b0 1ERIC D THANCKRE
LR B ERicon pTUS12 (PCG-EM-KM

fitfl) EWPRFRL7c7 9 A 3 KT b, 29.8x10%dalton
DREILTT A FTH- 1Y, — )i, MK BT L%
HIIKEZONTUNLHONMA LD, Lhim b T
YRS R TV DAL K MO ST d - 121007,

L L7 X o7 b, Sl X bt G MIlitPE2
HRtEhD pTUO0S3 OINBLU LAYl 4 + 4 foed
12, pTUSGI2 & pTUO053 & DNA O M) 2 W) L,
EORMPEA LR LIcL DTS L, (B d0 N o 6
it, 20075 A L NI O DNA B 20l
T2 LA sz s M T 2 o a0 0 X he 2
A% Coiny pTU053 (14> To pTUSI2 (= GM
ML A ST 2l (L T & Dl daA s s b O THE D
ATHEME SR S LT B, SO DTHE, o 34T
RS D AGs JUEMTTO ML O At & T, &
DIZT 3 TES LI EEL TV,

WFHIC LT, SO 5 ekt 4+ Al # LB
DT, WO A I A BREEHIIE DL X 5
PUEWELO (VU 3 2 Wi (T oo Al < b X
hTtuwa o e shi,

X k

1) BINT, A.J.; R.H.GEORGE, D.E.HEALING, R.
WISE & M. DAVIES : An outbreak of infection
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coccus aureus. J. Clin. Pathol. 30 : 165~167,
1977

2) VOGEL, L.; C.NATHAN, H.M. SWEENEY, S.A.
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of Staphylococcus aureus. Antimicrob. Age-
nts Chemother. 13 : 691~694, 1978

4) BARELFELN AT HEBRRE 2, BERoy¥
1, 10% BTHAMPIC X 2 @8O T OS5
Lxr ot QU R, 349~420 F, HH{LE
FA, 1975

5) LANG,D..
and coliphage DNA. III. Contour l=ngth and
molecular weight of DNA from bacteriopha-
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lloma virus. J. Mol. Biol. 54 : 557~5355, 1970

6) GROSSMAN, L. & K.MOLDAVE : Method in
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Electron microscope heteroduplex methods
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Molecular weights of coliphages
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GENTAMICIN RESISTANCE IN
STAPHYLOCOCCUS AULEUS ISOLATED IN JAPAN

PART 2: TRANSDUCTION OF DRUG RESISTANCE BY PHAGE LYSATE AND ANALYSIS OF
PLASMID FROM GENTAMICIN-RESISTANT STAPHYLOCOCCUS AUREUS

Kimiko UsukaTa and Masatosut Konno
Department of Clinical Pathology, School of Medicine, Teikyo University

For the transduction of drug resistance, strains TK 5553 and TK 5568 were sclected from gentamicin
(GM)-resistant Staphylococcus aureus as donor. Strain MS 353 which has already been shown to lack
plasmid deoxyribonucleic acid(DNA), was used as a recipient. Transduction experiments were per-
formed by the phage lysate induced from donor strain with mitomycin C. Analysis of plasmid DNA
was attempted to the resulting GM-resistant transductants.

The results were as follows:

1. In the transduction experiments by use of the phage lysate induced from strain TK 5553, resis-
tance to penicillin G(PCG), erythromycin(EM), kanamycin(KM) and GM was always transduced
to recipient strain simultaneously, and the transduction frequency was 1.4~2.3x1078. It was also
found that the quadruple drug resistance was jointly eliminated by the treatment with ethidium bro-
mide. Moreover, a single class of plasmid DNA was isolated from a transductant and found to be
32.1x10° daltons in molecular weight. From the above findings, it was strongly suggested that PCG-
EM-KM-GM resistance was located on a single plasmid(named pTU 053).

2. In the transduction experiments by use of the phage lysate induced from strain TK 5568, tran-
sductants obtained from selective plates containing KM or GM could be classified into two resistant
types : PCG-EM-KM resistance, KM-GM resistance. The transduction frequency of KM-GM resistance
was about 4.9X1077, and the plasmid DNA was 36.2x10® daltons(named pTU 068).

3. In heteroduplex experiments of two DNA’s pTU512(PCG-EM-KM resistance) and pTU 053
(PCG-EM-KM-GM resistance), 92.9% of pTU053 DNA was found to be homologous with pTU 512
DNA.



