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Establishment and application of a RT-PCR detection method for
bovine viral diarrhea virus
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[ Abstract]  Objective To establish a dual RT-PCR detection method for bovine viral diarrhea virus (BVDV) in
bovine-derived samples. Methods The primers were designed and synthesized according to the published BVDV1 and
BVDV2 genes containing highly conservative sequences in the 5’ untranslated regions (5’ UTR) to establish the dual RT-
PCR method. The specificity, sensitivity, stability of this method were evaluated. Then 41 bovine-derived samples and 64
bovine plasma samples including bovine calf serum, deproteinized calf serum extract and one lienal polypeptide injection
were detected with this method. Results There was no cross reaction with bovine parainfluenza virus type 3 ( BPIV3),
classical swine fever virus ( CSFV) and Japanese encephalitis virus ( JEV) when samples were detected with the
established dual RT-PCR method. The lowest concentration of template DNA for detection of BVDV1 and BVDV2 was 8. 87
x 10%copies and 6.31 x 10%copies per microliter, respectively. Electrophoresis bands of about 151 bp and 303 bp were
still amplified and detected after the BVDV1 and BVDV2 ¢DNA was stored at —30°C for 12 months. The BVDV positive
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rate of 41 bovine-derived samples and 64 bovine plasma samples detected with this dual RT-PCR method was 14. 6% and

29.7% , respectively. Conclusions

The established dual RT-PCR method has the advantages of high efficiency,

specificity, sensitivity and stability, and can be used for the detection of BVDV in bovine-derived samples.
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Tab.1 Sequences and location of 2 pairs of primers used for amplification of highly conservative sequences in the
5’ UTR of BVDV1 and BVDV2 genes

5 gl 17/ bp K /nt
No. Sequences Location Length
BVDVI1-F 57 -ACAGGGTAGTCGTCAGTGGTT-3”’ 98
514 1 Primer 1 151
BVDVI-R 5’ -CCCTATCAGGCTGTATTCGTAA-3’ 248
. BVDV2-F 5’ -TGGTGAGTTCGTTGGATGGC-3’ 65
5|42 Primer 2 303
BVDV2-R 57 -CCCCGACGGGTTTTTGTTTG-3" 358
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Tab.2 Information of 41 bovine-derived samples

EE TR L AN R B (HE70) T it 2 5
Manufacturer No. Sample names Sample quantities ( batches) Sample No.
Vi vk H Vi
] tF_E!lza FHEARIOK o Nyl ~ Nyo
. Deproteinized calf serum extract
7N b
J LR 6 Nyl0 ~ Nyl5
Bovine calf serum
N vt
2 /AL 2 Nyl6 ~ Nyl7
Bovine calf serum K
AN LT
1 1
3 Bovine calf serum Nyl8
7N b=
4 .J 2 1L T ] Ny19
Bovine calf serum
5 MBI 3 Ny20 ~ Ny22
Lienal polypeptide injection :
AN L 25 2 BRI
6 . 1 Ny23
Deproteinized calf serum extract
AN b3
7 ,J FILE 4 Ny24 ~ Ny27
Bovine calf serum
7N NESY
8 AL 6 Ny28 ~ Ny33
Bovine calf serum
N vt
9 N I ! Ny34

Bovine calf serum

T2 2P O AT 2 A0 A K TR R T
10 1 Ny35

Recombinant bovine basic fibroblast growth factor eye drops

7N =3
11 ,J UL 1 Ny36
Bovine calf serum

N i
12 DL 2 Ny37 ~ Ny38

Bovine calf serum

N &
13 /AL 1 Ny39
Bovine calf serum ;

14 /ML 2 Ny40 ~ Ny41

Bovine calf serum

bp

400 —

300 —

200 —
1 :M: 100 bp DNA ladder marker;1:BVDV;2:BT 2 JH %o R 7M. 100 bp DNA ladder marker;1 ~7:1073 ~10 "F B,
3:BPIV3;4:CSFV;5:JEV, B2 g BVDV Uk BERS REIE 2 X551

E1 5l rERE PCR A6 st

Note. M: 100 bp DNA ladder marker; 1. BVDV; 2. BT cells Note. M: 100 bp DNA ladder marker; 1 —7; 1073 —10~°

for controly; 3. BPIV3; 4. CSFV; 5. JEV.

dilution.

Fig.1 Specificity validation of the primers Fig.2 Sensitivity of 2 pairs of primers determined

2.5 FEEMMES TR by BVDV plasmid in gradient concentration
LIRSS 78, BVDV BORLAR i 76 - 30°C UK Rl , 235164 489 1 29 151 bp H1303 bp 1T WL H 94
FIWCE 3 A 6 NH 12 ASHE 2 HE T (K 3) .,
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H::M:100 bp DNA ladder marker;1 ~3: —30°C vK#f i & 3
A B BRARES 34 ~ 6. —30°C KA E 6 A H B FUkibR
e ;T ~ 92 - 30°C URARICE 12 A H B BORbR &

3 2 415% PCR KuillFa e 1
Note. M 100 bp DNA ladder marker; 1 —3: Plasmid standard

sample stored at —30°C for 3 months; 4 —6: Plasmid standard

sample stored at —30%C for 6 months; 7 =9 Plasmid standard
sample stored at —30°C for 12 months.

Fig.3 Stability of the 2 pairs of primers
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Py 24 303 bp BT B 25, IEH BT 40 i 1
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ARG RILE 4,
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X 41 JER A PEEEASEST BVDVL Al BVDV2 9%
R, A 5 HRFVEFEA (i 5 Nyl6, Ny29
Ny32 Ny35 Ny41) 4" 54 H1 25 303 bp 7] W H 1Y 5
WA 1 R A A (5. Ny26) §7 3 11 29 151
bp BT UL H A 2547, Hofth 35 HEWR A TRREAR K B 4
WU H SR, FEARHIKES R ILES,
2.8 HilgERAIIIE

# 1 & BVDV Fil 2 A BVDV 5 GenBank
BVDV1 H1 BVDV2 5 R 4% 1 B2 )3 51 2E 47 X,
IR 99% s BVDV2 K% FHIEFEAS gl g4 .09
gl5 . gl7 . ¢34 ¢35, ¢43 ., g48 51, g54 ~ g61 | 63,
Nyl6 Ny29 Ny32 Ny35 Nydl §" 38 5=y 4l bl
5 GenBank H' BVDV2 #5 i ¥k A% 11 1R /7 41 #E 47 L
X}, H RN PE S AE 95% LA F ; BVDVI A% IR FH A REA
Ny26 # 34 r= 1y 2l )5, 5 GenBank ' BVDV1 45
HEMRAZ AT TR P 50 AT LT, LRl EM: A 989% , #a

13 14 15 16 17 18 19 20 21 22 23 M

36 37 38 39 40 41 42 44 45 M

46 47 48 49 50 51

bp

400 —
300 —

200 —

52 53 54 55 56 57

58 59 60 61 62 63 64 65 66 67 68 M

7£:M:100 bp DNA ladder marker;1,46 :BVDV ;2,47 . BT 4ififf ;3 ~23.gl ~g21;24 ~45.g22 ~ ¢43;48 ~68 244 ~ g64
B4 PCR K 64 34 JTECTFHEA (gl ~ g64) HLIKZ R
Note. M: 100 bp DNA ladder marker; 1, 46: BVDV; 2, 47 BT cells; 3 =23 gl — g21 bovine anal swab samples; 24 -45;

922 — ¢43 bovine anal swab samples; 48 —68; g44 — 264 bovine anal swab samples.

Fig.4 Results of electrophoresis of 64 hovine anal swab samples (gl — g64) detected by the PCR method
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bp M 24

bp

400 — s

300 —
200 —

22 23

12 13 14 15 16 17 18

19 20 21

25 26 27 28 29 30 31 32 33

#::M:100 bp DNA ladder marker;1,44: 2 %4 BVDV ;2,25 ,43 . BT 40/if;3 ~4 . APEA- My xF 185 ~23 . Nyl ~ Nyl19 4-J5EE7AR ;24 .1 & BVDV ;26

~33:Ny20 ~ Ny27;34 ~42:Ny28 ~ Ny36;45 ~49;Ny37 ~ Ny41 ,

5 PCR Kl 41 HIEVR A VREEAS ( Nyl ~ Ny41) 1 BIA1 2 5 BVDV J5 7% A9 L B 2 1
Note. M: 100 bp DNA ladder marker; 1, 44. BVDV2; 2, 25, 43. BT cells; 3 —4. Negative bovine serum control; 5 —23; Nyl — Nyl9 bovine-
derived samples; 24: BVDV1; 26 —33: Ny20 — Ny27 bovine-derived samples; 34 —42; Ny28 — Ny36 bovine-derived samples; 45 —49: Ny37 — Ny41

bovine-derived samples.

Fig.5 Results of electrophoresis of BVDV1 and BVDV2 in 41 bovine-derived samples ( Nyl — Ny41) detected by the PCR method

2 R AT REA BH A R0 29. 69% (19/64)
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