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ARG | BRI S 1R R 7. 35% o K] Mega7.0 2% APPV R GEHEALR , Xt APPV #4738 AL 34 2347, 25 B B s
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Establishment and preliminary application of RT-PCR detection method
for atypical porcine pestivirus

GUO Jia-qi', YANG Xiao-yu', FENG Yu', YANG Fan', XU Zhi-wen'*, ZHU Ling'’
(1. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China; 2.Sichuan Provincial Key Laboratory of Animal Diseases and
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Human Health, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In order to establish a rapid and accurate method for detecting atypical porcine pestivirus ( APPV), a
pair of specific primers was designed and synthesized based on the APPV NS2 gene sequence published by GenBank, and
the size of the target gene fragment was 500 bp after amplification. The detection results by the established RT-PCR method
were negative for porcine reproductive and respiratory syndrome virus (PRRSV) , pseudorabies virus (PRV) and swine fe-
ver virus (CSFV) , and the minimum detectable amount of APPV was 4.95x10* copies per microlitre, and the results of in-
ter group and intra group test in the repeated test were all in conformity with the expected results. The method was applied
to detect 68 suspected cases of piglets, and the positive rate was 7.35%. Mega7.0 was used to draw the phylogenetic tree of
APPV and analyze the genetic evolution of APPV. The results showed that the APPV detected in this test was closely relat-

ed to the Chinese reported APPV. The RT-PCR detection
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method of APPV can be used for the clinical diagnosis and
epidemiological detection of APPV.

Key words: atypical porcine pestivirus ( APPV) ;
RT-PCR; detection
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FERE AR SR IS N S S B T LSU B2 22 4,
TR ST AT RS B Y LA
FURAANR  JH WA BT, — iRz
RO R AL K CT 732 A BIH B B A AU
AR S 1) R AR I 2 L4005, B BT, A
FISCAI I3 AL~ A-V 5 FERS, Horh BT A-DRLS A-
IRV EA GG, A-TRL— 2 R B ( Clas-
sical swine fever virus, CSFV) 313, LI/Mi & & A4
AFAEST . A-ITRY (5 PR A7 A — i 4, E 3 2015
4 Hause 453817 722 56 R AL 1 & B 1 4 A S 780 9
J% 7 ( Atypical porcine pestivirus virus, APPV )
2016 4F, Arruda'® B 5F APPV S A-IIMRE A, B S,
GIER N BV IE T NP SNy & i i
APPV AT, 2017 4F ARG A R 1 ol 4
R E IR EERE APPV [R5 33 v ] £ e 2 AL
JEFET X APPV HIBFSE.,

APPV J& T 8 1 RHEDW 7 8 |, 1200 7 8 16 42
AR EEMENETE R 1 B ( Bovine viral diarrhea virus
1,BVDV-1) #1 2 #Y ( Bovine viral diarrhea virus-2,
BVDV-2) &I B (CSFV) Fi1 5 9 7 ( Border
disease virus, BDV) [ 2 J& A& 11 H A IR 6 B ( Ho-
Bi-like pestivirus) ', APPV J2 R KA K ) 11 kb
) RNA J5 85" 0% 3% 5° UTR ORF 1 Fiif 3
UTR, ORF X % %5 (9 25 1 5 Al 50 O 4 4544 8 11
(C.Ems E1,E2) il 8 FAEL5F9 3 H (Npro | P7,
NS2 NS3 NS4A NS4B NS5A NS5B)'*',

RT-PCR AN 5 VA XA i 21 E BEORAK, AN 0 B
TREE SR AN, FA R b ARG Bk
PR ST APPY () RT-PCR il J5 153 T
DAL A I SR P i ) ARG D AIF S A R S
FATHE GenBank &R 1) APPV JE[K 41 ¥ 51, 2L 4%
APPV NS2 S 37 RT-PCR Pes i Jr ik i 1%
TrERER H AR 0 B LR e S E A T A, OF
XFHCBAERE G PCR P A7 B PRI e s A% 1k o3
Br, S BRI RIS W i — b m] S ARSI 5 vk
1 ARSI
1.1 mEMFEH

W B 5 25 A AiE SR 3% ( Porcine reproductive
and respiratory syndrome virus, PRRSV) \PhAE R IG5
( Pseudorabies virus, PRV ) FI¥& I 9% 7 ( CSFV ) #)
VUMY R S ) A B AR AR A R (RITTR

WRELGE /NG | A 9 4k B 5 4 ) SR U1 4 % T
IRk K E G2 A X A LR
1.2 FZiKHA

5% Prime script buffer Prime Script RT enzyme
Mix [ | Oligo dT primer, Random 6 mers, RNase free
dH,0 ,DL2000 DNA marker Trizol ,Tag Hs ,10XReac-
tion buffer( Mg**free ) ¥ [ A9 T ( KiE) A
MR, BRG] & (Plasmid Kit 1) 14 H Ome-
ga A,

1.3 APPV 3|#i&it 5 &

A GenBank &% &1y APPV JE[H 4[5 41 | &£
APPV NS2 F:[A | )% ] NCBI #3514, i 2k T4E )
TR Bt ) IR AR A A& . BT 5
5'-GAACTAAGACCAACACGGAT-3", R iiF 5| ¥ |3 )
H 5'-GAGGGTAGGAAGGGAAAG-3' , LT 4 44
B K/ 500 bp kR 20 wmol/LEH
1.4 753 RNA IR REER

4 AL A A OB PR IR R i T 43 BT R, A
TR RS A, B AGE =2 4 BER K AR A7 T EP
e, RH Trizol 3 HUR KL RNA B J5 FH
BESRF) BB SR RNA S HE S cDNA . 2 5%
SEARZ (10,0 l) :RNase free dH,0 3.5 pl,5%Prime
script buffer 2. 0 pl, Random 6 mers 0.5 pl, Oligo dT
primer 0. 5 pl, Primer Script RT enzyme Mix 1 0.5 pl,
RNA #47 3. 0 pl, 7=#1F-20 C VKA PRAT 5 H
1.5 APPV iy RT-PCR 75358 3r

PCR WA 2 (25.0 wl) J9:cDNA 2.0 pl, 10x
Reaction buffer 2. 5 wl,dNTP Mix 1.0 pl,Tag Hs 0.5
pl, b U FHES 45 0.5 wl, fin ddH,0 %25.0 pl,
W AF4:95.0 C 4 min;95.0 °C 30 s,58.4 C 30
$,72.0 °C 30 s,30 MEF;72.0 C 7 min,

1.5.1 Mg™ Taq Hs ANTP Mix A &8 # 4 PCR
SR ZR SRR 25. 0 wl FRFFARAS 05183 Mg™ |
Tag Hs (dNTP Mix 1) &, XF | Wik R 171k
Mg FHERAKK ] 0.5 wl 1.0 wl 1.5 wl 2.0 ul 2.5
pl F13.0 pl, Tag Hs MK 0.1 1 0.2 ul 0.3
0.4 pl.0.5 wl A1 0.6 wl,dNTP Mix JHEKIRK N
LO 1.5l 2.0 wl.2.5 ul 3.0 wl #13.5 pl, 7F
AR OL R P H B A TG AR e
R

1.5.2 314 A E AR KEEMKAL TE Mg Tag
Hs ANTP Mix AR ACAY IR 20 02 519 H
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H(LO Wl 1.5 2.0 wl F1 2.5 wl) B kiR B
(52.0 °C ,52.7 °C ,54.0 °C .55.9 °C .58.4 °C .60.3
C.61.4 CHM62.0 °C),#EAT PCR "1, i itk fe o
519 FH AR R
1.5.3 RT-PCR # 4 F Mk 75 Rk 5
T, % #ES7 f9 RT-PCR J7 %) APPV . PRRSV |
PRV \CSFV #4748 S PRI, 35 B0 B2, 3 iF 1%
Ji R S
1.5.4 RT-PCR 894X Bk 42 BORF] &
PEEL APPV TR, F A 2 2 11 3 (S 2 T ) g2 1 P
PRI THA AR Y #8 DUE, AF Bkt Ak
P ARG AT A% LR B 64T RT-PCR, LA HIEAS
T B BB
1.5.5 RT-PCR # & £ X% 2 APPV FHPERR
BERNA, LU S50 7= ) S A, o FH 2 57 19 RT-
PCR J5i43 il b A5 4L 1) 41 Py 42 PR e, DA SR IE
AJ5 R E
1.6 IR ESENEEEERERE

1 68 13 it Bt 38 3 BT A I A VR T I A
A, PRI S AE PHER K ISR BB, 20 CORA7AH
Trizol IFAEHCFRRHE RNA , B F i siatin) ok
[ RNA S 5l cDNA , SR )5 FH ST [ RT-PCR 77k
AT APPV Rl KRB T T
1.7 E=R#HNLSH

i Mega7.0 B A4%F 4R 45 14 FH 7 51) | GenBank
IS APPV JE R 31 R [R) 2 B3 2 MR B I 1Y)
BVDV-1.BVDV-2 BDV ,CSFV 435 bk 5 K 7 51) 2z [
2R RGEHALI 38T APPV BOSHE S5 b LA,
B5E% APPV WA E R,

2 4k

2.1 ¥IEEAIMEERE NS2 EFEH RT-PCR ¥ 1
H BEARLE A S AL 38 FR BB RNA, T
I #1T RT-PCR I, HLUKSS SR o A58 i
TP 1 4549 500 bp B & (IE 1), 5T
g R —3,
2.2 ¥3iEsa A4 E % S (APPV) RT-PCR # 7l #Y
Ak /2 B & 14
FE A S5 AN AZ 1 B0 R X Mg™ | Tag Hs,
dNTP Mix H] & o — 8 s # 7k, 4558 Bos, Y
Mg™ . Tag Hs . ANTP Mix JHE54 2.5 pl,0. 6 pl,
1O wl B, 975 () S5t B A E M (161 2 181 3 (KT 4)

1000 bp

700 bp
500 bp
400 bp
300 bp
200 bp

100 bp

M:DNA 20 FRREFRIE; 1~7 . K65 1~7;8 BATEX IR,

B 1 iR ERS NS2 EE M RT-PCR #i8

Fig.1 RT-PCR amplification of NS2 gene of atypical porcine
pestivirus ( APPV)

2000 bp

1 000 bp
750 bp

500 bp

200 bp
100 bp

M:DNA 2 F AR E; 1~ 6. Mg® AR R 3.0 ul 2.5 pl,
2.0 wl 1.5 pl 1.0 pl,0.5 pl,

B2 IEdREERS RT-PCR &K Mg™ 2K

Fig.2 Optimization of Mg>* dosage of RT-PCR detection for a-

typical porcine pestivirus

2000 bp

1 000 bp
750 bp
500 bp
200 bp

100 bp

M:DNA 2 T JF AR ; 1~6: Tag Hs FHEARIK N 0.6 wl.0.5 ul,
0.4 nl.0.3 wl.0.2 pl 0.1 pl,

B3 #IEHEMERE RT-PCR KK Tag Hs BEM% WL
Fig.3 Optimization of Tag Hs dosage of RT-PCR detection for

atypical porcine pestivirus

&% 25 wl PCR A & 1 HA 4 R AN AR %)
S HE S YR R E I T, a5 R R e fE
SRR 2.5 wWl(E5), BfEE kIR 58.4 C
(Kl6),
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2000 bp

1 000 bp
750 bp

500 bp
200 bp

100 bp

M:DNA 2> T JRARifE; 1 ~6: ANTP Mix FHEMKIK K 3.5 wl 3.0
wl 2.5 wl 2.0 wl 1.5 pl 1.0 pl,

E 4 3EIEHABIHERSE RT-PCR #illl) NTP Mix BEMHELL
Fig.4 Optimization of ANTP Mix dosage of RT-PCR detection

for atypical porcine pestivirus

1 2 3 4 M

2000 bp

1 000 bp
750 bp

500 bp

200 bp
100 bp

M:DNA 73T B AR i 1~ 4. 519 AR 2.5 pl,2.0 .
1.5 pl 1.0 pl,

B 5 3BIEHARMERS RT-PCR MMM HER L

Fig.5 Optimization of primer concentration of RT-PCR detec-

tion for atypical porcine pestivirus

2000 bp

1 000 bp
750 bp

500 bp

200 bp
100 bp

M:DNA J3F Biihrm; 1~ 8 IR KIRBEHR N 62.0 C 611 C
58.4 °C \57.2 °C \55.4 C \53.9 € \52.6 C 51.7 C,

Bl6 iEMRMEERS RT-PCR RAR AEEMRL

Fig.6 Optimization of annealing temperature of RT-PCR de-

tection for atypical porcine pestivirus

2.3 FHEIFHBIMERF S (APPV) RT-PCR #& il &Y
R
Xt ST B APPV RT-PCR R0 Jy 32 4 45 S v

iy, &5 R RS 1) APPV RT-PCR il 75 v
XA BAE 5 IR ZE A AR EE (PRRSVY) PAAE R 5
(PRV) FUREJEAG B (CSFV ) A A I 25 5 349 5 B 1
(B 7). VEBAASHIFIE 57 1Y 7 v 4 S ik, 5 LA
9 S TG A8 UL

1 2 3 4 5 M

2000 bp

1000 bp
750 bp

500 bp

200 bp
100 bp

M:DNA 43T B bnif ; 1. BAYEXT B 2. 6 805 35 (CSFV) 53 B4
FERIGEE (PRV) ;40 S50 5 W 5 5 1B 3 (PRRSV ) 5 5. 5%
R AP RE (APPY)

B 7 IFHAEMERRS RT-PCR MR

Fig.7 Specificity of RT-PCR detection for atypical porcine pes-

tivirus

2.4 AR MIERS (APPV) RT-PCR &Y
Bk

R FH ST RT-PCR R 7 vk %435 Fo A B 5 1)
APPV FHM: BRI HEA T4 3G, 19 BN bl B ok W52,
NanoDrop Jll5E 6 5 APPV £k H 54 1l 4.95%
10* 95 DL (1 8) , R W%y 1 BUs Mk 3k

1 2 3 4 5 6 7 8 9 M

2000 bp

1000 bp
750 bp

500 bp

200 bp
100 bp

M. DNA 50 F AR ; 1 BAPEXT 8 52 ~ O . MR A B 0 A Uk
Jg 1x10% [ 1x107 [ 1x10°  1x10° . 1x10* 1x10° [ 1x102 1x10",
E 8 3IEMBMERS RT-PCR &AM

Fig.8 Sensitivity of RT-PCR detection for atypical porcine pes-

tivirus

2.5 ¥IFLB M IERE S (APPV ) RT-PCR &l &Y
BEEH

XA it v R A LR P R B A% R o ) i AT A
i) ZH N 2 PR, 45 R — 3 (K 9) , RUIA
557 W SRR
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2000 bp

1 000 bp
750 bp

500 bp
200 bp
100 bp

2000 bp

1 000 bp
750 bp

500 bp
200 bp

100 bp

M:DNA %%)ﬂii’ﬁﬂﬁ,] ~3;2E|7\]E’E;4~6:éﬂﬂﬂi’§o
B9 HIEMBEERS RT-PCRENNESE
Fig.9 Repeatability of RT-PCR detection for atypical porcine pestivirus

2.6 #3ITHy APPV RT-PCR il 77 3% Xt Il R # &
B4 i Bz FA
FIFHAAR I 2 57 (9 RT-PCR #0152 %F 68 1y
BEREAE S AEA TR, S s BHERE & S Oy, B
Kt %80 7.35% , ¥ 5 0 BHEAE G B9 PCR 7= Hy i
AT, Iy 245 SR S H 19 55t ¥ APPV NS2 3k
R e B, P25 5 RT-PCR 458
JE 30, 25 RE T A0 HE ST A R T v A R
SRS HERPE
2.7 ¥EIEELRIMERRE (APPV) BEFHL ST
BERG S A PR P PEAE iy RT-PCR =ik B4 T

27‘
JF714967.1 BVDV-2

AP TR (1) B R A, H Mega7.0 344
X APPV FHPEAE & (1) 5L B 7 51 il GenBank E &
) APPV St & J¥ 51, LUl 5 APPV [6] # [5] J& 19
BVDV-1 BVDV-2 BDV CSFV 453t [ 5 97 k17 5 1%
LA, 55 (B 10) 2B ARBEGE AR H 5 R
HRIVEIR 35 (SC k) NS2 B: N 41 5 Fr & APPV
RS H T T W —53 32, 5 HAL APPV #4
PR H A R AR 929% LA b, SC Rk b IR 3E 1Y
APPV H2R% K RBGE, 5 FHAMRIE 1) APPV 1 5%
GRRBIE, HY5 CSFV . BDV J& BVDV ¥ AR7E[H]
—4r XM,

91 AY382481.1 CSFV
75[ TAv259122.1 CSFV
94 L HQ380231.1 CSFV
4 KP233071.1 CSEV
| NC 003679.1 BDV

1001 AF037405.1 BDV

KF501393.1 BVDV-1

?{ KJ608499.1 BVDV-1
9 |

01AJ133738.1 BVDB NADL
LT631734.1 APPV SPAIN
|;s MF167291.1 APPV Germany
100

0.1

LT594521.1 APPV Germany

KX929062.1 APPV Netherland

A SC APPV

KY475592.1 APPV China
MF069132.1 APPV China

8 KY475593.1 APPV China

KY624591.1 APPV China

121 KX778724.1 APPV Austria

E 10 I BHERS (APPV)NS2 ER S F 5 R L it
Fig.10 Phylogenetic tree of atypical porcine pestivirus (APPV) NS2 gene partial sequence
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$EAE MR P e e B (APPV) 2 B B JLAE A
Rt o —F oo 28 . A TR IR IIESE APPY &
— AT LAG [ A-TTRLAF 3 S K AL R B A I I
Pz T AT DU S 4 B M BLA T R IR
B SR A ) AR MR IR A e SR Lk, R
G TFFABRAAR R P EHA S ST, ARy
PSRBT E BB ARy,
FE RN FUBL e K, 16 32 5 i 35 7 h R IR 24919% ~
2% AT, T IR RBLRT 100% 18 KK, AP-
PV A TR A 23R R AR FRATT Ry B e PR
IS ST — AT AR R i

A IR GenBank H1EL &K M) APPV NS2 %
FP A, BT 1 R s 9 Bl g sr 7 —
Fl APPV [1) RT-PCR PR KM 77k, 45 5P i 06 45
SRR ARG ST 1) T 76 T DA S5 DU i v
Kl Y APPV 15 PRRSV PRV F1 CSFV 595 5 G
XN, HA B R e, USRI g R &
A, #5709 RT-PCR AL J5 75 1 S5 ARG H R 1l
4.95x10* ¥ D1, NI UEIZ T IR I RGE M , AR AF 5T it
TR HNEGERE, R RNZITEEA R
R ME, XR A PO 2% T IR0k S5 b X Y 68
Oy BEAL) SRR S A T ARSI, AT 5 A 4% SR Sk FH
P&, BHPERT R R 7.35% TRl FRATHLHE BH A 7= 4
I 25 5 F) ] Mega7.0 22 APPV Y & 4t #F 1k
R R BARBFSERG I APPV SC Bk 5 Hifl APPV
KA 9 N [ PELE 929% L) |, SC #k 5 b [ 4k
B APPV B354 K& R 5T, IF H B N K4 APPV
YRR B AN BEARAL T R R 43 3, 2 0 P AY
APPV WAE 2= Rtk Bom M5 5 B A1 53 B0k T AE
AR, LA 25 R 8 R B A0 oY ST
() APPV RT-PCR Kl 77 7 o] i FH F I R APPV [
W KA T SE A, N4 R T APPV IR
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