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Establishment and application of dual real-time fluorescent RT-PCR method for detection of Enterovirus”
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[Abstract] Objective To develop a dual real-time fluorescent RT-PCR method for rapid detection of enterovirus(EV)and en-
terovirus type 71(EV71). Methods Specific primers and probes were designed and the dual real-time fluorescent RT-PCR reaction
system was established. The quantitative standard curve was drawn; its sensitivity and precision were evaluated. Feces and throat
swab specimens of 109 clinical patients with hand foot and mouth disease were collected and tested by using this method. Then the
The relative coefficient(2)of EV and
EV71 standard curve established by the dual real-time fluorescent RT-PCR method were both 0. 998. Its sensitivity reached 0. 5
TCID;s, /mL for detecting EV and 0. 05 TCID;, /mL for detecting EV71. The within-run precision for detecting EV and EV71 was

< 3% and total precision<C4 %. The results showed good specificity for the detection of enterovirus and non-enterovirus. In 109

obtained results were compared with those detected by commercial EV71 PCR kit. Results

detected clinical samples, 84 cases of EV positive samples were detected, in which 56 cases were EV71 positive with the total posi-
tive rate of 51.4% , which was consistent with the result of simple fluorescent RT-PCR commercialization kit(P=1. 000). Conclu-
sion The established dual real-time fluorescent RT-PCR method has high sensitivity and good stability, which has an important
significance for early high throughput rapid diagnosis of hand foot and mouth disease.
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*1 5| ¥ FIR $1 FF 51

51 PR 3 (5'-3") A

EV-F TCAGGCCTGAATGCGGCTAAT 452~470

EV-R ACAATATTGTCACCATAAGCAGCCA 592~577

EV 4t FAM -AAACACGGACACCCAAGTAGTCGG-BHQI 554~577
EV71-F CAAATGCTAGTGATGAGAGTAT 2615~2635
EV71-R GAGGGAGGTCTATCTCTCCAACT 2714~2736

EV71 #4f Texas Red -CRCAYAGYACAGCTGAGACCACTCTC- BHQ2 2662~2686

1.3 ik
1.3.1 RaEp %R 3R A FEME AR A AU A3 &t A B3 7K (0.5
FEHEE 0.5 mL MASFEMEAEA I 5 mL AEHER A AR5 K&
% 12 000 r/min #.0> 10 min, B 200 pL 35 47 RNA fli
P FRR AT A 1 mL A #EE K 7840 3 3 10 7K, B 200
pL PRI RNA ;9% 5 20 ) 15 5% 4 B #3200 pL 55 55 W H F 4
# RNA, B E#RSFARA 200 pL F 1.5 mL 804 L A
600 pL MR R GRS E W CE 5 min; Il A 600 pL 22 op
WG IRA W Z WA, 12 000 r/min 5.0 1
min, I E R, BE WERAEE 2% 58 A 500 pL SR .
12 000 r/min B> 1 min, ERFER, EEEPE 1 %12 000 r/
min %5 HE B0 2 ming $ R R BCA 1T AT 59 1.5 mL B0 4
LA 50 pL PR E 5 min, 12 000 r/min 0> 1 min Y&
A AL AL R W . — 80 CUKARRAF#5 H «
1.3.2 WEZOE RT-PCR & ik d#sr RMIAR: 2 X
PCR 2 i 12.5 pL.5 U/pl Ex Taq f§ 0.5 1.5 U/pL ik
FE(M-MLV)0.5 41,20 pmol /L E #5144 0.5 pL,10
pmol /L #F4F 0.5 pL., 8 RNA 5 ,L,DEPC /K% & & 25 pL.
Y1 & .50 °C 30 min; 95 °C 5 min; 95 °C 10 5,55 °C 35 s,
45 MG A 55 CHEATIE % GAE SR,
1.3.3 WHEKH RT-PCR EWREERN 3% EVIL/
FY0805 ¥ 2 A% 15 35 Wk (i B2 0% & o 5 X 10° TCIDs, /mL) 10 £i%
LR BE(5~0. 005 TCIDs, /mL) . #2 B 3 RNA, ¥ R 4
ATt E i RT-PCR. AN B A EZ /il 10 ¥,
1.3.4 MEZOE RT-PCR LB % RN &R0 1 A4
W2 ANMRBEREA (5X10% 1 0.5 TCID;, /mL) , M AT &
e 3 WL LK 5 d. 2 B SCHk (5 1313 i PORS % B (CV it
P ATEFE B (CV D,
1.3.5 WEZE RT-PCR 2% 09 RE 5 BE AR I N A OBUEE %8 0
RT-PCR %43 080 EVT1 9% 3 #k 47 5% 45 9% 5 AL6. 32 7] i
B 50RO BE AN IR IR 7
1.3.6 WEZH RT-PCREWIRIRN N B EZH RT-
PCR A5 W 5E 19 109 1) HEMD g 3% 2% 0 #0048 7 #E &, 9
S AE R EE 71 A% R e I 3 7R e 5 R AT E A
1.4 Siilh2eab ¥ SR SPSSI7. 0 Git ¥k 4 it 47 it 43 #r -
BB DUA% TR o K0, LA P<T0. 05 A2 F A 5
=598
2 % R
2.1 EV H1 EV71 fpuEdh 22 ¥ EV71/FY0805 JK B bk
FEFRM LA 10 £ 3% 2000 B 32 O 7 P 1 A% B2 (RNAD 1y
A 4% bR SR R AT XUEE S B 5t RT-PCR B » 43 1] 745 5] 41
MEEAE SR EV R EVTL fe Sy M 4. WK 1, SR)5 &
SERR R AE bR 9 LR R A bR O e 25 T RE I log L, A Ak
Fr i RT-PCR 1 Cr fl . EV FI EV71 o Ml & /9 4 56 R 8

(¥R 0,998, LA 2,

EV71 §" 14 ll] 2 (a:5X 10* TCIDso /mL,b:5X10° TCIDso/mL,c:5
X102 TCIDso/mL, d: 50TCIDso/mL), EV ¥ 84 i £ (e: 5 X 101
TCIDs /mL, f: 5 X 108 TCIDs/mL, g: 5 X 10> TCIDs,/mL, h;
50TCIDso/mL)
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B EVRAEHLE
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2.2 WHZOE RT-PCRIEMAE MR E N 5 A 0.
5TCID;, /mL B} ,10 Yk EV #1 EV71 ¥ HE& 1 247 JE N 0. 05
TCIDs, /mL B, 10 ) HAH 2 K EV R EV7L 284 5 1
W R 0. 005 TCIDs, /mL B, EV k% H. EVI1 A 1 &
R, HIZ LGN EV M EVTL B R 8% 55 R 0.5
F10.05 TCID;, /mL.

2.3 WHEZE RT-PCR LMK HEE M E N 5X10°
TCIDs, /mL B EV71 #1 EV £ I B 3845 19 Cr (& it 1K % B
(CVHEPD AR 2. 1% F0 2. 4%, Mk B RE(CV BOH 3. 9%
G BRI BE O 0.5 TCIDs /mL I, EV71 F1 EV #3tt K % B2 4> 51
2. T 2. 6% . MABBREEAN BN 4. 0% F1 3.5% , L3 2,

2.4 WEKRNE PCR EMERE EV71/FY0805 fl EV71/
BrCr 5 8458 FI % EV I EV71 A6 0 45 5 ¥y FHM: 5 ] 5% 2397
FF AL6 ARG RE EV A FH M. EV7L 45 5 B 1 5 1 56 ko
B B O BIE, L3R 3,

75 A I
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£2  WEHNRT-PCREMBZERN(C )
EV71 il i EV
miH 5X10% TCIDsy /mL 0.5 TCIDso /mL 5> 102 TCIDsy/mL 0.5 TCIDso /mL
#H1 ®H2 ®EE3 EEl ®EH2 ®E3 EHE1 ®EH2 ®HE3 EEZ1 ®HE2 HEE3
1R 23.55 23.62 23.42 32.73 31.92 31.63 26.50 26. 83 26.12 36.50 35.55 35.23
2R 24,65 23.15 24. 31 32.80 31.85 32.74 28.55 27.10 28.01 38.12 36. 33 37.91
3R 22.32 22.60 21.75 31.58 30. 07 32,44 25.52 26. 60 25.05 35. 85 34.73 36. 88
B4R 22.80 23.52 22.56 31.29 30.77 32.87 26. 82 27.65 26. 36 35.46 34. 54 36.76
5 R 24.49 24. 37 23.89 33.25 34.62 34. 46 27.95 27.77 26.58 38.27 38.10 36. 74
S E 23.40 32. 33 26. 89 36. 46
St 0.483 0.872 0.656 0.948
CViw 0.021 0.027 0.024 0.026
Sk 0.915 1.292 1.053 1.282
CVy 0.039 0. 040 0.039 0.035
%3 WERF PCRIEMNSEREXR N WE IR 25 F AW = HOR 3558 1) RT-PCR £ AR B4
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FHE Rk 51. 4% (56/109) , BH #: F1 BA M 45 & 2 25 4 100% ,
G4 R 5E A —F(P=1.000), L3 4,
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S EVTL R EF B BEETT EV B4 B R O B %R A
TFEHIATH I, W XETF EV B EV7L B 5 AR A 32 7R 5
F R AR B TR L R WA R R 0 — A 0 A oAb g 1
9 FE AL

AT FT 45 BoR , WE ¢t PCR ik #5719 EV il EVT]
e th 2 M 56 R B R 0. 9985 KW EV A EVTL 1 RS R .
3Bk F] 0.5 TCIDs, /mL #1 0. 05 TCID:, /mL; & & ¥ 4. it
PR %5 B /N T 300, RS B B /N F R T 400 R S A
B BA EVIL AR EV I EVT1 XU 7 ih 28 . HoAt g 7
FRAS YA B St EVTL FRME 4R Rk fe Rk sk . I
PRAEAS K 0 45 51 8 7% WU 260 RT-PCR %58 & EV FRMEA
WK 77.1% . EVTL BAMEZN 51.4%, 5 EV71 i & ik
G R 45 R 58 4 — 3 (P=1.000), DL %55 3 0] & 5%
Jt RT-PCR LA LA EV A EV7L #4750 AT SR 9 K

AHIF G ST R SN 5€ 5 RT-PCR 8 46 W fiz 18 955 75 B
FE RO RS TSN B R S BE S RO T 2
95 28 I e 4 9 LA A AT 3 AT KRB S AT 5 TR 2
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