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Table 1.  Oligonucleotide primers used for coagulase typing by real-time PCR
. . , , . Size of PCR Tm value (°C)
Target gene primer Nucleotide sequence (5' — 3") position product (bp) (Calculated value)

coalf tggaagagaaggctactgctaga 536-558

coa 1 geaagagaage gelag 150 79.1
coalr geggtttatccteatcacct 666-685
coa2f aggcacaatttactggagca 182-201

coa 2 &8 geag 89 76.8
coalr tgtcatcaatctatctttcgette 247-270
coa3f tgcagcagaagaagataaagcea 528-549

coa 3 geageagaagadg g 104 77.6
coa3r cgtgctecccataatectta 612-631
coadf tgatgaagcaactgaaaatc 525-545

coa 4 galgaag g g 64 74.6
coadr tgtgtcaatctcgcaaacaa 569-588
coasf aaatatgattcgccaatgtcaa 127-148

coa 5 69 75.2
coaSr tgcaaattgtgactccaagg 176-195
coa6f atgcggaagaagagtttc 454-473

coa 6 gaigeggaagaagagitio 128 78.5
coabr tcaacttcggctacaagatcg 561-581
coa7f aaagcgaagaaagaacagea 529-549

coa 7 gadageganganag g 87 76.7
coa’r tgcatctgtaacgtaggcaaa 595-615
coa8f catagagaaggctttgatgct 825-846

coa 8 sealagagaasectisr’s 71 75.4
coa8r tccaagattcgtcagecttt 876-895

2 orflis s L7, a0tk 13 245 C, PR 10mM Tris-HCL MRt Lz, FRkO#REZ 27 77 —8 I HHn VI

(pH 8.0) 10mM EDTA (T10E10) /N 7 7 —100uL 3 L O
lysostaphin (2mg/L) 5SuL #A1x 37°C T 1 ¢, MERALEE
L7z, ALPR#% 1% QIAamp® DNA Mini Kit (QIAGEN) % {# ]
L, A T DNA Z i U CEEBER 100ul (DNA
TFrTL— ) BET

4. real-time PCR FIRJ#E (Master Mix) D%

DNA 7 > 7 L— b 3uL %/l 2 7= Master Mix |3#8 & 25uL
& L, #EEIT 1x SYBR Green Realtime PCR Master Mix Plus

CR¥FHF 7 A 7% A =2 Z), 0.1x Plus solution, 0.4puM £
TIA4~—t LT

5. ERKE

Applied Biosystems 7500 Real-Time PCR System (777 A
RANAF VAT DAV Y ) ffifi LTz, YA 713
95°C1 43[#lDF%, 30 ¥4 7 L0 95°C10 F, 60°C1 43l &4 T
v, O 60°C~95°C TRElFHiARZ 1ERK LT Tm {2 H
E L.

6. 2T 77 —REBIAT T A ~—DRERS
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VII B OBRHEZRER, a7 77— 1 BOLMET 508G

Uk H A Master Mix % VW CREFL7Z.
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IR DG C real-time PCR #%ffiL, DNA 7> 7 L — F®
R L O Tm EOE NS £ 2 RIEDS FTREDMRF L7z,

8. PEREETHBIREE TH - ERIZ OV T ORKRET

TERIETRIBIARE & 72 o o BIEE 1 HOREEZE 15 #RicD
W, PCRIEIZE DV AV —=T A a7 77 —Ehit
v b (B L) &4 FRIBI¥E L7 multiplex real-time PCR |2
X527 77 —BRBIRER O &R AT,
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MO ZIT-72 8 25, coa a1 HEIRITAR R M E 2
S T2, FBRUN R R 2R 5B T 1L 244bp~453bp D
FCHGEEINT=. £ CINOOMEEN TR Z A ~
—DORGEHERAA T B RO RN L, 72 PCR G
D%hFA % B fE L T PCR AR A 150bp AN O YA X L 7
LEOIKTITA~—RERE LT,
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2. T A v — DR EMHER

&a7 T —BRAT 7 A ~—%RAWT, %579 2% DNA
T 7 b— M ERFRICHIN T E 200G LIRS,
£ a7 77— Master Mix (35689527 75—
EHD DNA 7> 7 L— hOATHEIRENGED Hiv, okl
Da7y 7 Z—€ DNA TIFHEIENRD bnehoiz. iz,
AR L H—D ¥ — 7 ZoR LTz,

3. multiplex real-time PCR {2 £ % 27 7' 5 —F&j]

&7 T74~—I12X D PCR WO Tm fHIL, BEiR{H L
74.6°C~79.1°C ORIZ4AG L (Table 1.), 4.5°C DfHIC 8 fit
O TmENFE L. 207, £@TOTFITA4~v—%iR
AL THRBIZITD Z EIIRARECTH o 7o ieth, 2~3 FifHD
Master Mix 2B 352 L L Lz, IRETHTT7A~—D
MAGHLEE, Tm HOEBIN2T /I —ERILOR
PEEREEEE L. OFRTEEREO=Y 77 —8
BN, VAR L O VIR W & 65 30%, K23 I AT
#10%, OBIBWEETHS ). 2oz Enb, FHiE
BDH NIV AL VIIEER]D Master Mix (2531752 & &
Liz. LLEOZEHEREICRFI LR, &7 74 ~v—0#
HAEDEIL, Master Mix 1 £ L TCar7 /7 —FI1HEBLIO)
VII A, Master Mix 2 (227 77— I 8, VI&lE L O VI
A, Master Mix 3122777 —E A, IVABLIOVH
L.

Master Mix | CIHEB LI OVIIRODNAT > 7' L— b &,
Master Mix 2 T II %, VI&I} L O VIII D DNA 7 7 L
— N %, Master Mix 3 T I, IV A3 L OV BID DNA 5
> L— &AW, EE 1 multiplex real-time PCR it &
7ol %, &CHD DNA 77 L— hTHIIERRD 5
N, 2, Tm EOEICEIY a7 7 7 —EBRORBFHE
Th 7= (Fig. 1).
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multiplex real-time PCR IZ L% =27 77 —ERBINITH 1 I
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TF VY AT awA RQRRENLERW Y, #i5 - Bk
MARETh o 7o, SHRUEAREK & H5° L TIEREE, PCRE
LR AT D RERH D B DL E X DI,

L

W7 NUEKE a7 77 —885 L LT, CYBR Green
Z JAV Tz real-time PCR £ & 1t L7z, coa IS FHEETH
a7 77— RN T A~ —EREI L. 2D
DT T A ~—% 2~3 FIIRE L, 3 FEHD master mix (2 &
¥ real-time PCR @ multiplex (L& FRATFER, &2 777
—BREHET D Z L0 H#T. FliERE TRIBIAET
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Development of a Multiplex Real-time PCR Test for Staphylococcal Coagulase Typing

Akihiko HIRAT?, Rei KATOU? Satomi UEHARA? Youko IKEUCHI?, Yasuko KISHIMOTO? Akiko NAKAMA? and Akemi KAI*

Staphylococcal coagulase typing is an important epidemiologic marker for food poisoning caused by Staphylococcus aureus. A
multiplex real-time PCR method using SYBR Green was developed for coagulase typing. Specific primers targeting coa genes of
Staphylococcus aureus were designed for coagulase type I to VIII. Three master-mixes, including 2 or 3 primer pairs each, were
prepared. Coagulase types were classified by Tm values of melting curves. Fifteen strains which were not characterized by serological
method were successfully identified using multiplex real-time PCR. The multiplex real-time PCR method was simpler and more rapid

than serological methods, making it an effective procedure.

Keywords: coagulase typing, multiplex real-time PCR, CYBR Green, Staphylococcus aureus
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