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A RT-PCR Assay for Quantitative Detection of Bovine Viral Diarrhea Virus
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Abstract: [Objective] A rapid detection and quantification method for bovine viral diarrhea virus (BVDV) was established.

[ Method] For the methodology development, specific primers and probes were designed based on the target regions of the

BVDV 5'UTR gene published by GenBank. The RNA of in vitro transcription viruses was used as the absolute quantitative
standard. Reaction conditions of the fluorescent quantitative RT-PCR were optimized. [Result] The newly developed assay
had a minimum detection limit of 5.0267copies/uL and an intragroup variation coefficient of less than 1% with high
repeatability and specificity. Other than BVDV, it amplified no viral nucleic acids of viruses such as swine fever and foot-and-
mouth diseases. [Conclusion] The established fluorescence quantitative RT-PCR method was highly sensitive, specific, and
repeatable in detecting and quantifying BVDV. It appeared appropriate for early diagnosis of bovine viral diarrhea.
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[ XY 40 E V5% 5 (bovine viral
diarrhea virus, BVDV ) SR @ R 5 F . BIKERE,
R — AR ORF (JFRCRlEAE ) ', E s =
A4 3'UTR (3'4EBIIEIX ) . ORF 4wf3 X . 5S'UTR
(5'JERIIEIX ). S'UTR P HITERE ALK R4 B A
T BE I PR ST AR T 2 3 R R A BT S W RE S
FESyF KX BVDV BEATI2 W0, I X Hedh 47 95 J
P2y BT H T BVDV & — i 4 Bk 55 Al 1
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Jet L, NI AE A KD SR i R s (PI)
Bl % LA I A R RS 2, JEEmTHA
BRBERGER B, RS ML IR . Pl
AR TE I PR L3 BB T 3 5 B IR o TR
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V5 5 FEPLIR ELISA R 7 i, AP (8 e
A P N RS SR s T e ! AR i fik
SR 98 28 fit RT-PCR #3ill BVDV A9 7 15 A G F £t
FORBURNE o IR E2 B BVDV E S bR fE R AR
EH SR AR R A Sy B R T IR, A B s
HETLE R T, —RELE 3 RAES
AR B WA, B B A S, Mt
AT A A I RAE AT, DARBFIE ALY L
RS R A R | AR FNFE B T A A AR
FH B S . 92 B PCR (real-time PCR ) 7 R &
—PhRBAE ST L PR L UG L I RS I A A
I 43 AT B 78 A HLRE e A G Al T 3 A T AN 1 4
A, HULLER IS W . 9 J5 e kR B B 2 B
ST TSR T Tz BHTY RS E B PCR Jr ik
12 Wi AR 7 M IR TS O BE DR AR AR IR AR . LA
fiff R 1) Ak 1) [ ] AR 52 4 GenBank 238 ) BVDV
S'UTR % [H 5 50 k47 He X, Xt TagMan 38 FH ¥R &1 .
BVDV 5| ¥ A7 e . 3T, DA AR A R
JEE L RS EGR . RE LA X DR B A A

Tk, g R AR O ST AR 2 W A T PR IR S
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Table 1 Primers and probes applied
GIE/E S SIMFFF] (5'—3" H ¥ 7 BRI bp
Primers Primer sequences (5'-3") Product size/bp
A-F TAATACGACTCACTATAGGG-CATGCCCATAGTAGGAC 325
B-R TTTTTTTTTTTTTTTTTTTTTTT CCATGTGCCATGTACAG
Q-F GAGGGTAGCAACAGTGGTGA 76
Q-R AGGCGTCGAACCACTGACG
BREF FAM-GTGGTGAGTTCGTTGGATGGCT-BHQ1

7k, BEH 9 PCR W MR R AL HE DL 44y .
2X One Step RT-PCR Buffer 111 S i # 10 pL, TaKaRa
Ex Taq HS JZ W 0.4 uL, PrimeScript RT Enzyme Mix
I W 0.4 ul, 37514 (10 pmol- L) FIF 51
¥ (10 pmol' L") 4 0.4 uL, ZEHH4F (5 pmol- L)
0.8 uL, RNA #5452 uL, f ddH,0 #h58 & 20 uL,
P84 E Sy . R 45 °C BFE] S min, 95 °C 10s, 40
AP HEFEER (95 °C 55, 60 °C205s),
1.7 #1800 B S A BUR M IR I8

5 1 S RNA AR Ve BE 23 00 47 10 A5 4% e
B, DL 5.0267X10° copies'pL ' H e b v B R B 3
5.0267X10 " copies-uL ', 2 J He HR HAH 06 5k %
HEAT RS, AN ) s ¢ B2 A% B2 A B AR i 47 PCR Y™
OB A SCARMEMR B B CoEAE N Fabr, LIFG R
FEE T VTS5 B A X EOVE D MR A8 A, 1 bR v
Mgk, 7S 4 I ml A5 2298 2 f# PCR 1) U
T2 LA S/ INIU 2
1.8 $HFMili

i B8 R ) F BE X H: FMDV., BVDV, IBRV,
CSFV. PRRV f) DNA/RNA B JE 17§44, %} H &
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AR M E, e REs R .
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i C 2415 96 & PCR ik, Xl IR I
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FEXTAS YRG0 AT AT PR AR BE AT A

2

2 ZRE5pH

2.1 BVDV iR IR IBER

2 JEAH SC UL 5 Xt FL R RNA BEAT I 0 #4F
FEPIZE 1.0% B BEIRE rL vk, 0 LRI E , BRAT
Ty 325 bp ZEA AR (K1),

M 1 2

2000 bp

1 000 bp

750 bp

500 bp

325bp
250 bp

100 bp

E: My DNA marker; 14 PCR =45 2 ABITEXT I
Note: M: DNA marker; 1: PCR product; 2: negative control.
1 ARSIy I8~
Fig. 1 Amplification products of RNA standard primers
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Fig. 2 Specificity of RT-PCR assay
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Fig. 3 Sensitivity of RT-PCR assay
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Table 2 Nucleic acid concentration

ik A4S
Amplification curve Nucleic acid concentration (copies -pLil)

1 5.026 7% 10°
2 5.0267%10
3 5.026 7X10°
4 5026 7X10°
5 5.026 7x 10
6 5.026 7X10°
7 5.026 7X 10"
8 5.026 7% 10"
9 50267
10 0.502 67

40 r y=3.468 9x+7.303 9
R*=0.993 8
30 f
o}
20 f / .
10 . . . .
2 4 6 8

# U 4H Log concentration

4 WHEE PCRAIRERLZ
Fig. 4 Standard curve for RT-PCR assay
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] F ARG (AR S R B (CV) S 0.90%10.67%, S RVEREAAT, Bk — Oy SR AT, AR SEBR
XRPATTIEN TG R, 2580 ER 3 FA 5, rhORT DA 2320 8 0 A T A W DA K i A PT 4
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Table 3 Coefficients of variation between inter- and intra-groups of RT-PCR assay

4H 9 2. 52 M Reproducibility intra-batch 2H 7] 25 52 ¥ Reproducibility inter-batch
FiREE
Dilution rate CrFIME HNE R R CeF¥ME A7 7 R A
Ct average values Coefficient of variation/% Ct average values Coefficient of variation/%
WEL 21.82£0.12 0.55 21.79£0.08 0.37
W2 25.31£0.19 0.75 24.93+0.49 1.97
W3 28.63+0.27 0.94 28.45+0.16 0.56
WE4 31.21+0.27 0.87 31.2740.07 0.22
WRIES 35.651+0.27 0.76 35.14£0.48 1.37
o 2 ¢
2 20 =
3 s e
g 2 16
P E o} /
HE 2t y
HE w0t
RE ol
K54 S A
— e - i
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Fig. 5 Reproducibility of RT-PCR assay
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Fig. 6 Application of RT-PCR assay
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