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Comparison between Dot Blot Hybridization and Southern Blot
Hybridization in Detecting Methicillin Resistant Staphylococcus aureus
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Abstract

Thirty strains of methicillin resistant Staphylococcus aureus were obtained from the clinical isolates. In order to
investigate the pursuit of the pathogens of nosocomial infection, these strains were studied for antibiotic sensitivity as
well as its resistant pattern. Among the methods of hybridization which directly confirm the specific antibiotic resistant
genes by means of the recently developed specific probe DNA, dot blot hybridization and southern blot hybridization
were performed and these two methods were compared in their sensitivity and specificity. Strains that is sensitive to
cephalothin to the subject of methicillin resistant Staphylococcus aureus were in 43%. Those that are sensitive to
cefoperazone and cefuroxime were 26% and 23%, respectively. In case of MIC, MICs; of cefoperazone was 8 ug/mi, and
MICy was 128 pg/mé to be the lowest. As the results of plasmid DNA electrophoresis, most of methicillin resistant
Staphylococcus aureus strains had more than 4 plasmids. These plasmids digested by BamHI, methicillin resistant
Staphylococcus aureus is distributed as 10 fragments with the size of 65 kb to 1.5 kb. Dot blot hybridization were
performed to examine the existence of mecA gene to show the detection rate of 50%. Southern blot hybridization were
done to see if DNA bands which amplify the activity of digoxigenium-labeled probe by PCR were actually PCR
products of mecA gene and it showed the detection rate of 53%. It can be concluded that the southern blot hybridization
seemed to be better in sensitivity and specificity when it is compared with the results of dot blot hybridization.
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Methicillin WA Staphylococcus aureus?] &3 BARHTH 71y @ A7

AF2E AN A AFEHA DAL flo] FAA
£ Foste Ao i FAA 38 WAe 289 #
Aol ik o)y EAPOR FA 9 AFF HFWFo|
U dAe BadEe WilE A% 4A wATY Zd
g AW HANErt 71 & Sih Butohug oA
7HEEA A B dFdA F2 Uete ZAEE W
R Lol BAEANA F39 FIFE W=
A4 dFe AFAH AEEY AL FHUY €F 5L
2 Aaadel §¢Heg FuHE Bevt A dAH
T FAtH7,2537). ol #€9 FFAHL FAAA F
EY4E BAde e, & ¥ A HedETdE 1
=9 FAA Wdol EA7t Ha ACHI5 ol AW
AEE 7HeE 21T EC] HEFE TS A S
AYHQ A9E 298 4 Atk

B3] o F PATE0l 9le] € duinger A
e 497 AL FAA A5 AFHE B F Qe A=
o] &S sl "ok 2g T Staphylococcus
aureusZ-o| A = methicillin resistant Staphylococcus aureus
(MRSA)E ¥ dx3 74, 785 9 4% 59 $F
HESE doE HAHZ QHRE Fa4do] Q4H
o] $tr15].

FAA 7L AgEle] AdAd 295 MR A2E A
717} slA S o, oAl dig oA A4S Y5Hd o
g A3 Fa¢ HAAR Fo} e Aol whaty
HAY &M ol T AT FAA YA FHA4
cloninge] 743 443 Wyel o] FABGE NG
FAolth5]. 23 Z F iR & FAAE vlwe
o 4 #hol i FRAY YA FAAE BiEn
Ae AE HD A A& A FAlA X85} 7}
ottty BAD 71E9 Atz A plasmid¥d ZAL
U plasmidg o] &8 242 #£4& vlnd destn ¥
Hyo] Fgso) YA ¥& FFox ALY F Ue 7
gylez A UrH41932) o] WHe F2 F3E
Ao A deite JEAA WA 4 7379 FH 4
olgxo] gAut HIoe HwA FHHI g 7
gHAY fEvt AE g8 779 FHdx o] 8d +
Atk Bugw YoHs]. 2y WwE plasmide] U
U A4 (ranslocation)u} 23 (recombination) 5 A}
A d3le F3 BYE tih 233148 DNA-hybr-

o

Y

oy

T

.

idization®} 7} Z& BzA S YR 3o U% FF
AME plasmidE B34 ¥ FAZ 7|1 FE F
B g E&sol & AL UrH24,28].

wehx #Hol 7L E probe DNAS o] &3l 54 3
AA WA F424E A Fldte 48 e e
dot blot hybridization®§[9]3} southern blot hybridization
H101E Hlawste] EFe] Est AT Al G5
A7 & nstaop gt aejste] duizgy £
AW EA Hatzatel] AAQ plasmid profiled A H &
F7batel W 8% el A3 7771 oW B9AE
A92E FAP B8 227 Boh

fu

e o w

AT
1998'd 9ol A 1999 297tA] QdEA A Rl
Fg MRSA 3078 tjdes dysioio

M

ALZHHX|

7o £ ¥ Z7-& 2 2+ nutrient brothZ AL889
oo, gA4A AAb & Mueller- Hinton brothe} Mueller-
Hinton agarZ DifcoA} (Difco Lab., Detroit, ML, USA) A
EFE AHEEAT

g2

Paper disk*][21]o= aminoglycoside#} 3%, & kana-
mycin (KM), gentamicin (GM), streptomycin (STM)3#} 8-
lactamA| 3%, & cefoperazone (CPZ), cefuroxime (CFX),
cephalothin (CPT) & =3 6ZF& AlM&3lgoH, 44
disk¥ 7] BBLA} (Cockeysville, MD., USA) A} E-& A&
st BB AY[35]9= aminoglycosided] 3% kan-
amycin (Fo}A|9}), gentamicin (] YA G4 2}), streptomycin
(Sigma Co. St., Louis, USA), A-lactamAl 3%, cefoper-
azone, cefuroxime % cephalothin& SigmaAle] #E& A}
&8t

BUH ey BA

1) Paper disk®
FAA 244 AAE 98 Mueller-Hinton brothol]
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A 24X 7 B gF gl BEFE WIS o] B3t Ay
< Mueller-Hinton agar ¥Hej #5314 =28 3, 34
dad 7AE 0|83l paper diskE Mueller-Hinton
agar W 71¥7} 7|2 GrE WA WY
FAA} Hi o) EFHQUA FAbet) Hsted AeoA
oF 2 WA 3217 W& Fofl kst paper disk 9
TEEAANE SH A (Table 1)[21].

EEERE

YA EHSE phosphate buffered saline (PBS, 80 mM
disodium hydrogen orthophosphate anhydrous, 20 mM
sodium dihydrogen orthophosphate, 100 mM sodium
chloride, pH7.5) & F$RFTE Aot ALE3Igom,
A2 g MY FRE dRshe HHuAd
Mueller-Hinton brothe] 377, 24Xzt wiat FAg A
A G4 1004 343t Steer F[36]9) HEE7IE A
FRRT HEFS H 37C, 2447 W F, HEEHY
TEF F7FE Eobd FAA Y HrEgAsE MIC
minimal inhibitory concentration)S ZA3Qth FAA
9 P ¥+ 1= National Committee for Clinical La-
boratory Standards[22]¢] &3v], A7te] A=A E Y3}
o Staphylococcus aureus KCTC 1621 2 Pseudomonas
fluorescens KCTC 16448 A Y Aty #4419
AE FAZL PN £ Lo} FA ATk

Plasmid 2444
1) Plasmid DNA9] Ez2|9} A7)%9%
Plasmid DNA®] 22 Lyon $[19]7 Gillespie $(14]
o WS FA%A Eesigt APFFE 50w Luria

Table 1. Zone diameter standards by paper disk method

broth (LB)oll A &3ked 37°Cel A 1847+ 100rpmo.2 A
v FE F, 3,000gZ 1583 AAE 3} (V515000 CFN)
TAZE 2oT, 200 109 lysostaphin 7 2.5 409] RNaseE
Aeste] 37CHA 30¢3 wWgstgch o7 3 mM
potassium acetate 25 & Wi Z¢sd I3 30
£ A1 F, 12,000 g2 A4AEE3Y A5 gE
AP#Ho 2 §7 F SS-phenol/chloroform &0 g thul
g FF39ch 209 95% Y ZE ethanolg 7}3te] -20
Toll A 18A17 A& F, 12,000 goll A 1557 A4 E3}
o 379 plasmid DNAE Uit} ©] plasmid DNA 3
HES TE 939 (25mM TrisHCl, pH80, 10mM
EDTA) 500 peoll =<1 & #7953t plasmidg <13}
Aot A71YE-& 0.8% agarose geloll 0.25% bromophenol
blue (BPB)ol| 40% sucrose7} #H7}d G4 (pH 8.0) 5 ul
s} TE ¢hxdd) 249 plasmid DNA 20 g8 &35}
loadingdl it} S0voltol A 4417t F¢b  AAAAA
ethidium bromide (EtBr) & (0.53 uf/mf) 2.2 3087 <
A&t short wave transilluminator (SL-20 DNA Image
Visualizer Seolin Scientific Co. Korea)& <1313t}

2) ATES A2

Jordan 3 Hall®} WHi[16]] &3ttt SHFo =<
DNA9| BamHIS A #)g ¥, 939 [150mM NaCl, 50
mM Tris (pH 7.5)]] 10 mM MgCl,9} 1 mM dithiothreitol
g 4¢3 37TCAAN 087 wEAAT ¥ FAD 05M
EDTA, 0.25% BPB, 0.25% xylene cyanol 2 40% (w/w)
sucrose) 6 (& A7IE &, M71GF AEsg ow
ALE-8 agarose gel?] FEE 08%E 3o Eaz 23L&
A3l size markerZ+= ADNA/Hindlll fragmentE A}

Inhibitor zone diameter (mm)*

Antibiotics Concentrations - - —
Resistant Weakly sensitive Sensitive
Kanamycin 30 mcg <14 1417 > 17
Gentamicin 10 meg <13 13-14 > 14
Streptomycin 10 meg <12 12-14 > 14
Cefoperazone 75 mcg <16 16-20 > 20
Cefuroxime 30 meg <15 15-22 >22
Cephalothin 30 mcg <15 15-17 > 17

*National Committee for Clinical Laboratory Standards
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Methicillin W43 Staphylococcus aureus®] ZZEE A3 BAGASE 7o B8 47

3o

3) Template DNAS] F¥j

Tryptic soy broth (TSB)Z 37CollAl 24417 ®j¥3 o}
& WYY 1ws #Hate d4EHstn, TE ¢34z
AFRAA ARt oA AdEsn TE 4540
2 ARFAZ g, lysozymes HEEE 100 pg/mi = A
d7hate, 37°CelA 308 Bt ¥ AIA 1% SDS9} 20
ug/me] proteinase K& H7lated 37T oA 24|17 ¥hg-A]
Atk 9 lysatesE phenol : chloroform : isoamyalcohol
(25:24: )2 23] F&31 wlA2 13+ chloroform:
isoamyalcohol (24 : 1)E 23l DNA7} Zo} & &
9432 o HEH 2ot 9 #8430 3M
9] sodium acetate (0.1 volume)9} absolute ethanol (3
volume)& H713tH -20TA DNAZS HAANAC 44
Teldtd 4 AAEE 70% ethanolz M H3ln 3715
AN BRAAM FRF A O, UV spec
trophotometer (UV-1201, Shimadzu Co., Japan)Z 260 nm
AN FREE ZAsl 77z DNA 23 AHgslo A}
&tk

4) mecA gene®] HZEE $)3 digoxigenium-labeled
probe®] Az

Oligonucleotide= MRSA2] DNA®| multiple copy2
EAN&e mecA2] DNA sequenceZ o4 5-ATCTGTAC-
TGGGTTAATC-3'S 3=4 ¥ (Korea Biotech, Taejeon,
Korea)l| A} F&-#|2}31 91tk Probed] labeling& random
primed DNA labeling®{[33]ol <j8]+ digoxigenin-11-
deoxyuridinetriphosphate (Promega Co., WI, USA)Z la-
beledAl# At&3t3ch HAE DNAE 1087 Rolu
Wslel WA 20 49 probe DNAS) 10409 hexa-
nucleotide, 10 402] dNTP labeling mixture 2 5 pi9)
klenow enzyme (Promega, Co., Masdison, USA)& #7}
31 FHFSTE total volumed 100 pf 5 Br3:0)A] 37
A 24A17E BES-A1F labeleddlglT). o 7)o 02M EDTA
(pH 80) 10 W& H7tate] W& FAAF3 10 e} 4
MLiCI9} 300 09] W7t ethanol2 E335}ed 70T o)A 30
£ labeled® DNAZ AAAA AP DNAE 94
¥-2]3ld ethanolgd A A3 70% ethanols A7}t 1
3 ARG F, A2oM AZAAN 50 e} TE 30|

0] hybridizationo) A}&8}%th

Dot blot hybridization

DNA sample 0.5 mf (20 zg)ol NaOH$} EDTAE ztz}
HEFT 04M7 10mMo| HEE Hobsle]l DNAS
AAI713, A 100TAA 108 59 BYozn gAg
HAE TS Zeta-Probe GT Membrane (Bio-Rad
Laboratories.) & wlg] ZfF40] HA
apparatus®} wello] sample2- loading3lgch ZAFAZA
7 sample§ membraned] blottingA|71 S, 04M
NaOH 0.5 m & well$ A 2]3}3 microfiltration apparatus
E 843} t}. Membrane 2 2 x SSC (0.3 M NaCl, 0.03 M
sodium citrate) oA gt M HsTm F7)FM T
¥, 80T A 308 T2 1F AZAZ ). Hybridization&
mecA-specific probeg ©]-88 hybridization® ECL direct
nucleic acid labelling@ detection system (Amersham
International Place, Little Chalfont, Buckinghamshire,
England)& ©] 433tk Hybridization %390} sodium
chloride®} blocking agent7} 22 05M, 5%% A H7}3)
o &Hs] FA 4, 2CHA 147 §9 pre-heatingA]
Zth Hybridization 9% (1% bovine serum albumin, 1
mM EDTA, 05M sodium phosphate, pH 7.2, 7% SDS)o|
membraneS Y orbital shakerE o] &34 1A)7F Eo}
pre-hybridizationg A)3&}Hc}. A48 probe 10 ng/
WS FEE AT o, 100N 587 B9 F, 4
oA 587 coolingAl7l TS, labeling reagents}
glutaraldehydeE DNA% F3F oA 37T A 1087
REEAIZT. 9] labeled probeE pre-hybridizationA]
Y ghzodo) Hrpsle) tha] 427C o)X 2447} hybridization
< Algstioh

27T oA v)F heatingA|AE3 ureart E0JYE pri-
mary wash buffer (05% bovine serum albumin, 1 mM
EDTA, 40 mM Na-phosphate, pH 7.2, 5% SDS)E A}&3)
A 42CAA 2084 28 AA3 08, 42004 secondary
wash buffer (1 mM EDTA, 20 mM sodium phosphate,
pH72, 1% SDS)= 584 2¥ M H319ch. Detection
reagent 13} detection reagent 28 5% 410]4] blot$)d]
A WAL deolA FgsiA 12 T A F,
##9] detection reagentZ | A3}1 wrapl Z blotE 4

S, microfiltration
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%o film#} &7 developingA] Z{tH26].

PCR condition

MRSA-mecA #7219 amplification 45 02] PCR
master mixture-2.5 unit Tag polymerase: 10 X PCR buffer
(01 M Tris-Cl, pH8.0, 0.5 M KCl, 0.015M MgCl), 200 4
dNTP's, 025 #M®] 2} primer (Takara Shuzo Kyoto,
Japan)ell 5 4t DNA templateS RHEE sl 3
97 FEE 7] YA 50 4 mineral oil2 FZ35d
Delta Cycler I TM system, Easy Cycler series (Ericomp,
Inc, San Diego, CA, USA)E A}8-3}4 denaturationS 94
ColA 30%, annealing® 55Col A 30%, extension& 72
Tl 189 cycling parameter2 automated program2
o83t 30 cyclese] PCRE AA}5t1 final extensiond
72T 583 AR

L=

Southern blot hybridization

Southern blotting® H7]%9Fo] By agarose gelg
denaturation€& 949l 1.5M NaCl9} 05N NaOHo| 1587}
23 Mg ¥, 842 AT neturalizationg 9l 05
M/L Tris HCl, pH7.5, 15M/L NaCl)2.2 1587} 23] 4]
A8t Nylon membrane (Hybond™-N, Amersham,
Germany)g gel 2712 #atX 04N NaOHE transfer &
W2 A}88t gel& capillary transfer$[20]2.2 nylon
membraneo] 24417} transfers} ok

Blotting& UV transilluminater’}o] 4] 8913} mem-
brane€ 100 m¢ 2] 2 x SSC g BF0] rockerE o] &
3o} 587+ H# 3¢tk Membraneg forcepso 2 AU 3
MM paperE gel Z7]9] 2] B} A e 1 <ol
3WE AN e 254 19 9@ UV
o] x=%A]7 DNAE membraned] crosslinkdt %, hybr-
idization& A A3} th.

Hybridization& southern transferd}e] X3 mem-
braneS Y¥9 &£7]d ¥ 20 MY hybridization buffer
3 X SSPE (0.54 M NaCl, 0.03 M sodium phosphate, 0.003
M EDTA, pH?77), 5 X Denhardt’s solution (0.1% bovine
serum albumin, 0.1% Ficoll, 01% polyvinylpyrrolidone),
0.2mM Tris-HCl (pH 8.0), 0.5% SDS, 30% formamideZ
#7}3le]  hybridization incubator (Finemould Precision

membraneg E1
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Ind, Co.,, Germany)E o] g3}l 2T A 447t prehy-
bridizationg 4ASHTH34]. 1 4G9 [ 7-"P] ATP (Am-
ersham, Life Science, Germany)?t T4 polynucleotide
kinase (Takara Shuzo, Kyoto, Japan)2 labeled® 10 402
probeE 1083t FoM WA F, 187 FWstey
hybridization8¢} 0.1 mE ¥ deiN EFF v
prehybridization® membrane] 10 m¢®] hybridization-$
4§ 71¢t ¥ denatured probe mixture 10 0 & ta}od,
Q7T 1847t o4 ¥H-AIRA o). Hybridizationo] 2y
membrane-2 01% SDS7} ¥ 38 2 X SSPEZ 42CoA
2083 33 4HF ¥, RX film (Fuji Photo Film Co.,
Tokyo, Japan)ofl -70TolA 24A17F =2A17] ©hL, de-
veloped} 91 TH18].

ic]

BUH Z5d A

1) Paper disk¥
3072 MRSAE tj4e g & paper diskoz A=
73S 343 Av: Table 29} 29t} Cephalothind] 7
TR TF7L 137F @3%)2 7P Bow, cefoperazone
% cefuroximed] tid}e] 47} 8FF (26%), 77 (23%)7}
s By

2) {¥s 4o 93 MIC
MRSAY & 7 25 F7o] wel £34§ MICE Table
33 skt Cefoperazone®] MICs©] 8 pug/mf, MICyo)
128 pg/mé =2 74 Fdey, 2 202 cefuroximed} ce-
phalothin®] 77} MICx°| 16 ug/ml, MICx0] 256 ug/me,
MIC50] 16 pg/mé, MICw©] 512 yg/meZ BT A wkgpch.

Plasmid 244
1) Plasmid DNA9] #&|9} A79%

MRSA| A -2}¥l plasmid DNAS] 27|95 Fig, 1
of ettt Ak 19 12 P79 plasmid DNAY 4%
oz R FFoA 47 o449 plasmidE M43}
T Yew, B4 27)E 48kbol A 20kb7A|¢] plasmid
7t BEEH .

2) Agarz
MRSA 9] plasmid DNAE A|$t &4 Q) BamHIO 2 )



Methicillin W43 Staphylococcus aureus®] AZ-&HY FARALH 718d 88 A7

Table 2. Antibiotics sensitivity of MRSA by paper disk

method
ABCDEFGHIJKLMNOPQ
Disc content No. of Starins
Antibiotics of Antibiotics Weakly )
nsitive ...~ Resistant
{18) sensitive
KM 30 1 2 27
GM 10 2 4 24
ST™M 10 10 10 10
Ccrz 75 16 10 4
CFX 30 17 10 3
CPT 30 23 5 2

Table 3. MIC range of antibiotics against MRSA

_— MIC range Fig. 2. Restriction enzyme fragmentations of plasmid
Antibiotics (ug/mb) MiCs MIG 5 DNAs after digestion with BamHI.

KM 0125- 512 512 1024 Lane A; molecular size markers (in kilobase pairs), lanes

GM 05 -1024 512 2048 B to Q MRSA.

ST™M 05 -1024 128 256

CPZ 05 -2048 8 128 Table 4. Electrophoresis patterns of restricted enzyme

CFX 025 -1024 16 256 from MRSA

T 025 -1024 16 S12 Restriction No. of Size of

enzyme fragments fragments (kb)

65, 60, 55.9, 231, 19,

BamHI 10 6.6, 44, 28, 23, 15

ABCDEFGHIJRKUMNOPQ

fragment= HHFEHATH

Dot blot hybridization

mecA gened] EAE golr 7] 3 dot blot hybr-
idizationg 413 A7 Fig 33 2t} Specific mecA
gene probes} ¥H3-8le dFE 1557 A&HALH,
& ¥xe 50% %

Fig. 1. Plasmid profiles of 17 representative strains of
MRSA by agarose gel electrophoresis.

§ A7 Fig 29} 23tch Lane BojlA E9} Mol A Q7tA]
T HUEO AY A A2 He, FUF §AH0A9
FeF 9o 9oIA single straind 7Hs Aol & A

o2 Uggt A%Es A® 7 AU Bx 37)E Fig. 3. Dot blot hybridization of DNA from 30 MRSA

strains with digoxigenium-dUTP-labeled probe.
Table 49 vetht lon], 65kbolA 1.5kb7hA] 10749 Spot 1, negative %ontrgol, spots 2 to 31, MRSA.p
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Southern blot hybridization

Digoxigenium-labeled probe$] activity& PCRol| 23}
%237 DNA band7} 4AZ mecA geneg] PCR product
%} AZ southern blot hybridization® 2 #3913 Axe=
Fig. 49} £} mecA geneo] %2302 3} 533 bpolA &
Zd DNAY signalo] 25 #5& 1652 2282
247} 53% ek wrekA dot blot hybridizationZ %9} Bl
5 & o southern blot hybridizationo] o= & YA %
7t & Ao2 JEth

Fig. 4. PCR(1) and southern blot hybridization (2) of
mecA gene related MRSA using an 18-mer
oligonucleotides as probe.

Lanes; A, HaeIll digest of ¢ X174 DNA, e, negative control
a mecA-negative strains; B to d, MRSAs. The size of the
DNA fragments in the bands are indicated in kb.

1
~

a

Il

H2E EAFATGHA qhxa
d a7t od 422 Anye /g F3H%
Faaic} qetzAte] oA Fag

el g ager gAY A
o @2 ¥ phagett bacteriocind] th3 744 1El3
ZAA WA F Fol oJAZA F2 AMEHO &

W EoIn30]. FA A4 AAe GeEAMIA A
o A AFE AAH Folg FA R AAYE
A HzA AAEA dE] AgER e dFolte].
B AgoM £Ed MRSAE A-lactamAlE Aol HliL
A gedel 3¢ ¢ & AT 2y o A 7
FAG QoI E Wz FAYe) AAANN M2 B
AYE TH, bacteriophage, bacteriocin 2 YA Sl
7103 43 Welrt dojg o= o v1Ee wEY
9 Ao ofEate FEY ToRE St B

he g

re
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fonz gazatelbe el FHd 25 FEL
ol BZE wE3tE Aol Wit FaFTh aHA H
£ 2424 7148 $89E, 3 3471 49T e
plasmid 3ol AGaLAE F Yehe £849 &
A[11,12], 24 R plasmide] #lH3HEo & £7{23],
22]1 DNA hybridization ¥Ho] F24zn glog 1
9]0} chromosomal DNAE ©]-8-¢ DNA fingerprinting™
Staphylococcus spp, Neisseria meningitidis 2 Candida spp.
T dFAM Al=HI AH3].

EF oA WA 2R A 9UE WY AR plas-
midste] AFE o) 8T ¥4 JEAHY AT FF
a8yl AAHT il £ EgFAA plasmid
DNA9 Ag Hlms ZAd, BamHI AHeA 3039
MRSAso| A= 65kboll Al 1.5kb7tA] 10709 fragmentE

b Aoz ved A BE EelFA plasmidg B
e Aoz vebgth mZA plasmid profiled F3t
Mol 892 ¢ 5 Ak

w2 ol4Ee G2 b $e4 B8 I 23 9
242 Aol EA3E 549 72 FA 29
=52 slone 3 F49 55 9 B34 A
o] FEA HYH3)

g2tA Z7) & 32718 b DNAY 3% FES
g8 Ay o] KHA (mecA gene)E ol &3 EAMET
A 719 nAlEe] DNAZE A =& 51 9t
[31,27). ol#gt {FA3H 7ol dot blot hybridization,
southern blot hybridization “,‘-l PCR %o} gt} PCRY S
o) g3ta} wFY HAAN & FAA AE] MR
o2R Y5 AHE @& 7T »l° Aojtt. EeFalA
o]E fATH NYESL v ZHH dot blot hybri-
dizationol] HI&A PCR¥YoIA golde] HEFWEI) 3%
o4 Aozt e Aeg v, PCRYol W=7 H
E3ton southern blot hybridization® 2 <13t At
A EolxE 100% YAFFoH Azt Auy AogHe
PCRYo] the] BAld] A48 AS Bt o A4S
#9T 4 YA

neld B A7BIE mecAS ol &3t EF A4
WA FA4E FF 8938 hybridization® £33} PCR
A va FESS Yo AAE Z F Aol 93
A dAste duzgy dd 2 e A% 9 7HA

=

{m f

oy :§o

o B

VUE



Methicillin WA Staphylococcus aureus®) 7&-S A8 EARAEY 7y #8 97

AgtzAle] &8 F & RO ARHT1]

HE Ryffel $[29]9] HiolMe mecA gened] AQ T
#Ho] e [5431mecAlol 9] DNA sequenced hypervar-
iable region (HVR)o|g}x ¥3ln 5A4¢] & GHF=£
E9 FAY 98 e JEMEHE R E43= pol-
ymorphism& E3 £3¥3g& Axdgod, pulsefield
gel electrophoresisE ¢]434] mini-prep %9 DNA
U e Bed oS primerE o] 43l Ampli-Taq DNA
polymerase2 PCRE F-of yH-&AHE-& automated DNA
sequencer. FAAY] Arujdel AFAHE Fohle H
Hog Edwols] Bo §4o] AxHI Utk

AUt 4AFE FH AT olHT BAFA
ga 71YES Hug gl AgEe duzEd 24
Z A% A @AQ Gzl BEAol1E Fag 2

5 AAe Aoz Azdrh

o oF
I =

AA7VAEANAM BAE 3059 Staphylococcus aureuss
ez Aud 9079 43 2AE st FAA
73 AALSE A WA Y] e Yotr T HIo A
¥ probe DNAE o] 8% 53 I4A W4 fAAE A
A AU FATRA NHELS vstg 1 PR
Eolog Hlwd Ade ofjs} Etrh

L 34A 244 FAAHE paper diskig ol &3 2%
cephalothine]l 7+ #F7} 135 3%)2 7HF B}e
™ cefoperazone} cefuroximeol| thalo} 24z} 85 (26%), 7
F(B%)NM S Bk Hus Ao 9 MIC
ZA o] & cefoperazoned] MICso] 8 ug/ml, MICxo] 128
pg/mMEZ 7t @gtd

2. Plasmid DNA9] #/19% 23 hRE] FFojA
4719) fragment7} EA8GLH, BamHI 2 A), 65kbe]
A 15kb7tA] 10709 fragment® EFH AT

3. mecA gened EXE ¢ 9lstol dot blot hybr-
idization& AAISF A 155 (50%)olA] mecA geneo] 7
25}

4. Digoxigenium-labeled probe] activity® PCRo| 2|
3] ZZ¥ DNA band7} HAZ mecA gened] PCR
product$] A& southern blot hybridizationo.2 8<13t

A7, 163 (53%)A A&HUD

5. 4719 Aol AAAY N&F HES AT 7
82 7Py M southern blot hybridizationo] dot blot
hybridization®it} Y7159} Bolmr} & 202 eyt

LAel o
2 AT 1997d9% 71298 1F75 A7l 9

sto] e Ao dF2AM At FAA FA=E
@y

ilad

P

Ha
rek
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