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Abstract—The clinical isolate Staphylococcus aureus SA2 was resistant to ampicillin, chloramphe-
nicol, clindamycin, erythromycin, gentamicin, kanamycin, methicillin, streptomycin, and tobramycin
and harboured more than two kinds of plasmids. Transformation experiment demonstrated that
40.98-kb plasmid(pKH2) encoded resistance to ampicillin, clindamycin, erythromycin, kanamycin,
and streptomycin. The cleavage map of a pKH2 was determined by restriction enzyme mapping
techniques. Cleavage map is given for BamH], Bgll, BstEIl, Sall and Xhol.
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S| — Ampicillin(Am)-2 <d312}3%, erythromycin
(Em)#} streptomycin{Sm)-2 329, chloramphenicol
(Cm)E FFa2%4, clindamycin(ChE&  F5UE,
methicillinMc)& HaLEFTY, gentamicin(Gm)->
EAAek, kanamycin(Km)& Zo}Alef, tobramycin
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succinate(pH 7.3) 500 m/ol| 8g agar, 5g yeast extract,
5g casamino acidsE 2o "#g 74 w2 473
1M MgCl; 20ml, 20% glucose 25ml, 5% bovine



FAFe AT FAA AN S e FepaviEe) B 487

serum albumin 2mi, 35% K,H phosphate+1.5%
KH, phoshate 100 mi-& 7}sle] wH54ich

AETT— A Heg 3 $o] FFRE restri-
ction systeme] Z<H S, aureus RN4220(NCTC8325
2] mutant)2 Dyke(Oxford Univ.,, UK)Z%E £
Rop ARg-3tg omY S AH WAFFEE Am, C,
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S. aureus SA2'WE A}g3lgir)

H|Bt& 4 — Boehringer MannheimA}ol| 4] 4] 3}
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EglAn|E B2|-S aureus SA29] Zelrw|E=
F#2]+= Alkaline lysis method®Z 7|22 3}
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phin®] 2F F%7} 250 pg/ml EHEE Hrste] AL
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RggLxal ¥ FH7|¥S—BamHI, Bgll, Bgll,
BstEIl, EcoRl, EcoRV, Haelll, HindIll, Hpall, Pyull,
Sall, Xbal, Xhol& A1-8-3}o] single digestiong
Ao AFAARNE Aol A} 54E Al
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S. aurens KH2-E Am(10 pg/mf), CI(30 ug/mi), Cm(40
pg/ml), Gm(50 pg/ml), Km(50 pg/mi), Mc(40 ug/mJ),
Sm(50 pg/mi), Tm(40 pg/ml)e] 27+ -5 TSBel 4
wj}gt A} pKH2E Em2lel Am, Cl, Km, Sm 4
g WiAEE & = sUsich

Hgt&E 20| Xa|~S. aureus KH2ZH-¥] Hel3h
pKH2E BamHI, Bglll, BstEll, EcoRI, Haelll, Hin-
dIll, Hpall, Pvull, Sall, Xbal, Xhol-& A1-8-8}o] single
digestiond ¥ ¥ #7|9%5-& HAIFch BamHIE
N AjEA B9E, BsEIIY Xhol2 7719
Y98, Bgll2 A9 ¥-9E, Sald 49 ¥-95
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Fig. 1—Agarose gel electrophoresis of rapidly isolated
S. aureus plasmid. Lane A, S. qureus RN4220;
lane B, S. aureus SA2; lane C, S aureus KH2.

4zt 742 9)dek(Fig. 2). Fig. 2614 Bglle 719
band & Rolx|vt =27|7} 2 $J9] band9] A-$¢ =717}
g F707} 2o gl&o] double digestion A3} &
l=Elgich vmA o2 Ajtase] ASEL 57 o
29 ¥95 /X Z Sisith AlgasAE A4S
#18 double digestion2 -2 AFEL: H95 2
9l BamHI, Bgll, BStEIl, Sall, Xhol& Z§38}ed
A st

=zhso| Zo| ZAHE -—single digestion® double
digestionS AX|sle] izl z=7MEe] Zeo] AAHL
A DNAE A=71A] AFaELR A3le] Poi3] mo-
lecular marker®} w]@sled F3lHc) AL =79
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PE AEL He A b 3. 2 A}
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Fig. 2—Agarose gel electrophoresis of pKH2 cleaved
with the restriction endonuclesases. Lane A,
BamH]I; lane B, Bgll; lane C, BstEIl; lane D,
Sall; lane E, Xhol.

Table I—Experimental values(in kb) of DNA fragme-
nts produced when subjecting pKH2 DNA
to various restriction endonuclesase

BamHI Bgll BstEII Sall Xhol
40.98 22.55 35.07 23.31 2945
17.98 591 1045 11.53
045 437
2.85
40.98
. S

1960 t] Zube] EEAFFOBHE Eelavue
7} 1A o] 2 A7 Alde] Eefiv|EFo] gl
FAHALY 2L dAR AEL class o] &3k
AEZ A F7+ %9 772} copy numberE 7} 3L
9lom B-lactamase®} F7] o] e igt WS 7}

A2 9leb® class I Ald 9] Eefir|eg 2R} 7
ol WARA=Y A7) #3(1~5kb) B copy
number(A £% 15~507)& 712 gloen BE 3

vhe] A disiA WAE Jelid FHIds
class 1T Al 24 Zo]7} 40~60 kbo]™ c}A] WAIS
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Table I1—Experimental values(in kb) of DNA fragments produced by double digestion of pKH2 plasmid

BamHl+ BamHI+ BamHI+ BaemHI+  Bgll+ Bgll+ Bgll+ BstEIl+  BstEIl+ Sall+
Bgil BstEIl Sall Xhol BstEIll Sall Xhol Sall Xhol Xhol
22.55 26.35 23.31 27.20 17.98 15.53 17.98 16.10 28.60 16.95
17.58 8.72 7.40 11.53 8.32 7.80 11.53 10.45 6.47 9.65
045 591 4.37 2.25 8.32 7.33 9.17 59 5.06 6.36
0.40 3.05 591 4.37 1.85 4.37 0.85 4.37
2.85 0.45 2.85 0.45 2.85 2.85
2.65 1.30 0.80
0.45
40.98
B X B B
L1 X % ¢ 13 i
o | | ] a0.98
Bg 3 3 X Bg i

Fig. 3—Restriction endonuclease map of pKH2. Restriction sites are indicated by Ba(BamHI), Bg(Bgill), Bs(BstEII),
S(Sall), and X(Xhol). Map coordinate is expressed in kilobases.

veblls Fepanjege] WAHAEY o5 iy
& Aepute] Al WAE 7IAE glgo] H s gl
g Grubb & =717} 45~50kbo]™ Sm, Nm
{neomycin), Km, Em, Sp(spectinomycin)o] WA3-S
el pWGI4E 5A3te] Hagh vl Qe o]
o] AHE Sl B B AN S aureus
SA2=2 HE} ¥ 43 pKH2¥E =27]7} 40.98 kbe] 2
Am, Cl, Em, Km, Smel| c}AlAL Yehs 7oz
Ho} class I Al Qe &3l 7o Al g =gt YA
FrE QAo B e Aol7l & & 5 stk
9)=o] H9-5 Bl 22 A WA
2] FalEe] AFAHRE AHHHI 9SoE $g
vl = A WA #ake] Ad B ETA
Tarell g Fepaul=e] ot 2] ojol &
22 A Er

,,
=3
O

4P
Y,

Ao

&

1) Lyon, B. R. and Skurray, R.: Antimicrobial resista-
nce of Staphylococcus aureus: Genetic Basis.
Microbiol. Rev., 51(1), 88-134(1987).

2) Ritz, H. L. and Baldwin, J. N. Introduction of peni-
cillinase production in staphylococci by bacterio-
phage. Bacteriol Proc., 58, 40(1958).

3) Lacey, R. W.. Evidence for two mechanisms of

plasmid transfer in mixed cultures of Staphylococ-

Vol. 36, No. 5, 1992

%ﬂilz%ﬂ'

cus auureus. J. Gen. Microbiol, 119, 423-435(1980).

4) Archer, G. L. and Johnston, J. L.: Self transmissi-
ble plasmids in staphylococci that encodes resista-
nce to aminoglycosides. Antimicrob. Agents Chemo-
ther., 24, 70-77(1983).

5) Forber, B. S. and Schaberg, D. R.: Transfer of
resistance plasmids from Staphylococcus epidermi-
dis to Staphylococcus aureus: evidence for conjuga-
tive exchange of resistance. J. Bacteriol, 153, 627-
634(1983).

6) McDonnel, R. W.,, Sweeney, H. M. and Cohen, S.:
Conjugational transfer of gentamicin resistance
plasmids intra- and interspecifically in Staphylo-
coccus aureus and Staphylococcus epidermidis.
Antimicrob. Agents Chemother., 23, 151-160(1983).

7) Townsend, D. E., Bolton, S., Ashdown, N. and
Grubb, W. B.: Transfer of plasmid-borne aminogl-
ycoside-resistance determinants in staphylococci.
J. Med. Microbiol, 20, 169-185(1985).

8) Murphy, E., Phillips, S, Edelman, 1. and Novick,
R. P.: Isolation and characterization of plasmid in-
sertions. Plasmid, S5, 292-305(1981).

9) AN, AEY, 43 FHEEAATHAA dE
ol El WS e Euanze AL
oF¥3t3] =], 36, 255-258(1992).

10) Kreiswirth, B. Lofdahl, S., Betley, M., O'Reilly, M
and Schlievert, P.: The toxic shock syndrome exo-



490

A7 -

o) g -

11)

12)

13)

14)

15)

toxin structural gene is not detectably transmitted
by prophage. Nature, 305, 709-712(1983).

FAA, $A5 D FAEATE] FAA WA <k
4}, <Fgl3]#], 34, 122-125(1990).

Maniatis, T., Fritsch, E. F. and Sanbrook, J.: Mole-
cular Cloning, Cold Spring Haber Lab., pp. 368-369
(1982).

Chang, S. and Cohen, S. N.: High frequency trans-
formation of Bacillus subtilis protoplasts by plas-
mid DNA. Mol. Gen. Genet, 168, 111-115(1979).

Novick, R. P.. Staphylococcal plasmids and their
replication. Annu. Rev. Microbiol, 43, 537-565(1989).
Shalita, Z., Murphy, E. and Novick, R. P.: Penicilli-
nase plasmids of Staphylococcus aureus: Structural
and evolutionary relationships. Plasmid, 3,.291-311
(1980).

16) Gray, G. S.: Characterization of plasmids in amino-

17)

18)

cyclitol-resistant Staphylococcus aureus: Electron
microscopic and restriction endonuclease analysis.
Plasmid, 9, 159-181(1983).

Jaffe, H. W., Sweeney, H. M., Weinstein, R. A,
Kabins, S. A., Nathan, C. and Cohen, S.: Structural

and phenotypic varieties of gentamicin resist-

.ance plasids in hospital strains of Staphylococcus

aureus and coagulase-negative saphylococci.
Antimicrob. Agents Chemother., 21, 773-779(1982).
Townsend, D. E., Ashdown, N., Annear, D. . and
Grubb, W. B.: A conjugative plasmid encoding pro-
duction of a diffusible pigment and resistant to
aminoglycosides and macrolides in Staphylococcus
aureus. Aust. J. Exp. Biol. Sci, 63, 573-586(1985).

J. Pharm. Soc. Korea



