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NCTC 93933} S. epidermidis ATCC 12228 58 Z+& A9
WzFFE AHEEATH

F5o| £4

o] 7ol AR FREL 7 BT ¢ S@pel ofF] BR
3wl Q= R pEZRe BRAYA Juyos 7 §
ol FFEY AFRSIST, F7)2 50| WRF FFET PCR
AFlA AEHe) Bag FFSo| HAE Bennett S(6)7H
MacFaddin(13)2] EZATA Aehiio] meby #E7Ee 2ol
3 o] X Fell ARSI}

Chromosomal DNA £& 2 K|

wEEo] ElE g5 AT genomic DNAS] F&3%
A= Jersek(1)T Zee 5(16)2] Wl Fslo] AASFAL,
lysozyme (Sigma, USA)¥} lysostaphin (Sigma, USA)S. = &8}
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primer (4M 3 RA)YE 27t 9H4d3le] RAPDE $3)8la -394k
o IS B8k 2 dlxd 43S Fig. 5% Fig. 6
o Z+z} JERRATE. WA 4M primerE A3+ RAPD profiled]]
A1 1~20702] DNA band7} 120 bp~3.0 kb Z7|E thokst
EEFFE Bt WA F 19 Fo] i3 RAPD 43
(Fig. 50l A3 d=2a3-8 248l 223 SID e
0.70824 TFhe A 02 st U Holole rlEsty
=3

B os vk 20 ol Wi RAPD AHE 7%
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o} ol TF7F Bolglel webx BA7He pEsEs 3
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Fig. 1. The representative ERIC-PCR fingerprint of S. aureus strains
from diverse animal species and humans. Lane 1; 1 kb DNA plus
marker (1.5% agarose gel), lanes 2 to 14; S. aureus strains from
Korean cattle, Korean goat, dog, mouse, chicken, pig, human and
MRSA strains from human,

Agfrdl MRSA T35 T F 26 Fo i SID Fe
08128 FEQIc) viReto g ZAIFS AHA] 99 Fo ts)A]
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H8 HrBslaat SID ghg 4HEstd ul, 09159 %53 SID
&g A=tk

Hol RA primers ©]-8%F RAPD A& A& 200 bp~2.5
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Fig. 2. Dendrogram pattern based on ERIC-PCR profiles of
representative S. aureus strains from diverse animal species and
humans (Bio-1D2+software).
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g 9] 422 SID 074424 71 e AHolrt. nh
R 12 Fofl g B4/4939] SID 32 0909E 7HY =2
SID & Yehflo], 2% 22 RA primerE AH&-3H RAPDY]
A% el T3l disiA 7 B840 B oE HriH
At 2813 MRSA TFE I3 ARG S, aurens TF
e 4L SID 075824 GA] Azt FHo)qich mpAHto.
2 2E 589 F 98 Fo gk RA primers ©]-8-3)
RAPD 4A& EUZ A% d=g2 08 722 3o 41&3
SID &2 0.874Z FAUHUTE B 4M primerdt RA primer)
2] primerE ©]8-3F RAPD 7|9 457 HlmdAe 4M
primerS 283 A (SID 0.915)°] RA primerE 283 43
(SID 0874 RTHE X U 953 7PE5 8-S Rkl e A
© 7 ZAFEITHTable 1).

REP-PCR % ERIC-PCR 7|# & 0] &8} molecular typing
U Z+E FE 2 AR S aureus T il HA
ERIC-PCRE 33t f74 5] & AR =
A AHL Fig. 13} 20 VR vk} 2otk WA & 107 o
3§t ERIC-PCRS 588 T4 A FAETFES B5F
10 7HAe] fAgoz FEET, EM-typedl= 145(13.1%)7-
E§=ES 7P xR0 Yo E EREASH, o] 1FddE
AlrEle] 6 F@2.9% 5= 7P A Aoz <l
e} =3k & 107 F7F 23 DNA profiles 7122 W=
18-S A3k SID @h= AR R B, SID 0.9299] HIWA
AEE & e ARSI o] g2 9219 Aol F3E
PCR9)| 7]23F molecular typing 7|HE SolM= 73 & SID
o2 FRIEAk(Table 1). ¥, SFH oA 978
o] thigt ERIC-PCR 43 2] SID 32 082322 FRI=AN,
“3 egfd 24 FAXME F HAI(CMA~CMG) 3o
FTEHNSH CME-typed] & 8 F(33.3%y}F £g=o] 7P o
EAQ ¥z RIS gl Ef w5l gk SiD
2 08152 FRIF o} - dFER A A4S G
oh aE]a vk fef 23 Foll dElME iRy WhHo s
2
[

Z A FRgez EFFACH, SID L 0.8702F H)
A F2 FXE BYu

23] Al 33 39 S awreus$t MRSAY] thsle] ERIC-
PCRS AAlsln, 5Ys Aaubyoe s BMS o & 10714

Table 1. Comparison of Simpson’s index of diversity (SID) among the
individual genotyping methods for S. aureus strains

RAPD

Typing methods RA- 4M- REP-  ERIC-
\ : PCR PCR
primer  primer
SID value 0.874 0915 0930 0929
No. of total genotypes 9 14 20 10
Size of the largest genotype 19 15 17 14
(%) (194) (147 (157 (13.0)

REP-PCRE- ©]-83t S. aureus 63

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 1617 18 19 20

1000 bp

500 bp —

Fig. 3. The representative REP-PCR fingerprint of S. aureus strains
from human. Lanes 1, 10, 11 and 20; 1 kb Plus DNA marker (1.5%
agarose gel), lanes 2 to 9 and 12 to 19; S. aureus and MRSA strains
from human.
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0.89024] &5 730 i3k SID gk FolME 7P & A3
< Bk
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BHE QAN SID 3he 073724 AZ3 JFolc). a8n
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g 24 = 2F X9 fAges FREeH, dEg 17}
2420l ZAT SID 32 0.8122 F1H AT

upRjgto 2 &Haje] Aol FAISH F 108 T S. aureus
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/894~ [onm— i
STA-REP-5/H-54
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STA-REP-4/5-32 - —

R S— Y
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Fig. 4. Dendrogram pattern based on REP-PCR profiles of S. aureus
strains from human including the MRSA strains (Bio-1D2+software).
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1000 bp -+

500 bp —

Fig. 5. RAPD fingerprint produced by 4M-primer of MRSA strains
from human and MSSA strains from animal species. Lanes 1 and 15;
1 kb Plus DNA molecular markers (1.5% agarose gel), lanes 2 to 14;
S. aureus strains from diverse animal species and human, lane 12; §.
aureus reference strain ATCC 13565.

Tl gt 231491 REP-PCR A& oA 2% 20 714 238
2 AEFHUS RB-typeoll BF 17 F(15.7%)Z 7V & F
F7t o] 2% XU AAH o= o)g HE NEAF
o 2A%te 23 d=2 13 - A SID 3 0.930
o2 ZRIHen, A ol gk REP-PCR A&0] 71 &
2 SID &S BRI Ao s ZAM T Table 1).

AR 471 daztel g sy e] v 2o d7
X HATA] S. aureus TF thele] Aut @A 5004
7V ol aua de] E851 3= F 8 £ PCR 7123
T BAZHES ddste] Ul kgt 5553 MRSA
£ I AR 5B tiEiA Az 883, 1 A
Z3Ag Table 20 FH3FTH WA ERIC-PCR 7|HS FAF5F
52 % 10 7IN9 #3302 FRIAT, 14 F(13.1%7} O
FAQ 2F TN oM, 2HF0Z o] EAWe] SID 3he
0.9292 S1Aet. 2]z @Aje] A7elA FAIE F 108 T
9l 8. aureus TN tisle] 28-3199%l REP-PCR 7L 2%
20 7HA] o2 FE3IT, thEZHQ] RB-typedls E5F 17
F(15.7%y TFENCH SIDFEE 0.9300.2 RIHAS. 2=
0.930¢] SIDZtS ERIC-PCR A&ATHE HE A9 Alo)7} 1A,
o)AZA Y AT HANME 7 £ SIDFEOE FRIH UL}

A AF7HA] 71 B2 ATRbEe] 83T Ao 4
A coa-gene PCR-RFLP 7| FA|ITFES % 11 71A)9
FAYOE EHIALL, 2F HAEFHS 1FE 19 F(16.8%)7F
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1008 905 8% 5 eGN0I W O
STR-RADD-2 /- Lf— .
STR-RARD-2 8-
SRR FE) e -
SRRy
STA-RARD-2MICE, —
ST-RReD- e |
SRR |
STR00-0/% 53 ’
STA-RARD-2/M-12 —
STA-RARD-2 14—
STA-RARD-2/216-2
eR0-L A
Fig. 6. Dendrogram based on RAPD patterns with 4M-primer.
Percentages of similarity between patterns were calculated by Dice

coefficients (Bio-1D2+software). The representative S. aureus strains
were originated from pig, mouse, and poultry.

A

EFE AR SID e 08942 Tha A=Z8ITh 18I coa-
gene PCROIAM = E5F 10 79 3302 R/EJT 2T
36 F(33.0%)7F 71 AEHQ FHAF T SID@S
0.88320.2 FALE AT HHH| spa-gene PCRE FA|HFE BT
11 7HA 9] g em BFaAT 7P thEdd 28ol= 39
Z(48% 7 ERSE AT BRSe BN A9 FAH
A& BHRHARY, SID 22 0.806°.% coa-gene PCR HUHE A
Z3 .

500 bp —

Fig. 7. RAPD fingerprint of S. aureus produced by RA-primer. Lanes
1 and 10; 1 kb DNA plus molecular markers (1.5% agarose gel), lanes
210 9; S. aureus strains from diverse animal species and human.

Table 2. Comparison of Simpson's index of diversity (SID) of eight-type of PCR based genotyping methods for molecular typing of S. aureus

strains
Typing methods If’éﬁif;’i; T wa‘ieé’;_mp spa-gene PCR RARAPD ~r— REPPCR  ERIC-PCR
SID value 0.462 0.883 0.894 0.806 0.874 0915 0.930 0.929
No. of total genotypes 7 10 11 11 9 14 20 10
Size of the largest genotype (%) 17 36 19 39 19 15 17 14
(73.9) (33.0) (16.8) (34.8) 19.4) 14.7) (15.7) (13.1)
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Fig. 8. Dendrogram based on RAPD patterns using the RA-primer.
Percentages of similarity between patterns were calculated by Dice
coefficients (Bio-1D2+software). The representative S. aureus strains
from Korean cattle (KC) were compared.
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FHE TFHUT et olet 2 FAe) 7Rt 4M
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ABSTRACT : Molecular Typing of Staphylococcus aureus Strains from Domestic Animals and Humans

by REP-PCR. Analysis

Yong-Ku Woo and Shin Kim ('Institute of Laboratory Animal Resources, Seoul National Uni-
versity, Seoul, 151-742, Korea, “College of National Science, An-dong National University,

An-dong, 760-800 Korea)

To select the rapid and efficient molecular subtyping method for epidemiologic monitoring of Staphylococcus
aureus (S. aureus) strains at clinical laboratory levels, a total 116 of S. aureus and MRSA (methicillin-resistant
S. aureus) strains from diverse animal species [Korean cattle, goat, pig, dog, chicken, mouse] and also humans
were analyzed. To evaluate the discriminatory ability (DA) of individual PCR methods, random amplified poly-
morphic of DNA [RAPD; 4M & RA primer], repetitive extragenic palindromic sequences PCR (REP-PCR),
and enterobacterial repetitive intergenic consensus sequences PCR (ERIC-PCR) methods were conducted and
then compared on their Simpson’s index of diversity (SID) values based on the dendrogram patterns, which was
produced by software program (BiolD2+ & GelCompar II). In first, RAPD using the 4M primer (SID 0.915)
was expressed more higher SID value than that of RA primer (SID 0.874). 4M primer was expressed more pow-
erful DA than RA. Both REP-PCR (SID 0.930) and ERIC-PCR (SID 0.929) methods showed much more
higher DA than that of RAPD. According to the present results, both REP-PCR and ERIC-PCR among the
tested analysis methods were found as the most reliable and discriminative molecular subtyping method,
because they expressed the highest DA for the present S. aureus and MRSA strains.



