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IDEXX 2% 7 5 F 9000 5 B B4 4 A i 1o 4R 2% e iy
IR 5 5 T 5 F 45 A% 4 g W 5% 25 1l 45 0T 42 43
QIAamp Viral RNA Kit #2 B 5 & W H Qiagen 2
H s AMV 256 5 &% PCR R H TaKaRa 24
A AR SER T 51 W) H Invitrogen WG M, R B
AR B0 LN Eppendorf 23 5] 7 i, HL P T K
WE I R R S0 B A A R 2, bR A
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Table 1  Primers and probe sequences for detection of CSFV

Primers Sequences (5'—3") Genomic positions

P1 TRACCAYGCAYATGWCAGAAGTACC 11053 - 11077

P2 AGTCGACTTCCCTGGTTTCACTTG 11628 - 11651

P3 GAACTGGGCTAGCCATG 86 - 102

P4 ACTGTCCTGTACTCAGGAC 166 — 184

P5  FAM-AGGACTAGCAAACGGAGG 110 - 136
GACTAGCCG-TAMARA

P6  CCCTGACCATGCATATGWCAG 11050 - 11070

P7  CATCCCCGCACACATGAAT

P8 AGGTTGTCCRCTGCCTCTTTG-
CCCGTAATCWGTGCCGA

P9 ACACAAGCGCAGGCAATAGCAT-
CTCTTGTAGGGTACTCCCGT

1.2 ®mENE

O $ R — B, SR SE o W L i 3 AFHAER
f5°0. 01 mol/L PBS(pH 7. 2) ¥ il mFL i, e BV
B3 ¥k, 11 000 x g 4°C B .0 10 min, B &
0.22 umf{AFLIERETS JEER TR o K5 IO RIIE LR T
BRI PKLS 4, 37°C IR 1.5 h & InA S A
2% JiG4F 1L ) DMEM 2471, 48 h Ji5 1] 4 4 i
DT A I 4 T T 1) 1 B I O - BT 6E10
Ve —Pt, FITC pric th SE 40 R 1eG E 9T, 1£75¢
D T LS, A LA A S (B IR S B
TeLg 05 E N R B, W] I S7 2 Fl CSFV 3 1] Bk

11241 - 11259
11118 —11138
11076 - 11092
11140 - 11161
11202 - 11221

TR AN EE A IE 3 PKLS 20045 50 g B A
BAPE xR
1.3 R4S EEEMRKE

W R R 2 HR 22 SOk b BB, B 100 L
PSRRI A B R 4 0 28 2 Mk 46 45100 B R A AL,
15 min i W8I0 25 50, 24528 495 4% A0 ARG I 2 R i 42 £ Ak
I H AT €0 25y B A it 0 A B, S 458 26 1 B AT
o 5%t F R B
1.4 $HEHIE ELISA

A T ZH ZURE it B b B B0 B BB A3t
7o ELISA Kl B BN T « A5 I L (2
T BT CSFV ZH0) A 25 pL CSFV B4, i
75 WLBHE | X BE R 28 3o Ak B S B R AR RE L
TR B o AR e FL R B, FHUR MRV 5 IR,
100 pL i B 1SR 3 48016 M AR 30 1 2E BE R TG
PUARTF &AL, ZiREE 1 h, P50 100 pL
TMB, 3856 5. €8, 10 min, /il 100 WL 28 R4 1E R,
T ALY OD s {1, B i 225 5 300 2 2 R 450 1 45 3k

i
1.5 RT-PCR
LS. 1 SI4am: HIBS %0k’ &l — x5y

PL/P2, 5|55 W3 1, T4 14 CSFV NS5B X
599 bp H R Bt
1.5.2 %% RNA B9#2H05 RT-PCR L 140 pL %
i, JH QTAamp Viral RNA Kit 4 s 7] & 42 U 5
RNA, BRI S Ul . fe)a $R IR RNA
JI50 pl AVE $Efii. SFE SRR R N 30 pl, &
10 pL RNA (6 L 5 x RT buffer 3 wL dNTP Mixture
(10 mmol/L) (3 uL 50 pmol/L 9-mer FEHL 5| ).
10 U AMV 120 U RNA EgHIHIF], M3 F H,0 &
SMABUA 30 wl, 42°CKi# 1 h,4K/5 70°C 10 min,
il #5451 cDNA & F - 20°CLRAF4 o

PCR S JWAKZ H7 30 wl:3 wl ¢DNA 3 pL 10 x
PCR buffer 2 L 2.5 mmol/L dNTP |- Fi#5]4) P1
P24 1 pL(10 pmol/L) .0.25 pL(5 U/pL) EX
Taq DNA B4 2857 H,0 %= 30 uL, PCR
TR :94°C 5 min;94°C 30 s,57°C 30 s,72°C 40 s,
30 MEM;72°C 10 min, [z 25 3 J5 B PCR P24
FH 0. 8% By REA 5 I iF 17 HEL UK, B8 S AR 3R G2 5 T
EE
1.6 RT-qPCR

He MRS S0 Bl — % 51 4 P3/P4 Fl— &
BEF P55 R ARE PN L3 1, T 3 = Mk
/N 99 bp., JEEE RNA [HZEUHT cDNA (15 S %
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Sh514, P8/P9 g N B, SIMI P S I 1. ki #
RNA f §2 BUAD cDNA 19 & 2% 1.5.2 #Ef7.
LAMP Jz W& 2 #5 25 pl: & 2 wl ¢cDNA 12 U Bst

DNA R & Hf#.2.5 pL 10 x Thermo Buffer 2.5 pL
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(10 pmol/L) \N5[4 P8/P9 £ 5 uL(10 wmol/L) |
MEE T H,0 #h 22 25 pLe B AMF N 62°C
1 h;80%C 2 min, P14 ¥ 1 0. 8% BiiJlig i 5E I
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2.1 BERENBER

(]2 A 8 5 Ol 06 24 2R 3R W, A 4 g 25 119
PK1S 20, 3 58 7 32 2570 A1 7% 40 i Jo 00 40 i Jis
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Fig. 1 Detection of CSFV cultured in PK15 cells by IFA. The judgment was performed as described in material and methods. A Negative control;

B Positive control; C: Inoculation sample 1; D Inoculation sample 33.

2.2 REEEBEEHKKEZKNER
o b B G- )RR S I AR 4% &% 09 R AR L,
15 minfi WELLE HL, Hodr 1.5.17.,22.25 .33 .42 Fil
I 5 17 2

48 “SRE A ITEIRATAS b B S5 T I AY £ (5 5%
FH BEE s HARE A AL B e Akt B — 2R 215 2%
LRI BINE . FR RIS RN 2 B
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Fig. 2 Detection of CSFV in clinical samples by colloidal gold immunochromatographic strip. 1: Positive; 5: Positive; 17 Positive; 2: Negative;

3. Negative; 4: Negative; PC; Positive control; NC: Negative control.

2.3 iR ELISA 4 R

ARG U004 75 6 340 40 SR b 0B, B X R Y
OD 45, 5 KT 0. 500 , BTN BRI OD 50 fELRE /N T PRV
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S AYER IR OD 5 fHZ 22 K T 8055 T 0. 300, 45 5 F1
TEN PHAE; P& Z 22/ T 0.20, W0 BA % 4k T
0.200 A1 0. 300 2 [u] 45 2 4| oy v] Bk, AR 45 A E AR
#fE,1.5.,17.22 .25 33 38 .42 48 Sl LA O FH A,
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45 SRR AL BE , HATRRE A BITE
2.4 RT-PCR &R
ARG TR B I HL vk 25 2R (1 3) ,1.5.6,17

bp M I 5 6

222533 38 42 45 48 S ktE: RT-PCR A& g FH
P, PCR W /N U AR AT S 599 bp , HAtb e A
ARG B, 45 2R A o

17 22 25 33 38 42 45 48 NCPC 2 3 4 7 8 9 10 Il 12 13 14

1000—
750—
o <599 bp

B3 JEfE RT-PCR &R
Fig.3 Detection of CSFV in clinical samples by RT-PCR. M. DI12000 DNA marker; 1,5, 6, 17, 22, 25, 33, 38, 42, 45, 48 .. Positive;
NC: Negative control; PC; Positive control; 2, 3,4,7,8,9, 10, 11, 12, 13, 14. Negative.

2.5 RT-qPCR #ilZ R

RT-qPCR 4% ff1 £k 1 7= : RT-PCR 43 >4 BH 1
B 11 ANEES (1.5.6,17.,22.25 33 38,42 .45 48
OB, 15 5 F 34 SR 4t RT-qPCR K
W25 5 A B (R ) o
2.6 RT-LAMP #4582

R B R A 06 e R Uk 45 SR, BHPEAE o A o S
BRI 25 (8 4)  FIPERE S DS . RT-LAMP A6l
G50 50 FE S TR 13 43 FHPERE S (1.5.6.15,
17 22 25 33 34 38 42 45 48 ), H A4 kE i A B
£, 5 RT-qPCR I 25 R ARAT
2.7 RTKGIN A SRR LE

50 FESL L8 £ 28 6 Tk Jr v A 1 Sy BH
PE,37 Gy R R BAYE . 38 S 45 SRR 4R
53 BSUESE R A, 5 28 AR 4 il AR S A Ay B, AT
B H T AR £ AR A 2 MR B T B, 45 5 FF
PR ELISA K500 25 340 R T e, Al g2 i T
FERPRAEAR Y ITE, 28 1k 3 ROy A 25 Sk B 14
1) 3 M HEAL (6 5 15 5 34 5 ) WY 4k IR
Pk, BAA 2 (A (15 5581 34 ) 28 RT-PCR £

MNC PC 1 5 6 17 22 25 2 3

4 FEFER RT - LAMP #2451

Fig.4 Detection of CSFV in clinical samples by RT-LAMP. M.
Trans 2K Plus I DNA marker; NC. Negative control; PC:
Positive control; 1,5, 6, 17, 22, 25, Positive; 2, 3 Negative.

Mk, RT-qPCR AT RT-LAMP A6 0 25 5 5¢ 4 AH
PF(F2) o MR LI B SRR AR, B f g YA U
J7 i J& RT-qPCR Ml RT-LAMP, J ¥ Jy 4 # RT-
PCR JA#ET S HUIFHE ELISA A& S 2 2

Jri

R2 6 MM T A H AR MBI
Table 2 Comparative detection of CSFV using virus isolation ( VI) , colloidal gold immunochromatographic assay (CGIA) ,
antigen-capture ELISA (AC-ELISA), RT-PCR, TagMan real-time RT-PCR (RT-qPCR) and RT-LAMP in clinical samples

No. CGIA AC-ELISA RT-PCR RT-qPCR RT-LAMP
1 + + (0D, =1.082) + + +(Ct=22.18) +
5 + + (0D, =0.983) + + +(Ct=23.76) +
17 + + (0D, =1.129) + + +(Ct=21.35) +
22 + + (0D, =0.856) + + +(Ct=25.12) +
25 + + (0D, =0.876) + + +(Ct=25.05) +
33 + + (0D, =0.926) + + +(Ct=24.08) +
42 + + (0D, =0.952) + + +(Ct=24.82) +
48 + + (0D, =0.812) + + +(Ct=25.96) +
38 - + (0D, =0.450) + + +(Ct=27.05) +
45 - + (0D, =0.294) + + +(C1=28.28) +
6 - - (0D, =0.161) - + +(Ct=29.07) +
15 - - (0D, =0.106) - + (Ct=30.35) +
34 - - (0D, =0.104) - +(Ct =30.66) +
Other samples - - (0D, <0.200) - - - (No Ct) -
Total 8/50 9/50 10/50 11/50 13/50 13/50
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3 it
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Comparison of six detection methods for classical swine

fever virus

Xiangpeng Wang''?, Xingjuan Zhang’, Yuan Sun’, Na Li’, Fan He’, Tianming
Chang®, Hongyu Li*, Zengqi Yang'", Huaji Qiu’"
(' College of Veterinary Medicine, Northwest A&F University, Yangling 712100, China)

(* Division of Swine Infectious Diseases, State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research

Institute, Chinese Academy of Agricultural Sciences, Harbin 150001, China)

Abstract ;[ Objective ] We investigated the advantages and disadvantages of six methods to detect classical swine fever
virus (CSFV). [ Methods] We used six methods, including the virus isolation, colloidal gold immunochromatographic
assay ( CGIA), antigen-capture ELISA ( AC-ELISA ), reverse transcription-polymerase chain reaction ( RT-PCR),
TagMan real-time RT-PCR ( RT-qPCR) and reverse transcription-loop-mediated isothermal amplification assay ( RT-
LAMP) , to detect CSFV in 50 samples parallelly. [ Results] The results showed that 13 samples were detected positive
by RT-qPCR and RT-LAMP, 11 by PCR, 10 by virus isolation, 9 by AC-ELISA and 8 by CGIA, and 8 samples were
detected positive and 37 samples negative by the six methods. [ Conclusion | These results indicated that the 3 RNA-
amplification assays could be used as the first choice for detection of CSFV due to the high sensitivity, while they were
vulnerable to false positive results arising from sample to sample contaminations or from other contaminated sources.
Although the virus isolation was time-consuming, it was still considered the “gold standard” and was indispensable for
confirming CSF outbreaks. The rest two methods, AC-ELISA and CGIA, yielded the results in a short time yet their
performance was hampered by a low sensitivity. Therefore, they were mainly used for herd diagnosis and not suitable for
individual test for CSFV infection.
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