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ABSTRACT Objective: To develop a more sensitive method for quantitative detection of herpes simplex virus, human cy-
tomegalovirus,varicella-zoster virus by random amplified polymorphic DNA combined with fluorescence quantitative polymerase chain
reaction (RAPD-qPCR). Methods: According to the literature, dozens of random primers for RAPD were selected and randomly ampli-
fied three herpes viruses. The stable and clear bands were selected to isolate, purify and sequence from 2% agarose gel electrophoretic
plate. Then more than 99% matched gene sequences were chosen as the target fragment compared with the genebank existing virus se-
quences using blast-nr and the internal, specific primers were designed with primer 3.0. Finally, the new method of RAPD combined with
qPCR afterprimer selection and reaction condition optimization was established and used to detect three herpes viruses. Results: After
screening, a set of the best random primer and specific primer for each virus was chosen, and the RAPD-qPCR could detect 1: 10° HSV,
1: 10° HCMV and 1: 10° VZVDNA respectively, while the single qPCR could detect only 1: 10° HSV, 1: 10 HCMV and 1: 10° VZVD-
NA. The sensitivity of RAPD -qPCR is higher 100-1000 times than qPCR. CT value was less than 22.96+ 0.81 when detecting more than
1:10° diluted virus DNA by RAPD -qPCR, so that the results was easy to distinguish. Conclusions: RAPD-qPCR was a more sensitive
and specific method to detect three herpesviruses than single qPCR.
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(1) HSV10 FhEaEHL5]4 RAPD ¥ G i
Fig.1 RAPD profiles of HSV using 10 random primers
7 :5k3E M 24 100bp DNA ladder; 1.3|%) Gpdl1;2.5]4 Gpd2;3. 3|4
Apolyl ;4. 3|45 Apoly2;5.3|4 Usl1;6.3|4 Us12;7.5|4 H1;8. 3|4
H2;9. 514 H3;10.5]4 H4, #7skRmEIRNF B4, LB E7 kN
EIF 5 HSV DNA LR EIFHI &5
Note: M:100bp DNA Ladder; 1.primer Gpd1; 2.primer Gpd2;
3.primerApolyl; 4.primerApoly2; 5.primer Usl1; 6.primer Us12; 7.primer
H1; 8.primerH2; 9.primerH3; 10.primerH4. The bands which arrow
indicate is tapping purified and sequenced, the bands which red arrow

indicate match with HSV.
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E(3) VZV16 FEEHL5]14 RAPD ¥ 18 E &
Fig.3 RAPD profiles of VZV using 16 random primers
i : Jki8 M:100bp DNA ladder; 1.5]%1 V1;2. 514 V2;3.51%) V3;4.5]
) V4, 5514 Gene291;6.5|4 Gene292;7.5|4) ORF41;8.5[4) ORF42;
9.5]4%1 70;10.5]4 80; 11.5| 4 Primer90; 12.5| 4 RP1;13.5|4 RP2; 14.
514 RP3;15.5]4) RP4;16.5]4) RPS. kR REIRVFHES, A&
FXMENFS VZV CEEFHET,

Note: M:100bp DNA Ladder; 1.primer V1; 2.primer V2; 3.primerV3;
4.primerV4; 5.primer Gene291; 6.primer Gene292; 7.primer ORF41;
8.primerORF42; 9.primer70; 10.primer80; 11.primer90; 12.primerRP1;
13.primer RP2; 14. Primer RP3; 15. Primer RP4; 16. Primer RPS. The
bands which arrow indicate is tapping purified and sequenced, the bands

which red arrow indicate match with VZV.

2.4 RAPD-qPCR #&ill = fMim SRR &S
ARSI TR B R T RIS 0 B L R R LA A
LSy O

3 ¥ig

THE5E qPCR R A4 100-1000 1%

M1 23456 789 1011121314151617

[E(2) HCMV 17 FEE#HLS| 91 RAPD ¥ 1%
Fig.2 RAPD profiles of HCMV using 17 random primers
7E : 718 M:100bp DNA ladder; 1.5]4 Apo2;2. 5|4 GP581;3. 5|4

GP582;4. 3|4 GP583; 5.3| 4 GP584;6. HindIII-X1; 7.5|%1 IEAL;8.3]
#) IEA2;9. 3|# MIE1; 10.5]% US91;11. 5|4 H1;12.5|4 H2; 13. 3]
) 70;14.5]4 80;15.5149 90;16.514 RP2;17 5|#).RP5, HikRRE

BMNFHES, AasLNENFES HCMV KR EFHEE,
Note: M:100bp DNA Ladder; 1.primer Apo2; 2.primer GP581; 3.primer
GP582; 4.primer GP583; 5.primer GP584; 6.primer HindIII-X1; 7.primer
IEAL; 8.prime IEA2; 9.primer MIE1; 10.primer US91; 11.primer H1; 12.
primer H2; 13. Primer70; 14. Primer80; 15. Primer90; 16.primer RP2; 17.

primer RP5. The bands which arrow indicate is tapping purified and

sequenced, the bands which red arrow indicate match with HCMV.
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I, (AT A4 ARG I 52 AR BR L I ELA SRR B B — s it
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Junlian Liu S0 ST (1) HSV 388 SAG I 2 45 i Rl BR JEE Sy
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SFI e PR R S R s
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Table 1 Random primers and corresponding specific primers of HSV, HCMV, VZV

Virus  Primerof RAPD 5-3' specific primers 5-3' Product size
HSV US11 ACGAAACACAGGGGACGC US11b-F AATTTCGATGGCCCAACTCC 133bp
US11b-R AGCCTGATTAAATACGCCCC
HCMV H1 ATCTACGGGGACACGGAC Hla-F TCCGGGCAGACATCTTATGA 186bp
Hla-R CACGGACAGGAACAGGTTTG
vzv ORF41 GCCCATGAATCACCCTC Ola-F ACATAGAGGCACGGGAATGT 154bp
Ola-R CCCGCGTCTAAGGTTTGAAT
Amplfication Plot
Ampiification Pict
125 Y =-3.69571gX + 38.772
2 = (.9982 41 Y=-3.4603IgX + 36.714
100 R? =0.9985
c 75 3
S
50 € 2
2 6§ 5 & 3 2 1 ?
2 ‘ 7 i@ 15 M4: 3 14
00 (2
4 L] L 0 " 6 % a2 n 2 M ¥ n & Q 0 i— S S— ——
Standard Curve —
‘ L 4 X 2 l 2] X B . ¥ » L &
1] = Cycle .
a 1 .

Fig.4 Amplification plots of standards for herpes simplex virus
iE:1-6 4 HSV FRRIdRAE i ERFE(2.7% 10? copies/pL-2.7% 107
copies/nL)¥ 8 #h 2%

Note: Amplification curves obtained with serial dilutions

(2.7% 10° copies/pL-2.7% 107 copies/wL) of HSV.

Amplfication Plot
7Y=-3.81441gX + 38.873
8 R?=0.9758 e —
§ B / 5 = / < 7 ‘,v
3 /
2 / ' /
2 //5 // /Z/ ’1,/
1 / / r - g > g /
5 i "‘—"'I—v"'./ o 7
0 2 4 6 8 W U W W W D2 NB A DD K BN N Q
Cycle
Standard Curve
1

— A
~ { | / \\
- -
6 VZV FRItrfE a1 i 2k
Fig.6 Amplification plots of standards for Varicella zoster virus
7E:1-6 24 VZV BRIdR#E ik E#HEE(9x 10% copies/pnL-9% 107
copies/uL)H & 2%,
Note: Amplification curves obtained with serial dilutions (9% 102

copies/wL-9% 107 copies/l) of VZV.

HIBERLS | ) Bk St a5 14, 9T HE ST T RAPD 645 qPCR K
W =R . Z5 0 R AT ARSI 1:10° HSV (1:10°
HCMV A1 1:10° VZVDNA,, ifij .— qPCR {LAERI 1:10° HSV |
1:102 HCMV # 1:10° VZVDNA, RAPD-qPCR #H It T 8 —
qPCR R IFPE4R 5 100-1000 £, I HAESCH 45 A0 W7y T,
RAPD-qPCR " #4 K T 1:10° J55 7% DNA 83/ CT {H /N T

B 5 HCMV JFuhitRif fd 18 M 2k
Fig.5 Amplification plots of standards for human cytomegalovirus
H:1-7 2 HCMV R bR S A% BERRRE(3.5% 10 copies/uL-3.5% 107
copies/pL)d M i1 £k
Note: Amplification curves obtained with serial dilutions

(3.5% 10" copies/uwL-3.5% 107 copies/uL) of HCMV.
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D) RBEE SRS E M
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PEFIESSE
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