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BIERBEEEFRSESRRITEEESHSNE PCR
AEMELISNA

wRF, & F, AR, K@x, Aax?, & AV
(LI RS S e = Bt , DUJIT BB 6111305 2. DU ARl Ok 5 2 49 8 5 5 N SIS ekt B DU 1 A S B 5, DU 1 el
611130)

W' O YGRS AR SRR TR (APPV) SRR RATIEIR TSN (PEDV ) MRYE GenBank & Al
) PEDV S2 3L 1 APPV NS3 JLH 1731, 43 BIEEE PEDV S2 JEPI T APPV NS3 PR FIARSEIFS , BT AT 1 %)
RSV |, IR RT3 B9 190 bp A 500 bp RS A BE, #EST BYRLEE RT-PCR J7 Wb i B0
SR LSRG RE (PRRSV) JERNEE (CSFV) JEEIRIGEE (RV) BRI N B, X7 PEDV Hl APPV (4 S Al th
FAMHIN 1wl 2.65x10°F 1wl 3.56x10% , XF P J113% 7 JE (LA MR AR WIS VLIRS EF TR, PEDV  AP-
PV PHERHS 38531 41, 18% 1 11. 76% , 253 ) 54% 5 M4 T APPV FlI PEDV fE— RT-PCR VAR SS Sk T
LT, A5 B R R 100% ., 5 5— RT-PCR Rl 7k B AH RN S A 2 1, vl 11 RS

KW AR BATHEE SRR ; W RT-PCR

FESHES: S852.65'1 XEkFRIZAS . A XEHS: 1000-4440(2018)05-1081-06

Establishment and application of double PCR method between atypical
porcine pestivirus and porcine epidemic diarrhea virus

YANG Xiao-yu', XU Lei', YIN Xin-huan', ZHANG Ji-zong', XU Zhi-wen"?, ZHU Ling'"
(1.College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China; 2.Key Laboratory of Animal Disease and Human Health of
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Sichuan Province, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In order to detect the atypical porcine pestivirus (APPV) and porcine epidemic diarrhea virus ( PEDV)
rapidly and accurately, according to the conservative sequences of PEDV S2 gene and APPV NS3 gene deposited in Gen-
Bank, a pair of specific primer was designed and synthesized. By optimizing the system, specific fragments of 190 bp and
500 bp were amplified, respectively. The detection results of porcine reproductive and respiratory syndrome virus
(PRRSV), classical swine fever virus (CSFV) and porcine rotavirus (RV) using this double RT-PCR method were nega-
tive. The minimum detectable amount of PEDV and APPV were 1 wl 2.65x10° and 1 ul 3.56x10*, respectively. The detec-

tion rates for diarrhea and muscular tremor collected from Suining and Meishan in Sichuan province were 41. 18% and

11.76% , respectively. The coincidence rates of the results
detected by double RT-PCR method and the specific RT-
PCR method for APPV and PEDV were all 100%. The

7% B #:2018-01-12

EETE - /04 BHE SR H (2017N20038) 5 WA -+ =
BRI H (2016NYZ0052) s H %+ 1 BHE
P3R5 H (2015BAD12B04-2.3)

EEB A AT (1993-) 5 R ME A F-LFIFCE  EE M ty and repeatability as the single RT-PCR assay and can be
PO YT 5 52 T W TR 9E. (Eomail) 1491618520@  used for clinical detection.
qq.com Key words: atypical porcine pestivirus; porcine

BIREE K ¥, (Tel) 08352885846 ( E-mail) abtexzl72@ 126.com epidemic diarrhea virus; double RT-PCR

double RT-PCR method has the same sensitivity, specifici-
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SRS PEIEL (APP ) S22 0% A L B PR IR 7 (A-
typical porcine pestivirus virus, APPV) 5 | L 1 A7 5 e
RAUFRB(FFR £HEHR” ) , APP 7l IR L AT LS 2
A2 S N EE \FRE ™ E ] S8 e B iR
B, WoPL PRI, KBS AL TR A 0 0 R AE 5% it
SRR ( Congenital tremor) ] LL43-A A B PIFPE
AUV RUEAT BH  A SU A, A RA B A R
HHERHS R, MR 2 R B AR A
TR I~V 5 FOERY, Hoh A= B e R AR R B H
ATER FSE S P A RAL TR , HURHIE 2 BE T
B DN s ATV B R AR A
FEIE S DB R s A-V BURGHE R E R EE S|
B HFBUMGERE AL B AL AL 2%
Yl , A-1 B DRV 2E (CSFV) SR fE A-
I 2L s PRI R T 1, Hause 457 0IE T APPV
ST R AR MR B 2R s o RIS
SR UEW] T APPV 7RG EREREM T IZAAAE bl
Joi AR i 22 BHASE A E KSR R I REAAE
APPV AT, B HATHIE TS 75 (Porcine epidemic
diarrhea virus, PEDV) J& 5| #2 54 Jit 174 M V5 ( Porcine
epidemic diarrhea, PED) [ 32225 )51, PED /2 I IR
SIRKFERRYS S 8 Kt K FE RO B E
AR IV i B 2 o P Jo S A s ol T LA e MR
AIECRE A o A, O FLAFJ BB T2 R AT 3K 509% ~ 90%,
SFRR R ERINAR SR . 1977 48 A8 ORI 374837
38— T 5 IR T AR G BB B el R B A OB, B
FErPE gk B HAS A E AR AR GE T
WIRTE, 2009 4FE LK, #E | H AAHLEA PED K/E,
2010 FEAZRLOK, it KBS & PED

APPV I PEDV #fJ& RNA J5 5, 7] 80 4k
FR R . BERGUAR DR TS8R PEDV 1) E 22
FBLZ—. APPV HYRRYL S B RA WLFL IR M, = E
WA X B ZL A, T BB IR AR L0 2R A7
R I R, A T E—2BAF5E APPV I PEDV P
B Z A SR GRS B4 s , A T T[] A
Kl APPV F1 PEDV FME RT-PCR J5ik , W12
MBI — PR | SRS RS ARG 7 12, S B
PG R

IR i

1.1 mEMRR
¥ EhE 5 W 255 1E9% 3% ( Porcine reproductive

and respiratory syndrome virus, PRRSV ) | IR R B
(Classical swine fever virus, CSFV) J&3F #9505
BE U AT VR R S W T 8 B RO 3 (Rotavirus,
RV) . KWFF# ( Escherichia coli) ¥4 i1 DU )14l k2%
) A BOR O R AT R (B3 B 2R R
45 0 MR A >R A PN JE % T CH R
P A TR TR TR
1.2 FEZiEH

DI1.2000 DNA Marker ,RNAiso plus,Tag Hs 10x
Reaction Buffer ( Mg™ free ) . ANTP Mix . ddH, O,
pMD19-T ZARg 1 F A T (K& ) AIRA W,
DNA BEE ISR & (DNA Gel Extraction Kit) FlJ
FLHEPGAF] & (Plasmid Kit I )4 H Omega 23 .
1.3 5lMigit5 &M

Y& GenBank "1 & Ay PEDV S2 FE[H (5 %
5. JQ638513.1 ) Fll APPV NS3 KA (% 5.
MFO069133.1) AH G 7 81, 26 OH AR < Fe 91, 9f il 3
NCBI FEATHRE AL X, 3Bt 17— X4 o1 )
(R 1), mAETAEYTRER) ARAA G,

£1 XE RT-PCR KI5 ¥R
Table 1 Primer sequences for the double RT-PCR

SAT SRS 3 reshouis
PEDV F:GAACTAAGACCAACACGGAT 190
R:GAGGGTAGGAAGGGAAAG
APPV F:TGATCGTCTCATCACCGGCA 500

R:GCCATCACCACCACAAAAAC

1.4 FEmRALERZERATIREX

W 35AF ) PEDV Fl APPV #5853 51 4 5, 4 G
SRR TERTIE A5 th 22 sUHBORE | YRS A 1Y
WA, BIF IS 1R 2R AR S i A= B R K 8 BT S
=20 CIRAE VRl 3 Wn s, R Trizol IL42BUK
FHAYEL RNA, Bl )5 FH B e sieiaton) ok 42 UAY RNA
SR AL cDNA, B A Z (10 pl) b 8 RNA 3.0
pl,5xPrimescript buffer 2. 0 wl, Primer script RT en-
zyme Mix 1 0.5 pl,Oligo dT Primer 0. 5 pl, Random 6
mers 0.5 wl, RNase free dH,0 3.5 pl, #5605
PF&:37 C 15 min, 85 °C 30 s, K # =4 & T
=20 CHRAFFH,

DU A3 30 1) cDNA i, F Fris ik 19 51
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PR AT 3, PR R A (25 pl) ;& RNA
2.0 pl, 10xReaction buffer 2. 5 wl,dNTP Mix 1.0 pl,
Tag Hs 0.5 pl,dd H,0 18.0 wl, I FiE5[#4 0.5
wlo W24 9:95 C 4 min;95 °C 30 s,58 °C 30
s,72 °C 30 5,30 PMEH;72 °C 7 min, ¥ HE=Y L
19 357 i W6 JG FEL VK AGE DU
1.5 HWREBEMNRERUNF

7 1G I R Y B — 2537 T DNA B i 81105
&l BBy A B 3% pMD19-T #44 | #4k%] DH5«
EAZ AR B BH R R R B AR T AR TR (I
) A7 FRZA BT , 54 BH P B 9 R 35 3% 5 H kL
PRBGR ) &4 B PEDV  APPV ki, 1 R 5 2L 56
(14 BE AR AR
1.6 XUZE RT-PCR &1
1.6.1 Mg® . Tag Hs ANTP Mix A S 854t  FE8A
— PCR Byl -, 23 0 el 722 B — 75 52 %F PEDV Al
APPV IRA BRI TR, 1R ZR N 25 wul, 53 511
# Mg®  Taq Hs . ANTP Mix [, PeH Mg™ 19 F &
MR A 0.5 ul 1.0 wl 1.5 pul.2.0 ul 2.5 wl F13.0
pl, BEHL Tag Hs B HEAKIK S 0.1 pl,0.2 pl,0.3
pl 0.4 wl 0.5 wl F10.6 wl, EH INTP Mix #Y &
MK 1.0 ul 1.5 wl 2.0 w1 2.5 wl 3.0 ul A1 3.5
pl, HEATAUE RT-PCR 473, S by 72 )7 [\ )5 i 1. 4
H— PCR Y1, AERUFSR AR (50T, S HH
(18 5T S8R B i 1) R P
1.6.2 3l AR KGR e tkAe  TEMLIE Mg® | Tag
Hs ANTP Mix & IR T, 50— ol 28 5 4 FH &
BRI HEER 1.0 wl 1.5 wl 2.0 wl
2.5 wl, 1B KRR 50.8 °C 51.8 °C ,53.1 C
58.6 °C .59.9 °C .61.0 CHI61.6 °C, JHkHikHx
TE 5 AR AR
1.6.3 #FrXi  7F LARIR IR I, T
AR E RT-PCR J7 ¥ %} PRRSV ,CSFV RV PEDV |
APPV BEFTRESEERTIN , 35 57 B X JE 37 3 7= 4 22
19 By W ERE I FRL VK R
1.6.4 FHMRXI Xt APPV I PEDV FHM:fE Rk
43 | DARCRE U cDNA SRR | T E - i W E
RT-PCR J5 43 BIEAT b ] L & 2 M50, O 5
UEFTEE ST kAR v
1.6.5  #UR MK R TR 4R O R & 4R
PEDV | APPV A, F A% R 2 11 A3 22 i 4 2 %) FH
PEBURLIY B R BT T AR AR i DL, 7 Fak

AR R AL S | B A5 AR A% LU A BE a2E 47 XL & RT-
PCR,

1.6.6  fF&-kabml  FAMEST 27 W E RT-PCR
Dyt )1 27 | JE Ll A5 b R AR e R} E AT XL
RT-PCR FIH— PCR (RGN , X450 G H AT
ARG LT

2 4

2.1 Mg* Taq Hs.dNTP Mix BEmHK

P I 2 1% B Ba WEEE IS vk, 45 R R, Y
Mg** \Tag Hs . dNTP Mix fK¥KH 2.5 pul 0.6 ul 1.0 pl
BF, 438 R 2 SRR ERORTE T (BT 1K 2 1 3)

100 bp
200 bp
500 bp
750 bp
1 000 bp
2000 bp

M:DNA 43 FBifEbriE; 1:0.5 wl;2:1.0 wl;3:1.5 wl;4:2.0 pl;
5:2.5 pl;6:3.0 pl,

B 1 MEZE RT-PCR Mg §ifift

Fig.1 Double RT-PCR amplification with different Mg>*

100 bp
200 bp

500 bp

750 bp
1 000 bp

2000 bp

M:DNA 2 FBUEfRAE; 1:0. 1 pul;2:0.2 wl;3:0.3 pl;4:0.4 pl;
5:0.5 pl;6:0.6 pl,

B2 XE RT-PCR Tag Hs B9tE4L

Fig.2 Double RT-PCR amplification with different Taq Hs

100 bp
200 bp
500 bp

1600 Bp

2000 bp

M:DNA /3 F s bRrifE; 1:1.0 wl;2:1.5 wl;3:2.0 wl;4:2.5 ul,
E 3 XE RT-PCR d NTP Mix B4t
Fig.3 Double RT-PCR amplification with different d NTP Mix
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22 SYRIBRNEBENRL

ALZE R BN, Y5 HE R 1 ul(E4) R
KHRFE N 58. 6 CHE (I 5) iZ 7 ik RIB 314 H Sk (1)
APPV F1 PEDV 5 457 50 FE AR SR i i

M 1 2 3 4
100 bp
200 bp
500 bp
750
1630 6B
2 000 bp

M:DNA 20 TSR AR 1:1.0 pl;2:1.5 wl;3:2.0 pl;4:2.5 ul,

E 4 = RT-PCR 3|#HtE«K

Fig.4 Optimization of primer concentration of the double RT-
PCR

1 2 3 4 5 6 7 M
100 bp
200 bp
500 bp
750 bp
1 000 bp
2 000 bp

M:DNA 7 F B brifi;1:50.8 C;2:51.8 C;3:53.1 C;4:58.6
C;5:59.9 C;6:61.0 C;7:61.6 C,

B 5 ¥E RT-PCRIRMEEMMRL

Fig.5 Optimization of annealing temperature of the double

RT-PCR

100 bp
200 bp

500 bp

750 bp
1 000 bp

2000 bp

2.3 R MHLE

FHJT 8 57 B A E RT-PCR % PRRSV ., CSFV .
RV, APPV PEDV #EAT 4G, 458 (K 6) Bow,
PRRSV \CSFV RV ¥ B M: % 7 1% BE 5 S5 A4S I
tH APPV FI PEDV , iEBHiZ 5 ik HA TR SR R 50k

M 1 2 3 4 5 6 17

100 bp

200 bp
500 bp
750 bp
1 000 bp

2000 bp

M:DNA 4> F s brifi; 1. APPV PEDV IR 5454 ;2. APPV H—
KN ;3: PEDV BA—#iH7 ;4. PRRSV ;5 CSFV ;6 RV ;7 BITEXT IR,
B 6 MEZE RT-PCR B FHiXIE
Fig.6 Specificity test of the double RT-PCR

24 EEHARK

FHPFEEST AR RT-PCR X FHMASA A T4 ] 5
HEP I A, 458 (1 7) s PEMASAR T34 1 ke
) H B S sE AR IEIZ O A R B,
2.5 HEHLE

KIS W E RT-PCR (17 2 AL 1A £
XA L B 5 A AT 3 3, 25 51 (D 8) R
PEDV AR il 1 pl 2.65%10° , APPV it 5%
K 1wl 3.56x 10", TERAIZ 7 sk UM Ao

M 7 8 9 10 11 12

100 bp
200 bp

500 bp
750 bp
1000 bp

2000 bp

M:DNA 735 BREARIE ; 1~ 6 LA B M ;7 ~ 12 b R M

E7 ME RT-PCR HES HiRE

Fig.7 Repeatability of the double RT-PCR

100 bp
200 bp

500 bp

1600 B

2000 bp

M:DNA 43 B b ; 1 ~ 6. AR (4 B BB B2 330 2 106 ,10°
10*,10% [ 10* 10",

B8 M= RT-PCR M REMEIRIE

Fig.8 Sensitivity test of the double RT-PCR

2.6 FEMERN

XF 34 3% H VU T JE L A5 Hi i) B Bl e 2k
fFAE RT-PCR FIi— PCR AN, 2559 (£ 2) i
Kz PEDV BH Pk 14 {7, B — 8 Yy pH M %
41.18%, iy APPV FHYERTRL 4 103, B —JE e BH
RAL76%, Kith Z F R A G 1, £ R
2.94% ., W RT-PCR 58— PCR # il 45 k47
T A6 0 100% (£ 3) .
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%2 PEDV #1 APPV il g5 R
Table 2 Detection results of PEDV and APPV

s BN WIRE B R

A FE AL ke (%)
PEDV 34 14 20 41.18
APPV 34 4 30 11.76
PEDV+APPV 34 1 33 2.94

%3 ¥E RT-PCR 1 — RT-PCR 3Tl FRImRHG T 45 R A L8
Table 3 Comparison of the clinical results detected by single RT-
PCR method and double RT-PCR method

v H— RT-PCR  XUE RT-PCR o p

ST T o Y T T TN
- eI PR

PEDV 34 14 14 100

APPV 34 4 4 100

PEDV+APPV 34 1 1 100

3 90

5 JUAE ,PEDV YR 58 ok i sy | i T HAR
YV Bk RN 5 S B R R, W FLAT R R BB TS R ] Gk
50% ~90% , 25 3= 5y R BRI . B AEATHE
GRERG KRB AEE" R T PEDV B M ES
T 7 A AT 0 AR YR 928 R g 2 8 ) B g
BT LARRIE AR AE AR U B2, Pl 3L ek
HEHFER oG, FIT P F R SIgA™ | 2L A%
A BEXE B AT G R ) B 2R aE s B
AT B RS B2 FLTT ORI PEDV 8L, fir
LUBEAP R RE S e R ) 2L LI U E 2, e Kb
R H A W — R & S AT
WG NRE, RGN SIS,
{ARRE AT AW A4 2 B HE | DI 3 0415 M AN
)RR FLRALI, e E 0] $ 8L FIR st
T, H 2010 4, F—% PEDV fE2BKEAT, /EH A
A, 15 PEDV Fr—3e AT R R T PEDV 42 &
PRI I, RBLAL IR 5 0 B e AR P AN Y A T
G AT A O AR Z 56, A AT R 2 5 e
A5 B RR IR TR P bt — MR R
R B IPEIEDR B A 1A 2 S BUN B AT 4 B R L, I
AT LB . A HE , b BB R AT e R
BAE AL TG IR R AN 5% ~ 6% 1K ZHL
2 B AT S R RR BRE W (1) 3% v, APPV 1Y

RIRTE 1% ~20%""" , A YR HE 37 1) WE RT-
PCR J7ik 3 i AR Ak 5 i A4 2 Al 70 o, w] DA TRD
BFREIN H PEDV (APPV, #H#X T Hi— RT-PCR J7i%
BRI A 4 77, TR AL 24 1 A A B
K&, R4 PEDV S2 FERFN APPV NS3 JE K BRI
SIS 9, IR T 93 ok i B 0 B BEAR ST,
B 1k 1 PR A i A 72 S T 0 0 6 R A A B
R T it 1y 2 X551 953 S Be s 43 1 190 bp
F1500 bp /9 H By 2574, ST B 519K B — 2 Ik
W T iz it X PEDV Al APPV A e fIRAG:
HEDHM 1wl 2.65x10° A1 1wl 3.56x10°, LA %%
E R, X T AR A A, £ AR
100% , iEWZ 7 B AT AT PR . AHE T 51— RT-PCR
Tk AW B ) RS BUSE X PEDV R APPV R
B B RGN K A T 2 e A B R S
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