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The conventional diagnostic procedures for CMV infections have been both isolation of viruses and
titeration of serum antibodies. These methods need several days for the final diagnosis, causing a delay
in the diagnosis. Therefore, a rapid diagnostic procedure has been highly required.

In this study, we conducted polymerase chain reaction (PCR) using three sets of primers cor-
responding IE-, LA- and V-regions of the CMV genome. Using the former two sets of primers,
many bands were amplified from a DNA sample isolated from the peripheral blood leukocytes of a
patient with CMV infection. However, using the latter set of primers(V-region), a single band of
305bp was amplified. Using these V-region primers, no hybridization was needed to detect the specific
band. No PCR amplification products was detected by using the V-region primers from DNAs isolated
from normal subjects. :

We also tried to use urine sedimentation samples without extraction of DNA. Sedimented cells were
resuspended in water, heated by a microwave oven and used for PCR templates. A 305bp band was
also detected. Subsequently, the entire procedure of our method to detect the CMV DNA requires only
4 hours. Therefore, this PCR method is reliable and useful in making rapid diagnosis of CMV infec-
tion.
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ARIETHE, CMV—IP DFETRIL 85% L&\
ENEBERBD. CMV BEC DRy -
globulin, acyclovir &2 B\ ST X e ER %
BER@ZDdHOLRE -7, 1990 FiZ s - T gan-
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L, MmifeLARMEREOR O A MRS % 5 8%,
PBS(—) (phosphate-buffered saline) TH[EIHE R
DL, 51 40mM NaCl % bnx 7R ik % i X
&, BIMEK(S X 105~5x108) % PBS(—) T 3 [ElgE
L, PBS(—)cBREI . - 0AMmERFERC
SDS X7 v 7 4 +—+ K(Sigma) ¥ Fh Fh &
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75 4 < —{¥ immediate early $818% (IE) ® IE-
1-1E-299%, late antigen #EIE(LA) D LA-1-LA-
299, ADI169 # DNA @ Hind V $HI8 (fi1% V) D
Vp-1-Vp-2" DI ERS % &5 L TV (Fig.1).
IE D75 A <= —T{% 159bp, LA Cii 13%bp,. Vp
Ti% 305bp @ PCR EMHigs I hvic.
(2) PCR UL
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8.3, 500mM KCIl, 15mM MgClL) % 5pl,
dATP, dTTP, dCTP, dGTP ® 4 i H
(1.25mM) (TaKaRa) # & 2ul, 735 1 =—i% IE-1
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bond N, Amersham)Z 10 x SSC(saline sodium
citrate) ¥ FH\ C 4 BEREI v 7wy, b Ui, AV
77 VL 5XSSCTY VALK, AHETKSG%
by, BFLvvoTIGB~M1*v 7Lk, RT
AVTS VAT Y ELE - 5 VI [SXSSPE
(saline sodium. phosphate EDTA), 10 x Den-
hardt’s solution (0.2% Ficoll, 0.2%polyvinyl-
pyrrolidone, 0.2%bovine serum albumin),
1%SDS 35 X 0% 100¢1/ml @ 1 A§H{L L7 salmon
sperm DNA (Sigma)] &3tz ~A4 7Y 3y, 7 (2 A
ESLF)RAR, 3TCI0G5B 7 Vv~A 7Y &4
¥—vavit. —Hh, IE, LA LT Vpo o
r—705 RmBEBRETO LD, Tv—-7
(10ng/pl) % 1p1, 32P—yATP(Amersham) % 5pl,
Kinase -3 » 7 » — (70mM Tris—HCl pH7.6,
10mM MgCl,, 5SmM DTT) % 13pl, T4 Kinase
(TaKaRa)% 1pl ik, 37C 60 Ml v ¥ o X —
Pl ZOTm—TERzlenAd 7Y XL ¥~
VaVRIZ, Tl TV ELE—Y g v LAV
77 v AR, 50C TI6RFED 1 7V £A ¥ —
Vg VERTot. A V75 4310.1%SDS Hinx 1o
0.2xSSC T40TC 20 0¥ * 3EHEVEL,
*—FFTUA ST AN, b, XAR 7 4 LA
(24, 7) L3 AR, —80C T 24 BRI Lo
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1. PCRIC& 3 CMV DNA Qigig

IEFERDO 774 ~—%H BT &, Bik=
v b v — D ADI169 ¥k Tl 159bp @ PCR EH
B I e s (Fig.2A, lane 1), BB, BEEBED
M X vt L7 DNA % FHW% &, & 41 EtBr
ufs T, 800bp ¥ CORAD v FE 2 £ 7 HKH
Xtz (Fig.2A, lane 3, 4). Li»L, 2P 5,
Lic7 B =7 Trnd 7Y F A E—s 3 VEFTH &
AD169 Bk X b I8 X fu7z 159bp ~¥ v Ficidgfivs -~
ATV ELE—> g VAV EIERRDLRI, BHEE
DM L Lic DNA S LA XD ~A 7
) EA € - g VAV AR X ht (Fig.2B,
lane 3). BHBELDIEA TV EA -V 5 v
AV RIS b ich - 1 (Fig.2B, lane 4).

LAFEERD 754 = —%BVIBE&s, Bz v
b e — D AD169 #ETiE 139bp D3 v FAVEH X
i (Fig.3, lane 1), B, BEE&EGAO MK &
hiiH L7 DNA 2> 5403 IE iR 7 5 1 <= — D
& FIRRIC EtBr YB 0 L TORERIITRAJEETH - 7=
(Fig.3A, lane 3, 4), "M 7V ¥4 ¥ —> 4 VI
X 5T AD169 ¥k CILBBBR/c ~1 7 ) ¥4 ¥ — > 4
vl v P & (Fig.3B, lane 1), [RE#GED
MFE SR L7 DNALBLFEHA ADA~AAL 7Y
A X¥—v g v v PR i (Fig.3B, lane
3).

—F, VRO 7514 <~—%H\5% &, 305bp D
AV RSNy 7 F5Y V Fis LI AD169 BRkD AT
e BHEBEHE oMK, S L DNA 225 %
EtBr %+, CHE & H © % (Fig.4A, lane 1, 3),
Btk TN v N R Db - 1 (Fig.4A, lane
4). "M TV EL X = g VIE X o THR UERD
B 5 7z (Fig.4B).

2. PCR¥ 1 7 L% O

PCR O A4 7 A2\~ T, VHEED 7514
<~ —% A\ BB Mg s S L DNA %
F v rv— b 30, 40, 50 %1 7 L TEE L.
WIFRIZEWTH 305bp DV AR S hot
775 v FOBBRRDLNEL I (T — &R
T). Btk 20 6IC, 50 %A 2 A TPCR %fT-
T~ v ViR bhichotz. —7F, BiEgED
FRas bl Uz DNA @B\ Tk, 40 %A 7 AT
35V FII R CH - &= (Fig.5, lane 2). LA
L 50 %1 7 AT Stz (Fig.5, lane
3).
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M : Regions with homology to human genomic DNA
B Primers/ Sequences PCR product
Probes (bp) 13%bp—
1E-1 CCACCCGTGGTGCCAGCTCC
1.2 CCCGCTCCTCCTGAGCACCT 159
1€ CTGGTGTCACCCCCAGAGTC B
CCCTGTACCCGCGACTATCC
LA-1  CCGCAACCTGGYGCCCATGG
LA.2 CGTTVGGGTTGCGCAGCGGG 139
LA TTCTTCTGGGACGCCAACGA
CATCTACCGCATCTTCGCCG :
Vvp-1 TTGCAGGCCACGAACAACGT :
vp-2 GTCTACGGATTGCTGACGTC 308 139bp—
vp ATCGGTGAGCTCCAGCGCGC i
Fig. 1 Regions with homology to human CMYV

genomic DNA and sequences of primers and
probes.

A : Regions with homology.
primers and probes.

B : Sequences of

159bp—

159bp—

Fig. 2 Detection of CMV-DNA using IE-region
primers by PCR.
A : EtBr staining.
IE probe.

lane 1:PCR product from the AD169 DNA.
2:¢X Hae II digest. 3 : PCR product from DNA
isolated from peripheral blood leukocytes of a
patient with CMYV infection. 4 : PCR product from
DNA isolated from a normal subject.

B : Southern blotting using the

Fig. 3 Detection of CMV-DNA using LA-region
primers by PCR.
A : EtBr staining.
LA p}obe.

lane 1:PCR product from the ADI169 DNA.
2:¢X Hae I digest. 3 : PCR product from DNA
isolated from peripheral blood leukocytes of a
patient with CMV infection. 4 : PCR product from
DNA isolated from a normal subject.

B : Southern blotting using the

12 3 4

305bp—

Fig. 4 Detection of CMV-DNA using V-region
primers by PCR.
A : EtBr staining.
V probe.

lane 1: PCR product from the AD169 DNA.

2:¢X Hae II digest. 3 : PCR product from DNA
isolated from peripheral blood leukocytes of a
patient with CMV infection. 4 : PCR product from
DNA isolated from a normal subject.

B : Southern blotting using the
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Fig. 5 PCR cycles and the intensity of the am-
plified bands. DNA isolated from urine sedimenta-
tion cells was used for a template.

lane 1 : positive control. 2 : 40 cycles of PCR. 3:
50 cycles of PCR.

Fig. 6 CMV-DNA was detected from samples
without DNA extraction. Urine samples were used
for PCR after heating by a microwave oven.
lane 1:¢X Hae 1II digest. 2:1,500 rpm
sedimentation(10ml). 3:1,500 rpm sedimen-
tation(50ml). 4 :27,000 rpm ultracentrifuged (10m
1). 5:27,000 rpm ultracentrifuged (50ml).

3. R¥EEDKRET

VHERD 7514 ~—% ., DNA#HHEZTH
T, RUEYBT Vv Vo CMBME L2 D% T v
FU— b ELTHWATZ ENTIEN YR L. £
DR OBAES 10ml & 50ml & CHE L.
1,500rpm10 7 fE O RICEMID &, & D EEOMEE
e X vBbhniitEso CMV B T% PCR 7 v
FUrv— & L. K 10ml @ 1,500rpm DI
7»5, DNA M THhTEFLV VY oAEBR T
CMV 3R DNA DOIEIE "IETH - 1= (Fig.6) .
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IhEFTIL, IEHEK L LAFEKRD PCRIZX S
CMV DNA Z¥ini—BEcThbh T ie®. Fx
13408 IE, LA kD PCR # R 428, FERA
vV FDSBIRIE X, CMV HEDKER Y FOK
Bz "t 7 ) EA - g VHELETH -
(Fig.2, 3). #D1®», PCROLZ¥{T5 2 LIk
NCEEID D, FHT7A Y b —7HET,
B H v, REZWITIIRIEI RS & & H3

B L7,

CMV DNA 3t +%/ ADNA kAT -0
HHEEH L, IE, LA FHIRIZF OB BT
%5 (Fig.1)7cd, FEHBE SV FRSHMEINSD &
Ezxbhic. BELOBEPH L LR, b A
DNA L&k Ew o —D 7o WEBAY KRR L, V EK
DT A<= FERATHZ LR, TOFR,
ZOEBO T4~ —NIEERPVCe F A
DNA K7 ==/ Lig\ i PCR ODFERNL B
LicXbEE2 bR, BD CMV DNA H Sy 7
77 v v Vi LBERINCHEE S hic (Fig.4). &
DDA T Y FA E=v g vETTRbTEL L
BRKEDHTCMV BHED PCR v Fv 1 K
TNt (FigdA)., ~A TV EA ¥ —v g V&
TlhoTh DAY FORLMEH T (Fig.4
B), "M 7V AL ¥ - 5 VOLBEMENILT &
DAL, REZMOFIRE L I o7,

i, Ny 275V FDEWEKRD PCR 1T
5843, PCREEX*HT5HWTPCR YA 7 1%
B35 &, BEASA Y FOBEIT ok X LR
5. ZOREYH S5 BT nested PCR 23fThH
5. ZOB3CIc amplify T\ DNA DA »
JoF a—T7DF v » THDHITT, HF2k PCRDOK
R EFR S 2 LN E L Ie B . 3T amplify
Ihiz DNA CHRE®BERTLEREL DD, L0
7o false positive {EA i by, Fi
PCR % 2 [BlfT 5 7o RFEIRIC b IEL RS . LD
7D e 55X nested PCR B I cbhlit\\ T
¥EEOBEMEL, VER 7714 ~—%HWT,
PCR %1 2 A% 30, 40, S0 &L, Xy 275
VIEBE LK., TORER3IS~40H A1 7 ATV
FARLZBNIBEETL S0 M 2746 LThH w7
75V rFrOERRICh ok (F—-2RET). Fi
30, 40 A Z A CIIARBARER S v FLOEREI R
e\ 5041 7 L CHERKRHBE CZ 28460 RH
IR, Ny 27539 v FRER LA
(Fig.5).

FoTHvIAD2 VR I DEREY XT, »hoO
FREE & BT B 121 PCR WA 7 A ¥ 50 EE
L7-. Taq polymerase (¥ 92.5C 130 53 DnET
50% &if, 95C 404 T50% kiETHY. wiic
BADL BTS00 A 2 A TIE92C U EAIA D
(359 100 73fEl, 94C 23K B DM 50 FRITH D
DT, 50 %1 7 rtkicd F+4ic Taq poly-
merase {HELERA L, RIGSHW Taq polymerase
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I BLBET A WEELZORS. ¥ D
FE CARER R L TV BIEEAD CMV ¥R H
THAREMEL o E AR B2\, IEW A DMK H
S DNA20 #fkns bt & O Tk CMV 23 H
e o7 (F— 23R &F). TBIZ CMV iR R
bl hBHE XTS5, Rk C, SERZELE
kT CMV H3ED PCR EH2EIIE I i
(Fig.6). X o Thn#ks AviuE, BEnsc s
FHRER 30 S UARICEM TE 2. LEdi- T,
PCR CE§ 5% 2.5 KK Hu, »ELIER
B E 30 51T\, BELBEFELELE T 45
FILANC CMV BRESED I REL s o fe. &0
o, CMV BREFERTHNI-BE, KRELURT
EEZHINTEBEELZBNA. LI, BxD
S BT - e FERERMCLILATE L L E2 bR
fotodd, BREBER O CMV—IP RIE OB HREZ
WAV, REIBERCERLY 22 LB LTV
59, OISR VHERSF1 <= —%H 1 PCR
i X% CMV © DNA 2R S ERHET
550‘]1.’.-

ARRELTOCHI-, TIREEXE LA, KE
BERK¥ EBERF¥FHE HLUE—ZE FBEER)
T, 2R SABABHEE FEAHEKX
FEREWE 3 NFEEE), Bou BB < Bt
HLET.
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