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= Abstract=

Detection of Human Cytomegalovirus DNA Polymerase Gene
by Polymerase Chain Reaction

Hyun Chul Kim', Sung Bae Park', Won Hyun Cho? Won Ki Baek® and Min Ho Suh®

Departments of Internal Medicine!, Surgery’ and Microbiology’, Keimyung University School of Medicine,
194 Dong San Dong, Taegu, Korea

Polymerase chain reaction(PCR) amplification was used to detect human cytomegalovirus
(HCMV) in MRC-5 cell culture. Oligonucleotide pairs for DNA polymerase gene of HCMV were
used as primers and HCMV AD169 strain was used as a control. Amplified products were detected
by gel electrophoresis and by Southern blot hybridization with digoxigenin-labeled HCMV DNA
polymerase gene probe. In estimating the sensitivity of PCR, a 54l aliquot of an infectivity titer of
1023 TCIDsy/0.1ml of cell culture muxture was detected by direct agarose gel electrophoresis;South-
ern blot hybridization was four—fold more sensitive(10'7 TCIDs,/0.1ml) than gel analysis.

The specificity of the PCR was evaluated using other members of the herpes family of viruses
and various DNAs. No amplification was noted by direct gel analysis or by dot blot hybridization
and only HCMV containing specimen was positive.

In conclusion, these results showed that the PCR may be a sensitive and fast tool for the diagno-
sis of HCMV infections.

Key Words : Human Cytomegalovirus(HCMV), DNA polymerase gene, PCR, Southern blot.
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=X Rz, vpold Az E AESe Aol
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HTo) BANESY] dgE d3ly AN=Z
FE 99l vlelg) 9] DNAY RNAE 2 HA
Z3te q87tA A2ZE Adye] TFASA H
A 18T, g2 M= Taq DNAZF AL 9

AE &% £3% x| (Temperature cycler)E o]
g3t dgxe2 DNA §4ueS 757
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wElna g AALEW #e] DNARE &x13f
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MRC-54 £F(ATTCC CCL-171)& 10% Fetal
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HCMVe DNA 332 FAAAHAN Eo
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5’-CCCACCTCGGGCTCAAACAC-3
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Z)E A1 259 ) PrimerE-& 42 1uM¥ AL&-
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Ao 208 FEF3AT. 1F gelide] DNA
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T2 9087 71dsle] TAHANINFE v dE R0
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CMVel DNAZFTEA §Adx DNAE ran-
dom primed DNA labeling® o] ¢}l digoxige-
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A3 o}®. 5X SSC, 1% blocking reagent, 0.1
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prehybridization solution2 % 3L 68 C oA 2A] 7}
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THE Do @I 1-2A417F BEte @
MA71 TEAE gol & HAANF A}
Aot BHEAh
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MRC-5 M X TdZol) wjtkd HCMV(E X!
10°"TCIDs/0.1mD)5p & o2 7R &
% 2] Taq polymeraseZ A}&-3lo] PCR& 24 st
A 2.5unit-15unit F % X Tl 4], agarose gel
719 549 A Southern blot#}l) 4 213bpe)
target DNA band(HCMV DNAZg &2 &A
)7 A& = A th(Fig. 1).

E PCRZAALY 9= S ALz el wj ok
H HCMV & & 4318 oz 343ty PCRE
AAsAT 1 A9 5p AAS 7|F 02 PCR
< 3 & agarose gel 7] 9 F A4l A= 1027
TCIDso/0.1ml (102/0.2ml) 74 2] A&7l =3t g o
™, Southern blot4} o] 4] & 10" "TCIDso/0.1m1(10?
/0.2ml) 7tA A& 7s st A tH(Fig. 2). 2 PCRZA
ALY Bolx & A7) 98] HCMVs, thee
ERAulo]#H 2(HSV), FF-tIAEI nlolg 2
(VZV), BE 7t u}o) 8] 2(HBV) cDNA, lamb-
da ¥te| @] 2 512x] DNA 2 AHAl 9 DNAF
< W4 ezZ PCRE AAet 1 A agar-
ose gel A 719 E Ao A3 Southern blotd =%
o] 4] HCMVwto] 213bpe] target DNA band7}
AZE Ao, HSV, VZV, HBV cDNA, 1 1u}H)
2] e 52 DNA, A4dd DNAFLS =% PCR
A2 &4 o2 YElst (Fig. 3).
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Fig. 1. PCR detection of Human Cytomegalovirus(tHCMV) DNA polymerase gene from HCMV in-
fected MRC-5 cell culture suspensions. A) Separation on agarose gel of PCR products. Lanes 1 to 5:
213bp PCR products from HCMV infected MRC-5 cell culture suspensions(5z of 10* TCIDs;/0.2ml)
with various concentrations of Taq polymerase(lane 2:2.5unit, lane 3:5unit, lane 4:10unit, lane 5:
15unit), Lane 6 :DNA size marker(123 ladder). B) Southern blotting results of A (Digoxigenin-labeled
HCMV DNA polymerase gene probe and nitrocellulose filters were used).

o dolMe A7 A ZAFE A7 o
o] gAH oz e 2935t ® HCMVe
A3 Ade 4R 47] WEA AL &
o] & 9ng Mt aFNAMRE 1% BE
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A B

Fig. 2. Sensitivity of PCR detection of HCMV DNA polymerase gene from MRC-5 cell culture sus-
pensions. A) Separation on agarose gel of PCR products. Lanes 1 and 10:DNA size markers(123 lad-
der), lane 2:negative control, lanes 3 to 9:213 bp PCR products from HCMV infected MRC-5 cell cul-
ture suspensions with various concentrations of HCMV (lane 3:541 of 10' TCIDs,/0.2ml, lane 4:5ul of
10? TCIDs,/0.2ml, lane 5:1pl of 10° TCIDsp/0.2ml, lane 6:241 of 10° TCIDs/0.2ml, lane 7:3ul of 10°
TCIDso/0.2ml, lane 8:44l of 10° TCIDs,/0.2ml, lane 9:5x1 of 10*° TCIDs/0.2ml). B) Southern blotting
results of A(Digoxigenin-labeled HCMV DNA polymerase gene probe and nitrocellulose filters were
used).

1 23456 7 89 12 3 45 6789

A B

Fig. 3. Specificity of PCR detection of HCMV DNA polymerase gene from MRC-5 cell culture sus-
pensions infected with various viruses and from various DNAs. A) Separation on agarose gel of PCR
products. Lanes 1 and 9:DNA size markers(123 ladder), lane 2:negative control, lane 3:PCR of Her-
pes Simplex virus infected cells, lane 4:PCR of Varicella-Zoster virus infected cells, lane 5:PCR of
cloned Hepatitis B virus DNA, lane 6:PCR of 1 bacteriophage DNA, lane 7:PCR of human normal
blood DNA, lane 8:213bp PCR product from HCMV infected cells. B) Southern blotting results of A
(Digoxigenin-labeled HCMV DNA polymerase gene probe and nitrocellulose filters were used).
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