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& : Cytomegalovirus (CMV) 7+ 2 7] 0] 4] kARt oj 2 1
A i3

9% Aol Ang vl wsc
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o ok 3 9 of A1 2002 29 K] 20054 59 7HA] CMV AEE 93k 3= 1757) E

AA A5 £ 519 th. Dual-PCR-& CMV ] late antigen (LA) 2 major immediate early antigen (MIE) -
A= 5/\] o ZZ3}% 11, Y& ZE 7 AHChemicon, Temecula, CA, USA)+= CMV 2] lower matrix pp65

‘51'-4 o]— E]-

A J_} : Dual-PCRO] 94 &2 143% (25/175), &8 Z AAFE 13.1% (23/175)0] %1 t}. Dual-PCR3}
FAEZ ALY LA &2 85.1%(149/175), B-U 2] &2 14.9% (26/175)°] 4 T

Z E:Dual-PCR AA= CMVE| 27| A Ze] 483 W olu, 7 W ztel] &L A &) ot I
a5 Arteh A A A A

N o= Aekel] glol A PCR AAM el 584¢ Fke) naxt
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At A 3 v}o] 2] 2 (cytomegalovirus, CMV) 714 -2 #7]
o] 2] gkz} Wl ol g}, W 7] 5o] Aol o] gl At CHAM 2 Hi
o] A% g7lol Aol Auf Bl 3hA el gk XA Aol
o & 7k T2l 18y CMV el & 27] 2 estA 1. CH&
=W gh-vtol 2] 2~ kAl & X7 A A8 Fosto] 79
of ot S AT = IS W CMV 7o o % 2002 29 5-E 2005 5€E7bA] dFel A o =E
7] o] 2] Al && & 4 U TH3-5]. CMV ZIthof] AF&- CMV AA} & dual-PCRI} L& F HAE FA 9 2 =
= WHeRE HTH FAAAL vt H 2=k, I AE 175 FZ ez oot AA o3 e ddF
dEF A/ 2 FFELAHNS Fol Aot 7 B %W%Jr 75“’&@‘%“44 ¥ 239, {Fobx| 23 199, 71 7
whth G o] girh6]. 3—2 4 A A A= ks = st 58m o] S
v 91 2§l S7d o] Bol CMV 2h o] 7] 2kl A}
&3t717F AA A @vh3,7]. L2 vlol 2l 2~ w H & 2. diH
Solwi mou} MgtEsl R AR Alzke] 7 walo]
gor,gdA= AANE WL EE =3 e Ho g 1) O|Z-S&2 A0S
B3 & 7k gy Al 234} vitt Ao 2ol & B (1) DNA 2

ok ol g WA 7] Fo 2317} H ol YA &rH7.89]. Heparin 3831417} So] 3l €9 5 mLo|| dextran 2
ool A2t dual-PCR¥} AL F HALES o] &3 Do mLE 2832 2 7HAA buffy Coatg 2] 5191 o). Buffy
U CMV H & A& vm AEste] CMV 9 x27] coatZ PBS| Al FGAl#H Y2 = InstaGene (BioRad,
Hercules, CA, USA)©. 2 %] ] 3}o] DNAE #2359
B o 2:06/3/17 AMSAL:06/5/13 External control & CMV AD 169 strain (ATCC No. VR-538)
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Table 1. Sequences of oligonucleotide primers
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Primers Sequences (5'—3") Length (bp) of amplified product Location of amplified product
MIE-4 CCAAGCGGCCTCTGATAACCAAGCC 432 731-755

MIE-5 CAGCACCATCCTCCTCTTCCTCTGG 1165-1150

LA-6 CACCACGCAGCGGCCCTTGATGTTT 200 2500-2476

LA-Pr GTCGCCTGCACTGCCAGGTGCTTCG 2301-2325

KM29 GGTTGGCCAATCTACTCCCAGG 536 B-globulin

RS42 GCTCACTCAGTGTGGCAAAG

Abbrevations: MIE, major immediate-early antigen gene; LA, late antigen gene; bp, base pairs.

S[10]e] 2<t3l primerE-, B-globin primers (RS42/KM29)+=
Greer F[11]0] 7138 A2} F Y& primers A-&-31ATh
(Table 1). 2 & 4 #9232 Kulski [12]9} Miller 5
[13]°] PCR & °I7t 7 3ho] 183} o] A 3]
o). B+-2-o 50 4L (10mM Tris-Cl: pH 8.3, 50 mM KCl)o|| &=
7} 7} 2] dNTP 200 #M, primer (LA-Pr/LA-6, MIE-4/MIE-5,
RS-42/KM-29)%= 7}2z} 100 pM, AmpliTaq DNA poly-
merase (Promega, Madison, WI, USA) 1 U, MgCl, 1.5 mM,
A7) 5 uLe eeka Ak

Dual-PCR € initial denaturation 95°C 5%, denaturation
95C 1%, annealing 60°C 30%, extension 72°C 2¥-2] =71
© 2 413] bkE-519) v}, vpA] 9k gk A] 9] extensionE 72C ol
A TR 3 TH PCR WHS- & A o)zl SEAbE 20 pLo]]
loading buffer 4 uLE & 3}3}o] 2% agarose gelol| 4] 100 V
2 IAZE 307 A7 D 5S AAst SEAAES g9l
3} t}. LA primers= CMV late antigen®] < 5-%-(400 bp),
MIE primer= CMV major immediate ealy gene®] ¥ F &
(200 bp), B-globin primer+ human S-globin gene 5 536 bp
= &5k ohFig. ).

12345678 910

Fig. 1. Dual-PCR of cytomegalovirus. Lane 1, molecular
weight marker (123 bp ladder); lane 2, LA gene positive
case; lane 3, MIE gene positive case; 4, 6, and 8, LA and
MIE genes positive case; 5 and 7, negative case; 9, negative
control; 10, positive control. Internal control of £ -globin
(535 bp), MIE gene (432 bp), and LA gene (200 bp).
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98 Z AAF A ¢S LIGHT DIANOSTICS™ kit
(CMV pp65 Antigenemia Immunofluorescence Assay,
Chemicon, Temecula, CA, USA)S A}-&311 o0, &4
Zbershdd th53 2. Heparin | 2] ¥ €< SmLoj A
buffy coatZ #2]5le] PBSE 1.0 x 10/mLE Al A EFE
ZA 3l cytospined ©]-§38}o] 200 LLE 900 rpm o Z 3
® AAleE Eefol = 2 x 10° Al 7L Sejol =)
FET. o] xolEF e 37 FAN Az
formalin®l] 17 gtc}. SEfo] =of F-2hg A 3ol 40 uLe
pp65 monoclonal antibodyS =¥ 3}l &5 Ak Y11
37°Col A 3083t WAL} PBSE Hdlo| =2 A2 @
3 anti-Mouse IgG:FITC conjugate 40 uL. 5 cell spotel] &
o] 37C F ZANA 3083 WA AFdn A
S AF&-3le] 3 o] bright apple greene] & o] W & ™
FYom feeln A Setol=ol P AL S
Akegl et

Z

A A A o2 dual-PCR (LA geneo] L} MIE gene 9F4)) %
&L 143% (25/175), FLE S AL FH &L 13.1%
(23/175)% 9-A}3+4 t}. Dual-PCR <A/ d = AA} <
4L 114, dual-PCR /L85 542 144, dual-
PCR 3A4/8 98 % AL 124, dual-PCR S4/34E
% 5732 1389 3l th. Dual-PCR¥} 918 5 ALe] A
& & 85.1% (149/175), LX) &2 14.9% (26/175)A t}.
Dual-PCR 44 L8 F A 42 1= 485
ZAAbe] k4wl E L7} 2-1000(4 ©] &} 3], 50] 4 8] )] %
o, dual- PCRSA U F AAF FAJel g w3
4= 2-120(40] 3} 94, 50] 4 2¢of)o] QA T}

Dual-PCR 7] Alol| ] LA gene & MIE gene 2 3} = &
sto] LA ek A A 175 A F LA gene /g <] 23]
(13.1%), MIE gene ¥/d o] 139)(7.4%), I8 Z AAL &
g o] 234](13.1%) = LA gene AL} A8 = A Abo] ok
&L 5L3FITh LA gene, MIE gene, & 348

} 2% oFA] © 5¢], LA gene, MIE gene 954 2 3118
5742 64, LA gene, FLEZF FA, MIE gene 5412
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Table 2. Results of dual-PCR and Ag test for cytomegalovirus detection

Ag test
positive negative total
positive LA only 6 6 12
dual-PCR MIE only 0 2 2
LA/MIE 5 6 11
negative 12 138 150
Total 23 152 175

Abbrevations: LA, late antigen gene, MIE; major immediate early antigen gene; Ag, antigenemia.

o, LA geneWt %A 64, MIE geneWt FA & 24, 31913
= AR A2 124, LA gene, MIE gene 2 3918
AAE 5782 1389 o]t} LA gened} LB A
o ¢ X]g‘_ 86.3% (151/175) BUAE213.7%
(24/175)91 WHH MIE gened} 485 AL 42 &L
85.1% (149/175), L X &< 14.9% (26/175)i LA gene
Arksh FPEZ Abe] A3 L7 &o| MIE gene 7
9312 A} A7he] 93§ 3 FALEHA CHTable 2).
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S Aae] W9 Aol ol ot AE T 4
Al = AA 2R T o] Ui sol Azt

I
215 e A% RAT AA 2 Aeletel A el A
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AFNANE AL F AAF Ao A S A EZF7T
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dual-PCR & A A sted = 94 © 2 e 2 97F Qo]
g-dlo]gl =~ X H & CMVDNAE sy o 2 233
9 oz ArdrHI]. 2 A7 o)A dual-PCR FA 3
A% A A9 1ele] A5 FADZE PALe Py
& 27} 2-1000(4 ©] 3} 39, 50] 4 80 &, dual-PCR-S-%
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o 26l) itk g WAT b BerE Ao ey
th. Dual-PCR &7 o A d 5 HAbe A g HEd
7} 1207 YERd 7 9= Demmler 5[10]0] 2|4 g A A
H A4 CMVe] 7l AFel Wol7} 9lof A A& AHS-
3l primers 2 A &5 X & Ao R AR H T}

PCR ZAtoll A 9] 54 & &5 viremiaz} Stolx] 9573
= YERd 4 oS kol g, CMVe] A71AE ®E
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Detection of Cytomegalovirus by Dual-PCR
Won Ho Choe’, Jung Oak Kang', Tae Yeal Choi', and Youhern Ahn’

Departments of Laboratory Medicine', and Internal Medicine’, Hanyang University Medical College, Seoul, Korea

Background: Cytomegalovirus (CMV) infection is a major cause of morbidity and mortality in
transplant recipients and immunocompromised patients. We compared the results of a dual
polymerase chain reaction (dual-PCR) and an antigenemia (Ag) test for detection of CMV from
blood samples.

Methods: Between February 2002 and May 2005, we analyzed 175 blood samples submitted for
CMV tests at Hanyang University Hospital. The late antigen (LA) and major immediate early (MIE)
genes of CMV were concurrently amplified in the dual-PCR. The lower matrix protein pp65 of CMV
was detected for the Ag test (Chemicon, Temecula, CA, USA).

Results: The positive rate of the dual-PCR was 14.3% (25/175) and that of the Ag test was 13.1%
(23/175). The concordance rate of the dual-PCR and Ag test was 85.1% (149/175), while the
discordance rate was 14.9% (26/175).

Conclusion: The dual-PCR is a useful method for the early detection of CMV, but we recommend
using both the dual-PCR and Ag test for detection of CMV due to a high discordance rate of the two
methods.

(Korean J Clin Microbiol 2006:9(2):96-101)

Keywords: Cytomegalovirus, Late antigen (LA) gene, Major Immediate Early Antigen (MIE) gene,
Polymerase chain reaction, Antigenemia
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