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R-Plasmids in Staphylococcus aureus

Byeon, W.-H., Y.S. Kim, E.H. Cho, D.H. Kwon, H.Z. Lea, and S.J. Hong"
Department of Biology, "Department of Biochermistry, Kangweon National University

Small size antibiotic resistance plasmids having molecular weights less than 10 Mdal were isolated
and characterized from ten clinically isolated multiple resistant Stapiylococcus aureus. Agarose gel elec-
trophoresis profiles and antibiotic resistance patterns divided these strains into four groups.

Strain 2-23-6, the representative strain of a group of five strains conferred two plasmids of
molecular weights 1.6x106 dal and 2.0x108 dal. The small plasmid (pSBK 112) specified macrolides,
lincosamides and streptogramin type B (MLS) resistance gene which are expressed constitutively.
Lage plasmid (pSBK 123) specified chloramphenicol resistance gene which is inducible. Strain 10-5
conferred a 3.0x106 dal plasmid (pSBK 141) which carry an inducible ampicillin resistance gene and
strain P-H-2 conferred an 1.6x10% dal plasmid (pSBK 190) which carry a constitutive MLS resistance
gene. Strain D-H-1 conferred four plasmids of molecular weights 0.8x108 dal (pSBK 201), 1.6x108 dal
(pSBK 202), 2.5x10% dal (pSBK 203), and 1.2x107 dal (pSBK 204}, respectively. Among those four
plasmids, only pSBK 203 specified chloramphenicol resistance gene.

Curing of constitutive MLS resistance using acriding orange or ethidium bromide in 2-23-6 and
P-H-2 strains produced ‘inducible’ MLS resistance strains which are less resistant to MLS than the
wild type strains, suggesting that there are two resistance genes in both strains; one is constitutive and
the other is inducible.
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Table 1. Antibiotic resistance patterns of
Staphylococcus aureus strans.

Antibiotic resistance markers®

Strain Ap Pe Me Cd Ct Tc Sm Gm Km Cm Em Lm
27236 + + + + + 4+ + 4+ + + + +
10-5 + 4+ -+ 4+ + -+ 4+ - - —
HB-266 + + + + + + + + + + + +
16-1 + + -+ 4+ + - 4+ 4+ - - -
N-N-3 ++ -+ 4+ — — — — — + —
2-26 + + + 4+ + + 4+ 4+ + 4+ 4+ +
BeH-1 + + + + + + + + + + + +
P-N-3 + + + 4+ ++ 4+ + + + + +
P-H-2 + + + + + + + + + — + +
D-H-1 + + + + + + + + + 4+ + +

) Ap, Ampicillin; Pe, Penicillin;Me, Methicillin; Cd,
Cepharolidine; Ct, Cephalothin; Te, Tetracyline;
Sm, Streptomycin; Gm, Gentamycin; Km, Kana-
mycin; Cm, Chloramphenicol; Em, Erythromycin;
Lm, Lincomycin. +Denotes presence of the re-
sistance marker.

R-Plasmide in Staphylococcus aureus 283

Y2 streakingdt ¥ & F5A17| o)} mA}
sl FFEo @rtd & streakingdlo] wf o},
vebd EREFHM S g vmslgich

Plasmid 2| &2|

Lysozyme-SDS ¥ (Guerry 5, 1973) o] ¢}
l oz Felsigon ozt Mol
ampicillin &4Je) o] & 79 A2 A2 A
&) 5t7] Ysted T wlokA] cephaloridine (2ug /
ml )& A gl sl ch,

H7IHE

0.6% %] agarose (Meyers%, 1976) ¢ mini-
gel (70 X85mm) & ¥ o2 9iZolo 2] 50
~60VE 1412t Aol on] ALE-3F ghEole
0.5ug/m!l 2| ethidium bromide& *#&l Tris
-acetate 2F=Holgic}

Plasmid 2| curing

Ethidium bromide (2ug/mi) €2 acridine
orange (20~100ug/ml) & #8]3dlod 1847k &
aof| A whokgh i el 34, A u|A
AFsld ol FAlz Fejd F HEYHE £
g wiAlo] A ol dF EHME £4 o
#= gl 39t} (Bouanchaud-g, 1969; Johns-
ton ¥ Richmond, 1970). A=l =34 £4
TFe 4719 ol 23 plasmidel H&&
A%, plasmid ) curingo] £-2 &alglict

2 X8 =< (minimal inhibitery concen-
tration, MIC)

A FAA7] Fape] ¢ dHeted & 1 odx
o o 300w Fx2 4T F HEME S
28l 37T ol A4 184175t A A wloksle]
o] ZtetA]l & A4 FEE HaHsFEn A
atoict,

EHit BFe BRMERE o g3

184) 7} Hau ot F HEtd & cf4] Auf 3
A, 2478k Auloksiod A4y Fabat
o] 22 9hE F 660nmoll 412} F32710.01
o] ¥lx & 3|A, Alsle] 250ml Klett flask o
Hufdlc) ol F 2 flask o] I drelel 2 4ty

<+ Aesiz] Aol vl Hejstaat she= HiKk
WEEE2 2F 107 H 52 A, o 30 Wz
1 A ZbE ok K FR S A3 5 MIC 3o
ot 1/5~1/108 28 PEHME S Ha el Jo



284 Byeon, Kim, Cho, Kwon, Lee and Hong

A 5 flask 5 shvtoll= FFEFE Sl A #
EUHES, v AL EMES A AR
3hA] 3 2R 747 37T oA weg, =l 30

vtet 660nmoll A FHEES FAFTo 2 A 2T,

FUF o T F FA4NE vlaget,

=

v

Emge &
Fig. 10l 4] &} 3t o] ampicillinol] & 2 &
57 g 2=t 212 10-5, 16-1 %
D-H-1 o] tt& F 5o vlal| o7 2 A5 9
A ehAd S HodF a3 9l ew] tetracyclineol] o 3l
4] N-N-3 7} ﬂﬂ’#l‘i"] U Aol thEF am-
picillin®] 7§$-9} H7ro AgEd o viehl 1 gl
t}, Streptomycin #]| ‘50"‘ 2 10-5, 16—=1% N
-N- 3 7} &tk o] el wbd D-H-1-2 ofe} 7
= Mo o3 A S
mvcmoﬂ gk 2] ghA] ol A1

04_. r

Bo|lF 3 93 genta-

< 10-5¢9 16— 14t
7

obgh M4, N-N-3& 244L, 2 voix
RE FFE Le Are AW A4S A%

Fig. 1 Cross streaking of antibiotics and cell suspension
for resistance detection.

KOR. JOUR. MICROBIOL

A B CDETFGHTI

M« Linear

DNA

Fig. 2 Agarose gel electrophoresis profiles of plasmid
DNA obtained from S. aureus strains:
(A) 2-23-6; (B) 10-5; (C)HB-26; (D)16-1;
(E)N-N-3; (F) 2-36; (G) Bo-H-1; (H) P-N-3; (I)
P-H-2; (J) D-H-1.
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Table 2. Properties of small plasmids from 8 -

aureus.
Strain Plasmid MC;IIZ‘;:}]]:I. Re:::i:';ie
2-23-6 pSBK112 1.6x10* Lm, Em
pSBK 125 2.0x10° Cm
10-5 pSBK 141 3.0x10° Ap
P-H-2 pSBK 190 1.6x10* Lm
D-H-1 pSBK 201 0.8x10°*
pSBK 202 1.6x10*
pSBK 203 2.5%X10°* Cm
pSBK 204 1.2x107

X10%dalg] plasmid3HE 2t gl Aoz o}
Elyton] D-H-12 0.8x10% 1.6x10°% 2.5X%
10° % 1.2X10°dalq] plasmid |8 Ztx Qe
Aoz velti N-N-3o4] & o} plasmid &
AR A 9§3k7] wifol o]F e AdelA A9
5 iet.

A5 A%E Edjg 2-23-6, 10-5, P-H
-2 % D-H-19) o] £2e GE TEF T
, %4 d plasmids HEZI NI Foe A
o, 5o Ae s oo zg
gt v plasmide] Hug o] 2 9 Hagre
Table 2 o} 7}
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F 7+ E2438lx pSBK 12540l &= chloramphe -

o5l

nicol 234 A7t EAsL 9l&E RoFc

TF 10-50) &3 plasmid pSBK 1410+
ampicillin A& 4 91 x}7}HFig. 3-(2), Fig. 4-(2)),
P-N-27} 233 pSBK 1900ll+ lincomycin #
A AA7E EAE R g5 Wl o} (Fig. 3-
(3), Fig.4-(3)). D-H-19] u] plasmid 5o
A& pSBK 203 2to| chloramphenicol =] &4]

AAE Zta 9lg-o] &) 58l 1 v %] plasmid
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Fig. 3 Antibotics resistance of the originally resistant
strains and of the ‘cured’ sensitive strains. (7
Chloramphenicol resistance of 2-23-6 strain carry-
ing plasmids pSBK 112 and pSBK 125 and of
PSBK 112-cured SBK 125 strain, PSBK 125-cured
SBK 112 strain and both cured SBK 110 strain;
(2} Ampiciliin resistance of 10-5 strain carrying
plasmid pSBK 141 and of cured SBK 140 strain;
(3] Erythromycin and lincomycin resistance of
P-H-2 strain carrying plasmid pSBK 190 and of
cured SBK 189 strain; (4) Chloramphenicol
resistance of D-H-1 strain carrying plasmid pSBK
203 and of cured 206 strain.

o] Mg qlztetel Heisde HaAsieic
(Fig. 3- (4), Fig.4-(4)).
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Table 3. Minimal inhibitory concentrations(MICs)
of some representative antibiotics ag
ainst representative Strains from each
S.aureus group.

MICs (in ug/mi)
Strain Ap Te Sm Km Cm Em

2-23-6 2,000 200 500 >8,000 100 2,000
10-5 125 50 -~ 500 - -

P-H-2 1,000 200 500 >2,000 - 2,000
D-H-1 250 100 250 >2,00¢ 100 2,000
ATCC6538 0.25 1.25 5 10 10 125
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T
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Fig. 4 Agarose gel electrophoresis profiles of plasmid
DNA from the original strains and cured strains.
(1) Plasrmud from 2-23-6 (A) pSBK 112-cured SBK
125 (B), and pSBK 125-cured SBK 112 strain (C/,
(2) Plasmid from 10-6 (A) and pSBK 141-cured
SBK 140 strain (B); (5) Flasmid from P-H-2 (A)
and pSBK 190-cured SBK 189 strain (B), (4)
Plasmid from D-H-1 (A) and pSBK 203-cured
SBK 206 strain (B).
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Table 4. Expression patterns of antibiotic resis-
tance in representative strains of
S. aureus

Antibiotic resistance markers

Strain Ap Tec Sm Km Cm Em
2-23-6 ° 1 1 71 ce
10-5 I 1 - I - -
P-H-2 l 1 I C - C
D-H-1 I I I 1 1 C

¢) Inducible expression.
v} Constitutive expression.
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Fig. 5. Expression of antiobiotics resistance. (1) Inducible chloramphenicol resistance in 2-23-6; (2) Constitutive
erythromycin resistance in 2-23-6; (3) Inducible ampicillin resistance in 10-5; (4) Constitutive erythromycin resistance
in P-H-2; (5) Inducible chloramphenicol resistance in D-H-1; (6) Inducible erythromycin resistance in SBK 125.
®, Normal growth; O, Induced; x, Uninduced.
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