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SYBR Green |-based Real-time PCR Assay and Melting Curve Analysis for
Rapid Detection of Staphylococcus aureus from Raw Milks Samples
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ABSTRACT - The aim of this study was to develop a LightCycler-based real time PCR (LC-PCR) assay and to
evaluate its diagnostic use for the detection of Staphylococcus aureus in raw milk samples. Following amplification
of 113 bp of coa gene encoding an coagulase precursor specific for Staphylococcus aureus, melting curve and DNA
sequencing analysis was performed to verify the specificity of the PCR products. Amplification of 209 bp gene encod-
ing an altered penicillin-binding protein, PBP2a (mec4), melting curve analysis and DNA sequencing analysis was
performed to verify methicillin resistance Staphylococcus aureus (MRSA). According to this study, 6 of 647 raw milk
samples showed S. aureus positive and 2 of them showed a mecA positive and the detection limit was 10 fg of DNA.
And we also isolated Staphylococcus chromogenes a causative agent of exudative epidermitis in pigs and cattle from

3 samples.
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=Zd 93 8481, 884 S 4 =% 7} 93
E4 EAo= st ok A& 73 mlEF
ol Ty T2 I8 Y FHeE @R
2 coagulaseE A4t o 7HA| AHFSES do7
o2 4dHA UtP. XN P2 AlA Z=ollA
9] dFe R 4HA oy LU E A3
2] w2t AFEE U] 39E 2HA| sk AT ot
giA B AfoMe AFEE ddd SFAEEATAE
AFAFEAAM A& AE3HA HE3LAF double strand
DNAS Ael& ZH3-S 3= SYBR Green I ©|8-3 real-
time PCR7IYH < ©]&3l3R} ettt THPa Rk (PCR)>
19859 A& 27iE WHe2XM bS] oA w5
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‘?l 5}1 _1_=__=',0];<q ojojr FAMIES 7|2 ¥ SEAET,
A HHAY AEL 7H3sHA sET.
EM 71-::4 PCRELE ©x] SZd DNA9 =79 7%
Sl 481, 2 EAIHAIE AT Ing ©]/de] DNAL
lofof 7hsdk Ao m dEA vk 7 4 PCR RES-©|
2 F ANGsE *‘/’46}04 ZZ3¥ DNA bandE 39
stofof B E PCR B A71GEATr HA 3A17F o]
Al7ko] A HEACRE dHA Urt. 23} Real-time
PCR 7|2 78] DNAYE loj& &lo] 7Hs31H (>1
fo) PCR WS =30 SE-HE AL AA7Ie R 39l
] 752 }U B2 ZEsk= DNAS 7)o we} 305 AZd=
A& 7ot} 3 SEF DNAY
5_7101] 7]5‘51} o] ol SZFH DNA Z7+e] Tm %t
o] 2A% E4o]2Z DNA band Z7]ol 71%3 #2497
HET specificitylt sensitivity7} €53 5% A 7]
HoloptD, mepa & dAoM e dRAES SAlEs
GAEICGTFH AES B} A&, 8s1A 31324} real-
time PCR 7|¥& o] &3sly BExrFoM $8 BRIstA
coa (coagulase precursor) -2 AFe)| > E-0]& Q1 primerS
CRIR1Iste A& BEeHA FAXIEGAHS HES= 7
g RSt A; Rt B3 ARoA EElE FAEEA)
Ti= WELE A dist YlB7HE Alzsl Bz}
gRitt. 2 B FAAR FEL FUAZ AlEF 3
7VeEl= AYA-A 3AA Y D=2 methicilling A€ s}
[oHY. BT FE9FY A5 2 X F5 HUAPA
FAA7F AREE O] gttt 2Ey HYAd-de] RhHE ARE
off wl WAdo] A7|a 10 W} methicillin®] X & S 3=
Aol go L} A &4 9] 312 A o Algog Qo5yd
methicillin®l] WA FUEE T+ (Methicillin Rsistance
Staphylococcus aureus, MRSA)S] 57171 wA|7F 3L U
C}HY, MRSA + A AlAIZ o= A JAAFL tHEAHQ
FAo] HI o olHg Fo AL FHZ JEH A}
SN AR F7HEIZ QAR B3 HY
MRSA®] HEd= U¥IH S Z PBP2as codingdle
methicillin WA 1A mecd F-AAe] Ea)2 S35}
o617 mala] B AZNNE mecd FHAE BR1E) %
primerE A &3] real-time PCRS ©]&3}a] A &3
mecA TR AEE T3 MRSAAEE 31} 6'}%11:}.
ety & dFA = A A @& 98 24Tt
o] - AEE 2AEt AFEHIAAAE sl ’4%—. o
Ao 2 AR FAEE Ao AEWHOEAN Hg
2&8tal Q83 real-time PCR 712 AAdtA} gho},

x
A-8=3= 9 x|
2 Adeolle A AlEAA 2218 659 Staphylococcus

aureus T, 352 Staphylococcus chromogenes, &332
& A%t EFH 2= Staphylococcus aureus ATCC 6538P,
Staphylococcus epidermidis ATCC 12288 2 MRSA ¥4
NZF L2 Staphylococcus aureus CCARM 3697 (3H3A
LHA—] &7- o gg H oc;:)_Q_ }\]_Jg_{g]_%{ou:] :é']-}\ﬂgc)g-q_ﬁ.gq
HEeol= A& x]2] Staphylococcus medium 110 (Difco)s
71 2)e] v %ol Nutrient broth (Difco) ¥ Muller-Hinton

Hl =] (Difcoys AHE-3F3IT.
TR CAR (Staphylococcus aureus)] -.-E] ol %’g‘
20079 12€95E 20083 390l X H7ERAY AA
AR E7F 1I5SRLERE 647709 A AEE FFEo}

B AY AREsIg o 2{A| 42 asg At 24
ZEe 7138 HAag sHau. £7% die 2 &3 ¥
3 HE O Z Staphylococcus medium 110 (Difco)l]
FAEE BT F 37°CAlA 48717 sl vig &
PAAE JEgF T=ATF 5o 2SS vehle 349
S oFulYd + Vb AAE QD A7) (M)l &=

59 254 AAsharh

il DS P2 a2 M

Fald SAMEIEATAES L= Oxacillin (Sigma Co.
St. Louis MO, USA)l gt 744 HAE AAEd.
2 Ao = FAHRZF S aureus CCARM 36972, 27
NZFO 2= S aureus ATCC 6538PE A3t 7+
Al 2382 Clinical Laboratory Standards Institute (CLSI,
USA)¢ ZAA] Ao 72 AA|SHE O™ uljX]= Muller-
Hinton ¥ &|(4% NaCl &) (Difco)s ARESIETHY, A9

of ARg-E 5 37°C, 17A17F A wjdst 3, o] &
10°CFU/ml H =% 3A45E 5mi¥ A x|l HEF
sl wlkals wRe) 4R BAY £ gl Y Re
oxacillin =& FHAAl sz ZAA3H

ST T A 129] genomic DNA 23
PCRYEFS-E 317] A3l YFAIEANA &3 4F=EFH
genomic DNAE GeneAll Cell SV kit(F-&1}o| HAERE
], A o) 83t B3P FMEITGFH2 A
_%’:-‘9%’4 3l &olstA k7] #ske] lysostaphin (Sigma
Co. MO. USA)E 50 ml (100 mg/ml)E & 7}3}A Tt

Real-time PCR analysis of coa gene

A RN BE 27T P TEAPF B
S Hole FFT& BATTAA Eslr] St F
Eo] 4 (species specific) -F-HAF] coa (coagualse precursor)'>"™
TRk EAE &3] At SYBR Green-IZ ©|-8-3F
realtime PCRS A A|3A ) coa A& 938 primere=
Sigma-Proligo (The Woodlands, TX, USA) A}ollA] A|2}5}eq
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Ao ARE-315S5.™ primer sequence= Table 1] “ER

AT PCR WS- capillary tube (LightCycler instrument,
Roche Diagnostic)oll 20 pl ¥H-§-4 S 71£ 22 113 bp2]
coa5ol FAAE e 27X FEZIATh 2l

9] LightCycler FastStart DNA master mix for SYBR
Green I (Roche Diagnostoc), 0.5 uM & Z+ZFe] primer
(coa F, coa R), 2.4 ul 4 mM MgClL, 2 ule] DNAS &%
3l 5 20 ul= capillarydll 23 F vpiE 22 F 500 x g
oA 30%7} spin-down$ Roche LightCyclerE ©]& 3}
Hh3-S AASISE T 95°C, 1027} polymerase EA331E 4
AlgE & 458] WHE u1-8495°C 10X, 58°C 10X, 72°C 7%)8}
o 52 DNAE SFsISth o|®l temperature transition
rate™ 20°C/s93\31 ZZ% DNATE SYBR Green 1¢] A%
Sl FEE EeA Ho o] e HA ARE
LightCycler software v. 4.5% #4359t Melting curve
42 H SHEAE F SN e e 2R HA
a3 th AWHA DAl= 95°C 0s (hold time), T HA THA
= 65°C 15s, AlHA T@A= 95°C 0s (hold time)= 3}
o 2EMBHELS 2000501 UL PR 3 A TAI R
0.1°C/sE 3I3ith. o|w] QoA &= melting peak= S Z €
DNA®S] GC%dl| me} Soldoz viephdtt.

Real-time PCR analysis of mecA gene

A AlFAM E2E Y EEATEF oxacillin o A
e UeEPE doNA mecd FHXLO EXE Bl
371 $13td SYBR Green-I& ©]-&3%}F realtime PCRES A
A8 mecAHE S A3 primer= Sigma-Proligo (The
Woodlands, TX, USA) Apol|A A 23] ALE-31$ o™
primer sequence+ Table 19| YERU AT} PCR wWHe&
primer mecAF2} mecARE AHS-3ld 209 bp2] mecd 5]
A& capillary tube (LightCycler instrument, Roche
Diagnostic)°l| 20 pl ¥+-§4S 7|Fo =2 o3} 2+ =4
o2 FEH3HTE 2ulel LightCycler FastStart DNA
mastermix for SYBR Green I (Roche Diagnostoc), 0.5 uM

9] Z}z}+e] primer, 4 mM MgCl, 2.4 ul , 2 ul¢] DNAE &
&3ty F 20 pl=2 capillaryel] £33 3 v E 22
500 x goll Al 3037} spin-down$ Roche LightCyclersS
|3t Bhg-2 AASEISTE 95°C, 10%7F polymerase &

o
ko
o]
3

Table 1. The sequences of the primers used in this study

3l AAIZE 3, 453] W2 ¥EE(95°C 10%F, 55°CC 10,
72°C 10%)3} 52 DNAE F3%3uth. o]0 temperature
transition ratex= 20°C/s312! 5Z%F DNAT SYBR Green
19 ARoR S49 FFe YA o] o B B

=£ LightCycler software v. 452 43}l Melting
curve A2 9 FEFIAF F S| thed A2 £HLE
AAEATH AWA DA 95°C 0s (hold time), F WA
FA = 65°C 15s, AlHA TA= 95°C 0s (hold time)ZE 3}
Jom 2=slE-2 20°C/s01Y L whA T 3HA GA T
0.1°C/s=2 3t} oluf Yo A= melting peaks FHH
DNA®| GC%¢°l we} Soj& o= yepdn

Real-time PCR for amplification of 16S rRNA specific
gene for positive control

X PCR A& <] positive controlZ+ Staphylococcus ]
16S rRNA¢°] Eo°]&2 primerE A 23t real-time PCR
S 73U TE o] AR AFE-E primere= Negar 57 ©]
A3 543 primers ARS8 2. W Sigma-Proligo (The
Woodlands, TX, USA) Alol|A] #|Z}ste] ANE-S1K5.9™ primer
sequence= Table 19 YERHSITE. PCR HH3-2 capillary tube
(LightCycler instrument, Roche Diagnostic) ol 20 ul WHs-8-&
NEoz ged 72e Aoz A&dAth 29
LightCycler FastStart DNA mastermix for SYBR Green I
(Roche Diagnostoc), 0.5uM ¢ Z}7Z+e] primer, 4 mM
MgCl, 2.4 ul, 2 pl¢] DNAE E§3t % 20 pl= capillary

] 23 3 o & @2 3 500 x goll 4 3037} spin-down

% LightCycler & ©|-&3lq W32 AA8IE T 95°C, 10
E7} polymerase 835 A3 ¥, 453] vkE 9k-3(95°C
10%, 58°C 10z, 72°C 152)0}04 Eﬂ DNAE 5%

DNAE SYBR Green 19 Ao 2 &
slo] o] &g WY HEE LightCycler soﬁware V. 452
2 439t Melting curve ¥4 ¢ SEIP F FA
U3 2he 27102 AAsnh AHA A= 95°C 0s
(hold time), 5+ WA} TAE 65°C 15s, AHA A= 95°C
0s (hold time)Z 3tFLom =382 20°C/se|U L uf
A1k 3HA] GAINE 0.1°C/sE2 ST o] Ao X|= melting
peakt= SZ% DNAJ| Eo]do|t),

Gene Primer name Sequence (5' —3") 5' position Length (bp)
coaF gtg aat aca cag atg gaa cat ttg g 1442 25
2 coaR tce gta tga tac tgt gee ate tig 1554 24
ecA mecAF ttt agg cgt taa aga tat aaa cat tca gg 216 29
mecAR tgc ttt ggt ctt tct gcatic ¢ 424 22
168 FRNA 16SF gga att caa akg att tga cgg ggg ¢ 911 25

16SR cgc gat ccc agg ccc ggg aac gta ttc ac 1371 29
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Sequencing of LC-PCR amplicon of coa and mecA

HH ABoA E3 8 FMEICATLFI)A Real-Time
PCREHCE FZH DNA EHo] coa D mecdANA &l
71915k DNA F714 €& #<lsltt PCR ¥Hg F
7195 L AAI3H 113 bp (coa), 209 bp (mecA) =719
DNA ZHH-E agarose gelolA Z&d 3 GeneAll PCR
purificaiotn kit (F&u}lo] QE|ZEZX], A &)E& o] &3
agarose gelolA] DNAE % ¥ Genotech(th &)l <]
&td F7IMEE FAsIR T

AY A% Y DY
HIAETY P I T/ 7w HM
YA EZe FAEEGTAS A7) st A7 5
HAH 24571 157194 64770 2) LA EE FFeL B
Ao ARSI AT, XA EH]R] 1 Staphylococcal
Medium 110 (Difco)o] GFAISEE & 3 48417 Wi
T AMdE = Staphyloccus E12 f'ﬂf—”r 2oks e}
We o575 A93t23) stRer 647709 9§ AEF 9
M| AF A BN FAZIEFTFOZ 4 HE FHgo)
FAEHJT detx 2 oY A|RAAM Gzt F5E E
HjF Sl QAR A (M)l Y=t & T3S
AA A3 o7fle] TR AEF /19 AlRoA EId
o] NI EAATHOZ FHFHNCH W= S chromogenes
2 HRAEJATH(Table 2). 6719 FME=ATFS Ao
= oxacillin A4S A 43} 2719 #57} oxacillin
o 1% WAdS Hol= MRSAZ HHHJC & 647719

LA EF o/lle] S ET AT o] ZAEH T olF 235
7} MRSAE #HE AL v @2 d&E Hzo|y ol

STl e A% Rad U@ A4t oS B

8 H% 3lgS BAFE Aot @9 34
Fie= Eﬂ—ﬂﬂEl 622 ANla= oHrY 27)9) &"fﬁ‘- ] 1 o
deRos ArEy 98 gAY 24 B4 3

fflJ

(exudative epidermitis)S?® Yo7t} YHZ S, chromogenes

FF7F 3l EeEPon o]k FHE 7] AoA EE
H Aoz AlgEHH Yo7 HdF AEE UHCE §
chromogenens®] -] RI=g 3} 542 A AR
ExhBY) ERjE &84 BE¥ RTLPCR 71¥e Awd
o g oltt.

SN A28 Bt

2 AT A7 methicillin®] Ti3F X3S
ghol3)7] Ysted thekst E59] oxacilling $H5-3F Muller-
Hinton ¥ A](4% NaClgr)ell4] CSLIS] o™ ue) 7+
T AAE AASIEY. L A3 Table 29 22 23E
AR (1~100 pg/ml) 53] olF 2709 FF g
oxacillin®] MIC7} 50 pg/ml 2 100 ug/ml °}/< YERY
For ol HlwE AFL AR AGEUT. A Al
g2oA EZF MRSA 4F= H|2F methicillindl] 3k
Aol & ZE ¢ F Uslen 53] & AR A
AAes A Astd FAANAL oF 23l FFE
& MRSAYAQ S aureus CCARM 367974F5 A O
ZHO 2 Ao A dx2de AL £ 23
9] 7|53} T3 AHE YIRS Hol A3 FAAPE
He] BAlE fle AR AlsHET

Real-Time PCR assay for detection of coa specific
DNA amplicon
A3ty F82 B8l E¢ld ARAIRAAM 2B 6F

= LS T = |
o] S aureus 2 3%9 S chromogenes®] & Eo|FE& &

Table 2. Characteristics of Staphylococcus sp. Isolated from Raw Milk Samples

Sample No. Strains MIC genotypes
(hg/ml) coa 16S tDNA mecA

B 32-1 Staphylococcus aureus 1 + + —
D 7071 Staphylococcus aureus 2 + + —
S 1220 Staphylococcus chromogenes 4 — + -
S 81-2 Staphylococcus aureus 100 < + + +

S 83-5 Staphylococcus aureus 50 + +
M-29-1 Staphylococcus aureus 1 + + -
M-46-1 Staphylococcus chromogenes 4 - + ~
B-58 Staphylococcus aureus 2 + + —
B-62 Staphylococcus chromogenes 4 — + —
Staphylococcus aureus ATCC 6538P 1 + -
Staphylococcus aureus CCARM 3697 100 < + +
Staphylococcus epidermidis ATCC 12288 nt — + -
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Agoll A EQlsr] st FAE =T 5o]h9l
coagulase precursor AR coatll E-°14Q1 primerg A
Z+Ela] PCRE 438 st9ow 2 A3 S qureus= Eol¥
AT = coadll 50120 Tm %ke] 80.33 £0.14°Col|A]
el 113 2719 band7} $3FE A& 1S (Fig.
). ¥ A8d3 FAANZH S aureus ATCC6538P % 6

F9 UFAE FH S awreuso AT 559 Tm S Y
EFW Ao S epidermidis 9+ S. chromogenesd) X &
negative control3} FU3HA EA ARl peakES #HFE 7}
RATH WA S aureusol AT YERE Tm 80.33 £0.14°C
9] 113bpe] coa DNA HEL E AdHNA A3 coa
specific primer © ¢l AEAHo R B FF5 A &5

X 0] 7153 AoZE AZE T} coagulase WA T
Staphylococcus & TFF S. aureussS T3 EAF QI
A st wtgolt) 71E9] A WHS-0 2 coagualase A
e s Aetde FF9 WA o] A8 FHER
24X 7 o] Fe] AjZto] HQ PV, Ty} coagulase

precursorg coding SH& coa FAAE real-time PCRE 5
Zaiel BABE FHES A7 o] FRsE vhg A
gt 7o} 3 DNAS HEFAZE 10fg8e= P
9] DNARE AZ&°] 7l538 ALE ALEEHH ©] Real-
Time PCR7IR S| +T48e HAF= F2 d& T 5 3

th(Fig, 4).

Real-Time PCR assay for detection of mecA gene

AF A BollA E2E MRSAE WS E methicillinA
Aol A FAHAR] mecd FRAE A3 ¢6l
SYBR Green I based real-time PCRS A A3t} PCR
71A]= Roch LightCycler (1.5)E AR&3tHom FAAUI=x
#OZ MRSA CCARM 36972 &8 EALE S. aureus
ATCC 6538PZ A3ttt MRSAZSF7} methicilline]] Y

S YeEl e 718 Z53 penicillin-binding protein
(PBP)¢! PBP2aE A/3317] wjFo|t}. PBP= AllETo 2
ret Gl 2 M) MAEY A corss-linking BHE-

Positive control and
a positive sample

Fig. 1. LightCycler (LC) printouts showing meltimg curves of coa specific fragments generated by the LC-PCR assay. Specific 31gnals

had melting temperatures of 80.33 + 0.14°C.

mecA

Positive control and
a positive sample

aaaaaaaa
xxxxxxx

She E
S thestvitbrhitbisttedisnsity

FHEARGIEF LG FEErRIL T AR RTES

Fig. 2. LightCycler (LC) printouts showing meltimg curves of mecA specific fragments generated by the LC-PCR assay. Specific signals

had melting temperatures of 79.11 + 0.11°C.
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< "%, PBP= B-lactam A A7) H T oA HETH RUERE Feizdd LI Tm
Ul B-lactam A= catalytic site o] A3t M T2 #E 7= peakE BRIT 4 ATt (Fig. 2). PCRE &3l
A FEES AfstEE TGS Uehd. gifE FZH DNAZL mecd FHARIA &R1E17] A3t DNA
o] MFE2 A, B-lactam YA gt 2k, &4 F7IME EAES Genotech (A &3] R 2 A
ZRgo] Thdet ¥ 714 PBPE ‘3’“6}‘3} MRSA ‘IIl 2 100% SEES FIET (Fig. 5). weEtA & @-ollA
3 PBPE AJ4tst=H ©]& PBP2a == PBP2' 222 £ TR}QI3 primerE ©]£-3F real-time PCR 71¥H-& ©]8-319
21 B-lactam FAA ] gt 218 0] %7] ol A 27 FEE LA FMEETFH] 27 HAE H
Z1Q1 PBPol| A¥3sl= B-lactam A o) tistds A3 MRSAY AESS A4 AT & F J& Ao=E Als
A gerz olF FAA WS YERIT?. o] PBP2a "t}

£ codingsh= FAA7F mecdol™ AR =7]+= 2010 bp,

670 aal 2 EH AU, PCR 2 YA NZTFC CCARM Real-Time PCR assay for detection of 16S rRNA
36799 Y- AlROA EEE 2 #FE 79.11+0.11°Co] specific DNA amplicon
A E9 Tm 32 UERl= DNA ZEHe FE5 39l B 2Ago] Aukdqgl Ao FAGS-E #lslr] st

BFRIL S aureus ATCC 6538P Z XA S gureusol| Al o] kA hZRZL.Z216S rDNAY E°|&<Ql primersS A2t

JA16S IRNA |
Positive control and
a positive sample  J

oooooooooooooooooooooooo
RS R Ny Y T T R T P N P FETFTC TR FERRs sy TR it s are

P iiagnaaennias

vvvvvvvvvvvvvvvvvvvvv

Fig. 3. LightCycler (LC) printouts showing meltimg curves of 16S rDNA specific fragments generated by the LC-PCR assay. Specific
signals had melting temperatures of 86.63 + 0.17°C.

A

ST B 3 b1 12151 BT RIS S

Fig. 4. LightCycler (LC) printouts showing detection of coa DNA by LC-PCR assay. Fluorescent signal related to cycle number on a
panel of ten-fold dilutions between 107 and 10 fg of S. aureus coa DNA.
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dbj 1aP009324.1|

Score = 185 bits (100), Expect = 2e-44

Staphylococcus aureus subsp. aureus Mu3 DNA, coagulase precusor

Identities = 100/100 (100%), Gaps = 0/100 (0%)

Query 1

ATTTGGATATGAAGCGAGACCAAGATTCAACAAGCCAAGTGAAACAARATGCATACAACGT 60

PEEEEErrrrrrrrrreerrrererer e e et et e et e e e
Sbjct 266095ATTTGGATATGAAGCGAGACCAAGATTCAACAAGCCAAGTGAAACAAATGCATACAACGT 266154

Query 61

AACGACAAATCAAGATGGCACAGTATCATACGGAGCTCGC 100

R RN RN AR RN N R R R
Sbijct 266155AACGACARATCARAGATGGCACAGTATCATACGGAGCTCGC 266194

gb|EF190335.1] Staphylococcus aureus penicillin-binding protein 2a (mecA) gene,

Score = 344 bits (186), Expect = 7e-92

Identities = 186/186 (100%), Gaps = 0/186 (0%)

Strand=Plus/Plus
Query 1

CAGGATCGtaaaataaaaaaagtatctaaaaataaaaaacgagtagatgctcaatataaa 60

LEPEEEEEEETT et et bbb v ee bbbty
Sbjct 241 CAGGATCGTAAAATAAAAAAAGTATCTAAAAATAAARAACGAGTAGATGCTCAATATARA 300

Query 61

attaaaacaaaCTACGGTAACATTGATCGCAACGTTCAATTTAATTTTGTTAAAGAAGAT 120

LLEEEEEEEEE e ettt et bbb e e et il
Sbjct 301 ATTAAAACAAACTACGGTAACATTGATCGCAACGTTCAATTTAATTTTGTTAAAGAAGAT 360

Query 121 GGTATGTGGAAGTTAGATTGGGATCATAGCGTCATTATTCCAGGAATGCAGAAAGACCAA 180

NN RN R AR R N R A A AR RE R R
Sbjct 361 GGTATGTGGAAGTTAGATTGGGATCATAGCGTCATTATTCCAGGAATGCAGAAAGACCAA 420

Query 181 AGCATA 186

NEEEN
Sbjct 421 AGCATA 426

Fig. 5. Sequencing and DNA blast results of PCR amplified coa and mecA fragmnet.

ste] PCR< 3 &t¢le™ 1 A3} Staphylococcus 42
2 0" FFAME 16S tDNAY] E0]F<]l Tm kol
86 63 +0.17°Co| A YER= 479 bp 2719) band7} FEH

& ATt (Fig. 3). & 2 A¥AF 9 59 £4,
HH%E DNA®| 2] B PCR oM dEefi+e gl
Aoz AH

2 o
B A+ LightCycler (Roche)Z ©]-83F Real-Time PCR
(LC-PCR) 1™ & E“S}Cﬁ FARANAM A& FeelA &
MEICATHE AEste 7IHE WEeazt Ao
coagulase AT E codingdl= 113 bpY coa FHAAFE] &
Z melting curve 74 Z DNAG7IAE S 45t A
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