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PDCoV RA R 1 4 (2%). iBid ¥ & RT-PCR 47 % ¥ & RT-PCR & A st 42 Rt 4/7E 5 164E,
%R 2T % E RT-PCR 5 F M2 F RT-PCR 4 RAFESEH 100%. /G EAPLL 5 AN A Fa4 6
& BRAF AR AT B B09E, 4RI AME REWEE R &, (LR AR ELT 7 F 4R PEDV.
TGEV. PDCoV #= PoRV #) W & RT-PCR # | 7 ik, AR 45 R A V& IR 4 F08 LI5 g% 2 9% 09 % 5135
BORATRFRAERET HAF K.
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Establishment and clinical application of multiplex RT-PCR
assay for four common porcine enteroviruses

XIN Zhonghao', JIAO Angi’, ZHU Tong', LIU Liping', HUANG Bing', YU Jiang?,
GUO Xiaozhen"', WU Jiaqiang >
1 Key Laboratory of Poultry Disease Diagnosis and Immunity in Shandong Province, Poultry Research Institute,
Shandong Academy of Agricultural Sciences, Jinan 250000, Shandong, China
2 Key Laboratory of Animal and Poultry Disease Control and Breeding, Institute of Animal Science and Veterinary
Medicine, Shandong Academy of Agricultural Sciences, Jinan 250000, Shandong, China
Abstract: [Background] Porcine epidemic diarrhea virus (PEDV), porcine transmissible
gastroenteritis virus (TGEV), porcine deltacoronavirus (PDCoV), and porcine rotavirus (PoRV) are the
four main pathogens that cause viral diarrhea in pigs and often occur in mixed infections. [Objective]
To establish a method for simultaneous detection of the four viruses in clinical practice. [Methods] The
specific primers were designed for the M protein gene of PEDV, N protein gene of TGEV, N protein
gene of PDCoV, and VP7 protein gene of RoRV, and the corresponding recombinant plasmids were
constructed. By optimizing the PCR conditions, a multiplex RT-PCR assay for the simultaneous
detection of PEDV, TGEV, PDCoV, and PoRV was successfully established. Further, the sensitivity,
specificity, and reproducibility of the established method were evaluated. [Results] The sensitivity test
showed that the multiplex RT-PCR assay had the lower limits of detection of 1.75x10% 1.5x10°, 1.6x10?
and 1.6x10* copies/uL for PEDV-M, TGEV-N, PDCoV-N, and PoRV-VP7 recombinant plasmid
standards, respectively. The results of specificity test showed that only the four target viruses in this
study could be detected, while other common porcine viruses such as classical swine fever virus
(CSFV), porcine reproductive and respiratory syndrome virus (PRRSV), porcine circovirus type 2
(PCV2), and porcine pseudorabies virus (PRV) could not be detected. The five replicate tests with 10,
10° and 10" copies/uL of recombinant plasmids as templates and other conditions unchanged all
produced clear and uniform bands. The 52 clinical diarrhea samples from various regions in Shandong
Province were tested by the established quadruple RT-PCR assay. The results showed that the positive
rates of PEDV, TGEV, PDCoV, and PoRV were 37% (19 samples), 6% (3 samples), 10% (5 samples)
and 25% (13 samples), respectively. 2 (4%), 2 (4%), and 1 (2%) samples showed mixed infections of
PEDV and PoRV, mixed infections of PEDV and TGEV, and mixed infections of PEDV and PDCoV,
respectively. Further, the results of the multiplex RT-PCR assay were validated by monoplex RT-PCR,
which showed 100% compliance. Finally, five positive clinical samples were randomly selected and sent

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



5128 (YIS Gk Microbiol. China

for sequencing to verify the results, and all of them were the gene fragments of the corresponding
viruses. [Conclusion] In this study, a quadruple RT-PCR assay for the simultaneous detection of PEDV,
TGEV, PDCoV and PoRV was established, and the results provide a technical tool for the differential
diagnosis and epidemiological investigation of four clinical porcine diarrhea virus diseases.

Keywords: multiplex RT-PCR; porcine epidemic diarrhea virus; transmissible gastroenteritis virus; porcine

deltacoronavirus; porcine rotavirus

AR, A TYEE TSN EE (porcine epidemic
diarrhea virus, PEDV). J&1& YLt H 1 98 0% 55
(transmissible gastroenteritis virus, TGEV), % S
56 MR 7% (porcine  deltacoronavirus, PDCoV)#l
¥R R 7% (porcine rotavirus, PoRV)#{IN A&
FEERE L ANEIE R 4 Fh E 2N X 4 BN
BJLIEYS . WXk AR o FEAEAEY, AR I
PRAEARAFNF ARG AR ME D 43, T EL 4 B 52 AR
FIEPEBAENG IR B i WP, Hie, g
— R R, R ZE T A A I 7 12 %) T4 A
BETEME TS 10 52 W S B i B RS X
FLAEW PR X PEDV ) M 2 13 K Fil PDCoV
AN RS [, ST T — e R Ak
X E RT-PCR J7#%. Ding ZMIJEF PEDV,
TGEV il PDCoV [ N & ISEH 519, #
ST R REIR TSR Y —H RT-PCR 5
W J7 o BUE E BT, XS ][] R I 3 R
PEDV. TGEV. PDCoV I PoRV iX 4 i 15
RIS WI 2 E RT-PCR Ay ik
ZISEJ?%%H# PEDV. TGEV, PDCoV #1 PoRV

X4 P aE B DR ST B KB SR 1
itk £ 8 PCR &b 451, u/ﬂ;ﬁ@i~$ﬁlﬂ7l§]
AN I X LA E 4 Bl BERY RT-PCR J5ik,
R RIS o5 EE 0 1 S 12 R RN 20 1 IR A T
P e i fe R R T B

1 HH57%

1.1 r%&’r—ﬂﬂ%ﬂ_
¥ 0 AT 1 M8 15 %N B (porcine  epidemic

PEDV) . % 1% Qe 1 B I R W %
(transmissible gastroenteritis, TGEV). 4% & itk
Ji 7% (porcine deltacoronavirus, PDCoV). &%k
Ji B (porcine rotavirus, PoRV). J&ThIE KK 5
PRV). F R 2 B
(porcine circovirus type 2, PCV2). J&Z5H 511
W 2% 4 1L $5 & (porcine reproductive and
respiratory syndrome virus, PRRSV)FIF&IEIH 7%
(classical swine fever virus, CSFV)BHM: 4 H
AR AR Be K S WEFE BT il o0 285 5
DRAF o I RAGI AR At R IR T 2021-2022 4E 1L 7R A8
2 M DX R AR SRR 52 Dl RIR TS eokt, &
SALFG /N . NS YRR
1.2 EFZRFA UEFEFRE

JC N B B ORL /)N bR g IO R A
PrimeScript™ IV 1st strand cDNA Synthesis Mix .
DL1000 DNA Marker. DL2000 DNA Marker .
pMD18-T ZAKFI K AT Trans So /252 541
TaKaRa A ) ; Simply P j%5 5 DNA/RNA $2HGR,
F &, BRI &, BioFlux 2AH]; Bl
JiE#y, Scientific Chemical 2>/, HLIKAL, dtaT
AN—HEYRHA R A PCR AL, B IR
FALASABRA W . LB Hi7ekk: BRIk 2 g,
WERRIR 1 g, AL 2 g, A 200 mL %5
TORBEE R SE A, 1x10° Pa /KK 15 min
JatRAEE
1.3 SRRt RE K

AT SIS R MR AT GenBank
BORMIFENFS . MAETERR PEDV-HNAY 2016

diarrhea ,

(pseudorabies virus,
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(&5 MT338518.1), TGEV-KT2 (&5 H
JQ693059.1), PDCoV-USA/Ohio 137/2014 (& 5%
5o KJ601780.1) fil PoRV-DZ-2 (& %5 K
KT820775.1) 43 5l #t %} PEDV-M . TGEV-N |
PDCoV-N FI PoRV-VP7 H:HZH5I¥(GEE 1),
4 PR FPES Y39 7E Primer-BLAST #1713t
AR AW TR () A A R A w6 i
1.4 R mATALE

B F IR R ) 52 26 K kE db (VMis 4l
AU L) o i BT AT KA AT R A Ak
P, AR5 A PRER KRR 5 A% IRAT, B T80 °C
AR VKA o R VRA 3 1R, 4 °C . 12 000 r/min
50 10 min, [ 0.22 pm B A8 22 S8 13
B T80 Ci IR UK 28 H
1.5 FEABRIENSREXR

WA 52 0 %= ORI AT 1k S R B
(PEDV). LY E M RIEE(TGEV)., ¥ § it
RIFFE(PDCoV) ., FEHARIFEE(PORV) . FEAFER
W8 (PRV) ., R EE 2 BU(PCV2), EEH S
W1 £ 45 AiE 55 B (PRRS V) A1 H4 90955 B (CSFV) )
TR R 2 A, $iHBR Simply P i EE
DNA/RNA 4 Hiia 1) 60 e Ui ] 5 R A 7 A IR 4
B, K#EHAY PEDV, TGEV, PDCoV, PoRV
Fl CSFV (75 RNA 17 Rtk $EIA e 8%
iR RS2 SR ) B T80 °CIR AR

F1 %ERI-PCRIIMFIEE

1.6 FJHFRMIRERBIFIF

45124 PEDV., TGEV., PDCoV Fil PoRV A
cDNA Mt , 3 | P AgAEN 5 0%t B 938 A
A BeiEf 7 PCR 9734 . PCR JUWAK Z : 2xTag PCR
StarMix with Loading Dye 10 uL, . Tif5[4
(10 umol/L)4% 0.5 pL, FURAAR 2 uL, ddH,O
7 uL. PCR JZ i £5f4: 94 °C 5 min; 94 °C 30s,
52°C 30's, 72 °C 1 min, 30 ME#; 72 °C 9 min;
4 °CLRAf. 4 PCR 38" Wit A7 e Rl ik,
43515 pMDIS-T Hilkilb 1%+, k=R
B Trans So /B2 S99, IR 2 MAZ T HER
LB MR (Z N8 R LW N 50 ug/mL)/5iE T
37 CIAN RS SRR R SR, PRECBH M se b
F 4 mL ZTPHERRIR LB R (E N EE
RYE ] 50 pg/mL), fE 37 °C. 200 r/min i
TP KEEF%, Bi% 10-12 h J5$2 U 4 5ok
AT PCR J )7 %5 o
1.7 ME RT-PCR [ & HHft1k

DL Bk 4 s o iohn b SV R
# RT-PCR #itl, #Ar AR N 20 L PYE
RT-PCR MR FR , 43 BIXHZAR R 51 Pk B
1R S EE TR PR BT ik . RT-PCR [ AR FR
Hr: 4 Xt RS I(10 umol/L)4$ 0.5 ul, 4 4~
BEH ARSI 1 ul, 2xTag PCR StarMix with
Loading Dye 10 pL, ddH,O 2 uL. PYE RT-PCR

Table 1 Multiple RT-PCR primer information
H A EE A 19741 PR
Target gene Primer sequence (5'—3") Product size (bp)
PEDV-M F: TTTCAGCATCCTTATGGCTT 236
R: TAGCAACCTTATAGCCCTCT
TGEV-N F: GGAAGAGAACTGCAGGTAAA 418
R: ATCTCAACCTGTGTGTCATC
PDCoV-N F: TTACTTGGGTTAAGGGTTCG 620
R: AGGCTTCTTGTCCTTAGTTG
PoRV-VP7 F: TCAGCAAACAGATGAAGCTA 186

R: AGTTTATTGACTCCGTC
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8254 95°C 3 min; 95°C30s, 52°C30s,
72 °C 1 min, 30 ME¥F; 72 °C 6 min; 4 °CIRAF
1.8 PE RT-PCR R, B MFE
LR ES

/¥ 3ILL PEDV., TGEV. PDCoV. PoRV .,
PRRSV F1 CSFV [ ¢cDNA, Ll J& PCV2, PRV f{]
DNA St , ddH,O R BT B, X% U EE RT-PCR
D TR R RS . T4 CSFV. PRRSV.,
PCV2. PRV [ 4 XPRESEG 1WIF 9 WL3R 2.

A3 F Y 4 A EE 4SOk AR i 2R A
SRR TIR I E , SRS LR B S —
F| 13 ng/uL, B TIAKXITHEHRE 4 HNE
ZH TR A FE DB, ARG R 4 Bk 23 9 HEA T
10 545 LR RE BERG B, B[R MR B2 Y 4 Bk 4y

FPHEATEFFIR A, X% PUE RT-PCR Jrikit
TR

23 -9
Plasmid copies = (6.023107) (X x10 )
Plasmid length x 660

A H1: Plasmid copies ¥ H1{7 4 copies/uL, X
=R YAy S| ng/pL, Plasmid length =X (Vi3] bp.

VEHGE . L K 3 SAREMEE(10%, 100 A
10* copies/uL) 0 520 BRI AR E A, 25 HLBITR A
Jei, it 5 Y S IR X% DU E RT-PCR J7 1%
RS E M S B S A TR IR

1.9 [EZE RT-PCR IR+ B4

FIF BRSSPI E RT-PCR 7 5 AL
59 = RAE M IR R IE R HE AT T PEDV, TGEV
PDCoV #il PoRV 4 i {5 25 A I , 4 52 443,
R E 2O 1.4, 3L 1%B B e I i ik
BEESR ., @ E R E RT-PCR XX U HE
RT-PCR IIfii RAF: s (AR 285 SR 0F4 T L B I, LA
Foxd 2 Fpks I 5 5 AT A % . &S RE Lk
5 ANREIN A PEE A AR HEA T P 2 0, DA UE IR
05 e P

2 BREM

2.1 EBRRNFRAEMBIEE

FH A XRS5 1 43 AR A Y 4 S EE 4
BiEAT PCR P 3GI0E, = RK/ING I 2 e 245
RGO, WE 1.
2.2 ME RT-PCR B AEERMKIL

PUE RT-PCR Jz )i FPaR K BE 430 LA 48.6
49.5. 509, 52.6. 54.2 1 55.6 *CHATIREMAL,
é*%m Bl 2, DL AR KGR B AT i3S B 4%

. AH TR R SRS A AR R 3

mON SRR, BT DL E

50.9 °C 4y PYH RT-PCR iR SO .

x2 HHRUERESIMFIER
Table 2  Specificity test primer sequence information
H A EE A 19741 PR
Target gene Primer sequence (5'—3") Product size (bp)
CSFV F: AAACGGAGGGACTAGCCGT 266
R: GATTCAACTCCATGTGCCATG
PRRSV F: ATGCCAAATAACAACGGCA 252
R: ACAGACACAATTGCCGCTC
PCV2 F: CACGGATATTGTAGTCTGGT 564
R: CGCACCTTCGGATATACTGTC
PRV F: TTTGGATCCATGCGGCCCTTTCTG 618

R: TTTGAATTCTTACGACACGGCGTCGCA
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A bp B bp M 1 bp C bp M 1 bp D bp bp
1 000 1 000
: 288 700 1 000 700
500 700 5
500 200 418 500 620 300
300 3 200 186
200 200
200 100 100
100 100

1 PEDV (A). TGEV (B). PDCoV (C)#1 PoRV (D)EH R HIHiE
Figure 1 Construction of PEDV (A), TGEV (B), PDCoV (C), and PoRV (D) recombinant plasmids. M:
DL1000 DNA Marker; 1: PCR products.

L B EE NN 2.3 SI¥IRERL

TE 20 L SRR F P Se BEA T L 5 | WY
WEEIAL, B JGRIZIEE R 50.9 °C, HAty 1
R S A 4 X5 i Lk 53 i 18 5E
0.250. 0.375, 0.500. 0.625 Fl 0.750 pmol/L,

o0 PRACAEREIR , BIHHRIE S 0375 pumol/L 41
=0 o FOHPTEMT T RIUA, PRICHE R e 5 |
;g(o) e W 0.375 pmol/L, WLIEL 3. FFAEUMLELA i T
o 186 DTS PR R, FA AP AE . S5R,

PUE 5 | Wi LR R 0.375 pmol/L, TLKE 4.
2.4 [E RT-PCR EIRE ALK

#5720 pL PUE PCR SUWAK R, [E5E fefE
M2 % RTPCRBARRERGLILRAE BIWPHERGR KR E , LB A, AR ER A

Figure 2 Optimization of annealing temperature for AT ETT 4

I AFEFR
quadruple RT-PCR. M: DL1000 DNA Marker; 1: ﬁijw‘ﬁj‘j 20: 25?, 30, ‘35‘ 40/%[] 45 ‘l (O
48.6 °C; 2: 49.5 °C; 3: 50.9 °C; 4: 52.6 °C; 5: 542 °C;  PEATPUE PCRAFGIELAI AL . HHIFLCN 30

b

6: 55.6 °C; 7: Control. P4 5t T b R e, A5 LA S

bp M 1234 56789 10 bp bp M 1234567809 10 bp
9

620
418 298

236 309 186
100

PEDV TGEV PDCoV PoRV

E 3 HERI-PCRIIYRERMI M: DL1000 DNA Marker; 1-5: SI#WES51H4 0.250, 0.375.,
0.500. 0.625 F1 0.750 pmol/L; 6-10: 5|#HSE 537k 0.250. 0.375. 0.500. 0.625 F1 0.750 umol/L

Figure 3 Optimization of single RT-PCR primer concentration. M: DL1000 DNA Marker; 1-5: Primer
concentrations were 0.250, 0.375, 0.500, 0.625, and 0.750 pmol/L, respectively; 6—10: Primer concentrations
were 0.250, 0.375, 0.500, 0.625 and 0.750 pmol/L, respectively.
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bp M 12 3 435 bp

2 000
1 000
750
500 e
236
250 186
100

4 [[ME RT-PCR 5|¥KEMMKIL M:
DL2000 DNA Marker; 1-5: 5| #1#¢ 243514 0.250 .
0.375. 0.500. 0.625 F1 0.750 pmol/L

Figure 4 Optimization of concentration of
quadruple RT-PCR primers. M: DL2000 DNA
Marker; 1-5: Primer concentrations were 0.250,
0.375, 0.500, 0.625 and 0.750 umol/L, respectively.

bp M 123 456 bp

2 000

1000
750

500
250
100

B 5 [ME RT-PCR {EIRERIMEIL  M: DL2000
DNA Marker; 1-6: fEHES5]10 20, 25, 30,
35. 40 1 45

Figure 5 Optimization of quadruple RT-PCR cycle
number. M: DL2000 DNA Marker; 1-6: Cycle
numbers of 20, 25, 30, 35, 40 and 45, respectively.

2.5 [ME RT-PCR N &HRITHE
R AL G, e U RT-PCR
e HE S B RK & SN . 2xTag PCR StarMix with
Loading Dye 10 uL, ddH,O 2 uL, 4 Fh DNA #5
Mg 1L, 4 FIEm54(10 pmol/L)4% 0.5 uL,
4 Fh 21615 [43(10 pmol/L)4% 0.5 pL, EUAZ K 20 plL.,
DU RT-PCR e fE 0 254444 : 95 °C 3 min;

95°C30s, 50.9°C30s, 72°C 1 min, 3304
PEFR; 72 °C 6 min, 4 °CIR-AF
2.6 [ME RT-PCR # R MR

Sof 7 A DU RT-PCR - 745 SR, 97
HagE AN 6 FTR . AN 4 FIEEFRIEAL PEDV-M
TGEV-N, PDCoV-N £ PoRV-VP7 A 41 i fH {:
7, %P CSFV. PRRSV. PCV2 Fl PRV AfE
PR BAMESRAT , SRIITCAE X .
2.7 EE RT-PCR SUE KL

435K PEDV-M., TGEV-N, PDCoV-N Fl
PoRV-VP7 iX 4 A~HH FURLLL 10 £ LU FE G B
L B8 DUBUK A 10°-10" copies/pL. A ER
RT-PCR #UEPEZE R NE 7 Frx, PEDV-M,
TGEV-N, PDCoV-N F1 PoRV-VP7 4 4~ 4 ffi ki
14 Fe AR A I T BR 43024 1.75%10° . 1.5%10°
1.6x10* 1 1.6x107 copies/pL.

bp M123456 78 91011121314

—) &) & )

6 [ME RT-PCR R4 AEKE M:

DL2000 DNA Marker; 1: 4 FiEE4 kiR A; 2:

PEDV-M; 3: TGEV-N; 4: PDCoV-N; 5: PoRV-VP7;
6: FEEI SR LA MER B (PRRSV); 7 JEIEIAN
BE(CSFV); 8: JEONWERIGEE(PRV); 9: &R
2 BYPCV2); 10: ddH,O; 11-14: 75 NIEEG S
P 255 TG 7 (PRRSV) . SRR BE(CSFV) . J& 1
FERIA EE(PRV) RV IRIP 2 2 BI(PCV2)BH X AR

Figure 6 Quadruple RT-PCR specificity test. M:
DL2000 DNA Marker; 1: Mixing of four
recombinant plasmids; 2: PEDV-M; 3: TGEV-N; 4:
PDCoV-N; 5: PoRV-VP7; 6: PRRSV; 7: CSFV, &:
PRV; 9: PCV2; 10: ddH,0; 11-14: PRRSV, CSFV,
PRV and PCV2 positive control respectively.
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Pl

FE

e M2 S S Sl P RT-PCR UM .45 R AN 8 %, PEDV-M,
i

TGEV-N, PDCoV-N Fl PoRV-VP7 i% 4 /8 21 Jif
B ARSI T BR A0k 1.75%107, 1.50%10°,
1.60%x107 copies/uL £ 1.60x10* copies/uL.
2.9 [ME RT-PCR EE1HiXKE

B Z DU RT-PCR J5 A 1, e
10*, 10°F1 10* copies/pL 3 4N [a) ¥ BE ) 2 20 Ji
PAE BN, AL, - nlii T 5 IRER
W Z5RWE 9 i, 5 I n P 3 ik
W5 00 Sty , RIWNZOTIE R EE . R PEY
R4t

PoRV-VP7 200—

3

B

I bp
E 7 BE RT-PCR HRAMHKEEKE M:

DL1000 DNA Marker; 1-8: 20 ki 43 514 620
10%-10" copies/puL 418
Figure 7 Single-duplicate RT-PCR sensitivity test. 236
M: DL1000 DNA Marker; 1-8: Recombinant 186

plasmid concentrations of 10%-10" copies/puL,
respectively.

8 ME RT-PCR HUEMAKEEKXKE M.
2.8 [ME RT-PCR 418 DL1000 DNA Marker; 1-8: T4 iRk B4 51K
g3 10 5 Lu A 2 BRI PEDV-M | 10°-10" copies/uL

TGEV-N. PDCoV-N # PoRV-VP7 4 /\iéﬂ IR Figure 8 Quadruple RT-PCR sensm.Vlty test. M
DL1000 DNA Marker; 1-8: Recombinant plasmid

PR RS B F L B, ARl T 2 H concentrations of 10°~10" copies/pL, respectively.

Abp M12 3 456 bpBb M 12 3 4 56 bpCbp M123 456 bp
1 000
700

500
400
300

200

100 186

9 [UE RT-PCR ESMHIRIGEBKE  A: 10° copies/uL; B: 10° copies/uL; C: 10* copies/uL. M : DL1000
DNA Marker; 1-5: AH[EIZEAF T 5 ERIRTE; 6: FIPEXTHY

Figure 9 Quadruple RT-PCR reproducibility test. A: 10* copies/uL; B: 10° copies/uL; C: 10* copies/uL. M:
DL1000 DNA Marker; 1-5: 5 replicate tests under the same conditions; 6: Control.
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2.10 [ME RT-PCR I K4 & AR

W ook & 57 )P0 #E RT-PCR 5 ¥k X
2021-2022 4E I AR A HIE ARG 1 52 13 I RIE S
FEARVEA TR , 25 S 527K , PEDV , TGEV ,PDCoV
F1 PORV 23051120 19 13(37%) .3 13(6%) .5 13(10%)
13 15(25%), Hrth PEDV Fl PoRV TR &y
2 13(4%), PEDV Fl TGEV IR EYL 2 ¥ (4%),
PEDV #il PDCoV IRA YL 1 173(2%). REHLPEZE
5 KN A BAVE FREASEA T e S , 5 5R38 A
I B3 R R BE o BB A3 B i A 25 SR WL IR 10,
ZPUE RT-PCR #5255 #LEA H RT-PCR Xt

bpp M 1 2 3 4 5 6

& 10

A

7 8 9 10 11 12 13

I A A ASE I 285 SR A A R 100% (3 3).

3 wiEE#

AR, LA PED N MR BRI TG 2 4
ERIRATHARY, 4380 i T H R A3 B
Hr PEDV., TGEV. PDCoV #l PoRV & 3%
eGSR I S 4 Rl e, RIL, @ —
FhiE AL RABCRN 2B ik 77 k% LA b 4 Bl g
WSS KB LA B R B, ©f
B 22 (AN - BE A LA _E 4 Bl d 12
{HL I B Ty VR0 AS T Sl A A7 A B 1) Jeg BR A « £91]

bp

O IGRKRAERMRMEER  M: DL1000 DNA Marker; 1-12: IGRFEMSGBAY); 132 4 FhFHYE R

Figure 10 Partial clinical sample detection results. M: DL1000 DNA Marker; 1-12: Clinical samples (partial);

13: Four positive plasmids mixed.

£ 3 BESME RT-PCR AFEBIGRAERENZE RNt bt

Table 3 Comparison of clinical sample detection results between single and quadruple RT-PCR methods

T it FLTE RT-PCR PUEE RT-PCR iR
Pathogens Single RT-PCR Quadruple RT-PCR Coincidence rate (%)

R AL PRPERC PR FEMEL PAPEEL PR

Sample number Positive  Positive Sample Positive  Positive

number  percentage (%)  number number  percentage (%)

PEDV 52 19 37 52 19 37 100
TGEV 52 3 6 52 3 6 100
PDCoV 52 5 10 52 5 10 100
PoRV 52 13 25 52 13 25 100
PEDV+TGEV 52 2 4 52 2 4 100
PEDV+PoRV 52 2 4 52 2 4 100
PEDV+PDCoV 52 1 2 52 1 2 100
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i, HE RT-PCR [A]—/MA Z b AT e il —
FRE e EE, X F 22 WS &
R g AL AL ARG I AT A 2 ZURE AR, T L
XTSI R EOR #R ; ELISA FAR L IRER
Jp, EAE PR 2EED L, XEF TR S
LA DU 2 PR UE R A ) R A | RS
FIVER M ARSI 3 B A
AW T —F 3T PEDV. TGEV,
PDCoV F1 PoRV HJPUH RT-PCR kil 5k, %
TR R, SRR — DR KA R
B, WA THIE R B I8 B0 S0P IR 25 S IR BF
15 B9 B SR I 1 18 T A8 SO« e il 44
ZtRte th, R EHETS R EBVDV)ER
TR A R ORI s R BVDV 9
FIABLA A8 s B T e B A, i FLaS i) 1
FEIR ST TAER FRIRE . AT 9% (14 £ B Sk
RIS TP AR S BN B AR, BT LUZ T VA Y
5 S PR R AG I S BB 5 i — 2tk A T2 TR
F, U, X PEDV., PDCoV #
PoRV HJAM R BRI #5ik 10° copies/uL. Tt
2513y () Z2 8 RT-PCR 75 %} PEDV Hl PoRV
(RGN R BRI4 K 1.33%10* copies; X142 2 g vy
i) PEDV F1 PDCoV #E# RT-PCR # il 7 ik ik
H R4 3.63x10%, 3.27x10° copies/uL. A
BF R USRI 25 R, A ST E ST i A
TR BREEAG . R L T % U
Dyt 4 FihR v ARSI T BR 5 5 AR it
ISR 25 R — 8, RZ NN E ks kit
B A BB . Ak, 1% DU EE O ke AS ] B T
BEY T TR L K 3 MR ERE R EE
I UFEY, 45—, RUK LN EL M
BT o
Hir, EANCAZ M4 MikiED PEDV,

TGEV. PDCoV Hl PoRV 4 FlGTE 1775 TR &%
el , S 25 R %0 5E 5o A 37 ) = H RT-PCR £

WJ7 4, SLIRE 154 Oy 8 e R IR TS AR S AT
Kl & ¥, PEDV. TGEV F1 PoRV (¥ HE#4)
BH 53.2%. 8.4%F 5.2%, H:H PEDV+TGEV
IRA YL %, 5.2%; PEDV+PoRV 1A YL
N 4.5%. AT, @ = E
RT-PCR il J5 i X db 4 31 (78 e 15 sk
PEAFKGIN, PEDV . TGEV 1 PoRV HY FH #4351
9 61.29% . 6.45%7H1 25.81%, H:4 PEDV+TGEV
By YLKl 3.23%; PEDVA+PoRV [y3L/&yex
A 12.9%; PEDV+TGEV+PoRV fi{)3L)g YL 2k
3.23%. FE & AN T b X K 190 T
FEIEEREHSI & 1, PEDV., TGEV F1 PoRV
HIFEPE R 518 62.11% ., 0.53%F1 7.37%. 1T &
Mo <00 S PR T DU 1148 22 AN 222 By R
WETERE S FEATRE I, PEDV FHMEAS 36 52.2%,
PDCoV } 2.7%, TGEV 4 2.3%, Song 4z
FHEE ST 985 RT-PCR J7 % VL P45 R AE 1Y
356 oI R G 5 FF b BEAT RN, 25 SR & BH,
PDCoV I BHM: %N 33.71%, 5 PEDV (3L /sy
KN 19.66%. ZENRIEEEPIR A PEDV Al
PDCoV M EE RT-PCR Jj 4] pg 44 ¥4 43 i X 5
RER BRI TS S T T 2 i A, 45 R UK,
PEDV HJFHIEZL 51.9%, PDCoV Ay FHMEZR Ny
35.06%. VA b 438 BIAEAE A TR A 2 AR TR G Ik g
0L, 1 HALL PEDV B R mg fm i 67, A
=11 PEDV FH4: 8 5 A RIF 5% 326 KA i () A0 285
AL, AL, AR T . Wk .
JIAE . A b DR Fg 48 353 H DX ) PEDV 8%
Je IG5 H PR SRR M TS e B o AR
Ko 4K, PEDV A8 SHRIERRSL M Sy kT
T G R A A S R e T, a2 X
PEDV Ilfii A A & 1) BH A 2R S AN 1Y
Rt I, XA G M XA R 7 I VS 0 1
W 55 B i i i — A K
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