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Abstract : Arbitrarily primed polymerase chain reaction (AP-PCR) was applied to genome DNA
fingerprinting of twenty clinical isolates of methicillin-resistant Staphylococcus aureus (MRSA),
and this method was evaluated in comparison with phenotypes, such as coagulase typing and
minimum inhibitory concentration of four 8 -lactam antimicrobial agents. Genomic DNA, obtained
by mild cell lysis and treated with phenol /chloroform, was suitable for AP-PCR, and the addition
of 3mM MgCl, and using Pl primer (5-TCTGTCTTGAAAAACTGATGCCTG-3") provided four
different patterns of DNA fingerprinting. Althought a strong correlation between the phenotypes
and DNA fingerprinting patterns was not observed in 20 isolates investigated, AP-PCR can be
applicable for genotyping as a time-saving method.
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BBk -T&L, THhODOHFEOV EDITY Y
4 DNA Syfrdsdb b, HIFREERIC & - THIRL
SN DNA %XV RT 41—V FERKBIC
&> THEEL, DNA WiHE%H#d % RFLP
B GEhB74 v =7y DY R, &5
FHIFRRERME & VR T 4 — NV FESKEE
iZ, YHEY—4RNABEFOVTHF AN
ATV FA¥ =Y a VvETI VRS A 7TEDR
EHRPEINT VS, ChOOMRFRI
MRSA S D5 A, FicRAIMEER[O 2 4
=X b DR, BREGSERDORFEICE VTR
2HMET A, —H, SMFEOBRICIVR
EOEBELRENBLETHY, [ERFICRERITE
BERWBEBERINIEAND 5, BTHE
X N7z arbitrarily primed polymerase chain
reaction (AP-PCR)® itk %45/ & DNA 7 4
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BRATIREDIC X 3 MIC JllE % BB IC
SWTITo T ERALAHERR, ~=v ) v
% : benzylpenicillin G (PCG, #%), methi-
cillin (DMPPC, E#%), oxacillin (MPIPC, &
B), €7 = s% : ceftizoxime (CZX, iR
DAREETH 5,

5) PCR IZ & % mecA BinTF oKt | HLEE
K Fic BB LA MRSAD 1 av=—%50
Loy QKICERE L, 100°C, 15 SRk,
EOLTEE®B/, PCRIZEE L £1E04
UM D754 <— (5-GGTGGTTACAACGT-
TACAAG-3, 5-GCATTGTAGCTAGCCAT-
TCC-3)" & PCR RIRIGHK (0.2 uM dNTP,
0.5U Tag DNA # Y x 5 —¥, 50 mM KCl, 10
mM Tris-HCI (pH 8.3), 1.5 mM MgCl,, 0.01%
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CNEMEMEL 2, Yo 77 - +¥K
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1. MRSA REHBIOKE: BERMED» SHBEL
72 MRSA 20 #ico W T a7 735 — EROKRE
EHIERRZHHERE1TV, Table 1 IRdHs
REB 1, BRE L2 Bkixd~<TMPIPC i,
MRSA O¥[EFHE¥ETH 2 48/ ml Ll LD MIC
ZRL, FREBEIZ MRSA cani, =
T 75— ERIGITIR O RA 20 kb 12 8T, B
D BHRIIVIEITH -7 T, MIC 2F5EEL L
T4 5 &, PCG, MPIPC, CZX @ 3 ##&lics
FEMHE CRIEEHE : MIC> 100 48/ul) 2R L1
i3 1 #%oATHD, MPIPC & CZX @ 2 3EH|
KEEMEEZRLIZDIZ6HK CZXDARLE
EttEE R Lico 5%, Tk, 4BEOHHE
ReBETRPERYE CHEELE : 4 — 64
1g/ml) 2R LIRSt Licds-T
AHETHRITLIZMRSA R, 3775 —+F1

171

¢, MPIPC & CZX i ST 3 EikD
fAKREWEABED Shi, VIIBIECZX
DHICEEmRED 3 ke, hEmHED 5 #kicsn
Johi,

2. PCR itk 3 mecA B=FOH : Table 1
DMRSADHICHODVWTHEHETFOLVLINVTD
mecA BEFARBELTVWEDEI > %,
mecA B EEIDNA 75 4 v —% B\ PCR
Btk oI U7z, Fig. 1 IiRT &3, 204
2 TIZ mecA DEBERTEN > STFEEIN S 623
bp ® PCR E¥IMEShiz, LT, Th
> DEMEIZTNT mecA BEFEFEHLTL
AT EHHERL 12,

3. APPCRIZ&B7 4 v =7y Vb

1) #/ » DNA O¥Eal

B 5D/ » DNA OREBINIEEETH -
72, REFEOBIESKEICIEHIE, AP-PCR
T7 4 Y H=TY ¥ k2T FIESERT 3,
% I TEH®HNIT, AP-PCRICE L4/ » DNA

Table 1. Coagulase typing and MIC of MRSA investigated.

. MIC (#&/ml)

MRSA strains Coagulase types PCG DMPPC MPIPC X
1 II 256 32 256 1024
2 I 32 32 206 256
3 i 32 4 256 512
4 11 32 8 256 512
5 II 64 32 512 256
6 1I 32 64 256 512
7 II 32 32 512 512
8 VII 32 16 8 256
9 Vil 32 32 64 256
10 Vil 32 32 64 256
11 11 64 16 8 512
12 I 32 16 8 1024
13 Vil 16 8 8 32
14 VI 16 8 16 32
15 I 32 32 8 16
16 Vil 16 8 8 64
17 I1 16 8 8 64
18 Vil 16 16 8 64
19 11 64 8 8 64

20 Vil 64 8 8 64

PCQG, penicillin G ; DMPPC, methicillin ; MPIPC, oxacillin ; CZX, ceftizoxime.
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Fig.1. Detection of the mecA gene by PCR. An
aliquot (1#1) of bacterial lysates containing
genomic DNA was amplified by PCR with
a set of specific primers for the mecA gene.
Lane 1, methicillin-sensitive S. aureus, and
lane 2 - 21, MRSA.

DXV TFII I FHO Hikic > VTR
Litss

mecA Bz O W 72 DNA fil &
(it oo =——2EE ) QKICKEL,
100°C, 15 SyfEimBVLERIS S hic Bif) T/,
% - 72 < AP-PCR (T & % DNA EMHE S 1
Bhote, i, MAOBEURTHS M 7T
SUVAVFAYT R MCLBRREET =
J —VILEIC X > TE 5t DNA T, —
DOHEHEHEDNA TId7 4 v =71 v 38
Shf-bD®d, DNA HHEigE s WERLE
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T FE R 1318 5 172 DNA £ 5,55 AP-PCR 12
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Table 2. DNA sequence used for AP-PCR.
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LEZ oNT, BRI THMENE HE 1R
L7 DNA offithikick b, AP-PCRI#E L 7=
DNA ER»E s ht,

2) Mg B8 XU DNA &

AP-PCR Bt D Mg BT > W THRET L
tzE A, 1.5mM kb b 3mM MgCl #7E
Tk v e =TV EBEONI, £/, K
Jic 42 1E DNA Bic-> W T 25, 50, 100 ng %
HOWTHRHALLETS, Z4vH=F) VD
Ny — 0T ODNARTHLHBNDH %
RSB SN, THORKENIS 258
BESKBRONY FOY »—7E %2 LKL
T, 50 ng ® DNA EDS#EYTh 5 &fkam L 7o
3) 754 <= -0t

AP-PCR #ETiHE 5N 5 DNA /¥ % — v 13 ffi ]
T8 DNA 754 <— (P) Itk RiL3,
%2, MRSAS8¥M»SHiHL s/ 4 DNA
& Table 2 IC/RLIZBE7 747 —I20VT,
M HSEIRETE DNA X9 — v S8 oh B h &S
DkE LT, P3 + P4 TIRES TR, &K
DNTFERFEBRICH T TA A TICHK - 72 (Fig.2),
P5 + P6 3 300 bp fflEIiC 1 Kb %\ id 2 KD
PCR EM»E 5Nz, P7T + P8 Tid 100 bp LA
T 1 ADDNA EMHBR S NIH, HkRRET
DEFIIFFE TN -1, PY + P10 DflEHE
TH PCREMIIRZA AT L1812,

Fig.3 3751 =— 1 EEERV 540k

Primer Tm® (°C) %GCY
Pl 5-TCTGTCTTGAAAAACTGATGCCTG-3 68 41.7
P2 5-GATCCCGGACAGGATTCTATGG-3 68 54.5
P3 5-TCGTGGGCCGCTCTAGGCAC-3 68 70.0
P4 5-TGGCCTTAGGGTTCAGGGGG-3’ 66 65.0
P5 5-GTCTCACCTCCCAACTGCTT-3 62 55.0
P6 5-ACGTACTCTGGTTGGCTTCC-3' 62 99.0
P7 5-ATGACTTCCAAGCTGGCCGTG-3 66 o7.1
P8 5-CTCTTCAAAAACTTCTCCACAAC-3 64 78.3
P9 5-ACCACAGTCCATGCCATCAC-3 62 59.0
P10 5-TCCACCACCCTGTTGCTGTA-3 62 55.0

“Melting temperature.
“Per cent contents of guanine and cytosine.
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Fig.2. AP-PCR patterns of selected MRSA isolates amplified with a different pair of primers. Genomic
DNA (50ng) was ampified by AP-PCR with a set of primers of (A) P3 and P4, (B) P5 and P, © P7
and P8, and (D) P9 and P10. Lane S, DNA maker fragments (1kb ladder, GIBCO-BRL) and lanes 1 -

8, MRSA.

T, P1BLTIE, KL< 8 EIFRIE 1600 bp
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D 3 ¥k, % L T800bp fflKkic 1 AD/NY F&
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Fig.3. AP-PCR DNA fingerprinting patterns of selected MRSA isolates amplified with a different
primer. Genomic DNA (50ng) was amplified by AP-PCR with a primer (A) P1 B P2, and (C) P4.
Lane S, DNA maker fragments, and lanes 1 - 8, MRSA.
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Fig.4. Schematic drawing of AP-PCR DNA fingerprinting patterns of 20 MRSA isolates. Lane S, DNA
maker fragments, and lanes 1-20, MRSA. Numbers of isolates are identical with those in table 1.
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DNABIEMEECZ 2 6D EEZX Sl

¥, PCREAVE 754 v —DRRGE
BT, BADTSS51 - & 20ROV T
BE L7228, MRSA o413 P1 Bk
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Dy — v EDHEBIC W T SEREREEP L
TORFDBMNETHBEER B,

B FELTDNABBFCAVWShTVWS
SNIVR T 4 — v FESRENE I, BTN
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