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Abstract: In order to the develop muliples ‘real-time PCR for detection and differentiation of wild-type and vaccine strains of classical
swine fever virus, apair of common primers and two differently-labeled specific MGB Fluorescence probes were designed against conserved
domain of the 5°-UTR of wild-type viruses and C-strain vaccine. Moreover, in order to prevent the falke negative result, pseudovirus was
prepared for monitoring. The multiples real-time PCR-method showed 100% specificity for the selected panel with the sensitivity being of 1
TCIDso/mL for wildtype virus and 0.1 T CIDs/mL for C-strain vaccine. The reproducibility experiments showed that the variation coefficients
(%CV) of intra-essay and inter-assay ranged from 0.7% to 2.2%. By using this method, CSFV RNA was detected in specimens of meat, spleen
and blood with paositive rates of 66.7%, 60.0% and 77.8%, respectively, while the positive rates obtained by using the standard assay was
52.4%,40.0% and.50.0%, respectively. The result statistics showed the existence of PCR inhibitos in the clinical specimens and specimens with
inhibition ratio being of 5.6~10.0%, indicating the importance of pseudovirus as IAC when PCR was used to detect the RNA of wild-type
viruses and C-strainvaccine.
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Table 1 Nucleotide sequences of primers and fluorogenic probes

5] 4 RIRAT B 71(5°—3") TmAE/C  ®42?®  Kdbp GCEE/MN 434 Eibp
CSFV-F  GGGCTAGCCATGCCCATAGTA 59.9 90~110 21 57 122
CSFV-R GGCTTCTGCTCACGTCGAA 58.7 192~210 19 58

CSFV-W-Pb FAM-AGTCCCTCCGTTTGC-MGB  69.0 117~132 15 60

CSFV-V-Pb . VIC-TCCCTCCGTTTTGC -MGB 68.0 117~130 14 57 132

Pb-IC . CY5-GAGCCTTCTCTCTGC-MGB  69.0 15 60

E: a 2% 4 B4 JQ268754.1 (GenBank).
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PARN-CSFV-IC 41 fi. ¥ PARN-CSFV-IC FE 415
b s BL21 Bk, IPTG % SRk HI& &%
B e,
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2.5 uL 10>puffer, 0.5 pL Taq polymerase(5 U/ul), 0.5
uL reverse transcriptase (5 U/uL), 2.5 pL RNase
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RT-PCR W27 Ak, RN sONAR R H 514
ARG FEREAT IR e, DISRASRAIRH CT (EAI L 1)
FOGIREHEINE (ARn.

1.25 %% RT-PCR #9 R % &

FRIEREA (I FUESD) oy Bt R B
MG A T2 BB — A AH PK-15 41 U7E 5 5%
fA4-MyE ) DMEM B 7R3 db i 7385, JeH& 50
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F C-strain vaccine ZH [A A (145 5 2R 5. FHZH P2 ]
RS0 () 7% 5 R BRI A T VR B
1.2.8 &KX

I FH BT ST SRS 995t RT-PCR 2254 80 173 IIfi PR S
CABH PR RHEA TR I, E0HE 42 43580 10 AT
A1 18 3 I RE s[RI RIS 70« A | IFA
AT IR 7 2450 Y DAL R 38 4 4 g 3o ik il PR
SEARMFEA TR ; X2 RT-PCR EAME G875 1%
or 2R AT E A

2 @RS
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Table 2 Specificity of real-time RT-PCR for wild-type and vaccine viruses of CSFVv2

AR FERD (REHT) KR R

Classical Swine Fever Virus(CSFV)HNCIQ3-125
Classical Swine Fever Virus(CSFV)HNCIQ3-121

Classical swine fever virus vaccine

HuNan,2004 +
HuNan,2005 +
Guangzhou,2008 +

Pestivirus
Bovine viral diarrhea virus(BVDV)LNCIQm31 LiaoNing,2005
Bovine viral diarrhea virus(BVDV)SHCDC0260 Shanghai,2005
Bovine viral diarrhea virus(BVDV)SHCDCO0317 Shanghai,2005
Highly virulent Chinese-type PRRSV ADCPC 101 ChongQing,2006
. Highly virulent Chinese-type PRRSV ADCPC 123 ChongQing,2006
Avrterivirus

Highly virulent Chinese-type PRRSV ADCPC 131
Highly virulent Chinese-type PRRSV ADCPC 145

1980

ChongQing,2006
ChongQing,2006
#TR
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Highly virulent Chinese-type PRRSV ADCPC 152 ChongQing,2006 -
Normal PRRSV ADCPC 1001 ChongQin g,2001 -
Normal PRRSVADCPC 1120 ChongQing,2003 -
Normal PRRSV ADCPC 1321 ChongQing,2004 -
Normal PRRSV ADCPC 1542 ChongQing,2005 -
Parvovirus Porcine parvovirus(PPV)SZCIQ 0138 ShenZheng,2004 -
Porcine parvovirus(PPV)SZCIQ 0219 ShenZheng,2004 -
Porcine pseudorabies virus(PRV)GZCDC 0564 Guangdong,2004 -
Varicellovirus Porcine pseudorabies virus(PRV)GZCDC 0958 Guangdong,2004 -
Porcine pseudorabies virus(PRV)ADCPC1983 Sichuan,;2005 -
Transmissible gastroenteritis virus(TGEV)GZCDC 0874 Guangzhong,2006/ -

Coronavirus Transmissible gastroenteritis virus(TGEV)GZCDC 0368 -« Guangzhong,2006
Transmissible gastroenteritis virus(TGEV) HNCIQ 7-303 HuNan,2005 -
Porcine circovirus 2(PCV-2)SZCIQ0165 ShenZheng,2005 -

Circovirus

Porcine circovirus 2(PCV-2)LNCIQ404 LiaoNing,2005 -
Swine Vesicular Disease Virus(SVDV)SZCDC 0358 ShengZheng,2004 -

Enterovirus . . . .
Swine Vesicular Disease Virus(SVDV)ADCPC397 Chongqing,2005

: aADCPC: ZRFhRmAmIzH M+ 3; LNCIQ: L THasm: S&ZCIQ: Ry f: HNCIQ: #d itz k; SHCDC:
L& HEmREH 5T 0; GZCDC: J M Hmishl S 8 SZCDC, "Ik mIsH] 5 M #:0; b mEL AL hiF FXIBRMH
Fo HiXI A2, CSFV &M F#%; cCRT-PCRER: +A4fakk; - Ak,
7 3 W RT-PCR FFLEARAAENNES 4
Table 3 Intra-and inter-assay reproducibility of real-time RT-PCR

& & (Ct4a) .
Bk 1 . 3 Ct F#14(SDY) % F AH CVI%®
(TCID50/mL)
A FEHK A REHK FE REHK AL RIKk  FHiE Bk A AWK
AT
104 18.05 19.31 18.85 19.07 1881 19.85 18.70 19.12 18.6(0.37) 19.3(0.36) 1.3 1.8
103 2241 2380 2212 24.01 2235 23.64 2213 23.02 225(0.15) 23.6(0.43) 0.7 0.8
102 25.85-:.28.00 25.60  27.00 25.48 27.82 25.54 27.81 25.6(0.16) 27.7(0.45) 15 1.8
101 29.00 31.12 28.69 32.07 2856 31.93 29.10 32.65 28.8(0.25) 31.9(0.63) 1.9 2.2
1 32.20 1 34.65 32.00 34.83 3245 35.00 3248 35.79 32.3(0.23) 35.1(0.50) 1.1 15
0.1 35.71 NDc 36.23 ND 3731 ND 3657 ND 36.5(0.67) ND 1.8 ND
28 18] AT
104 18.50 ' 20.04 19.00 19.57 18.68 20.20 18.90 19.85 18.8(0.22) 19.9(0.41) 1.6 1.2
103 22.02 2356 22.73 23.89 2250 2424 23.00 2450 22.6(0.42) 24.0(0.21) 1.7 0.9
102 26.00 27.15 26.18 26.98 26.50 27.00 26.40 27.40 26.3(0.22) 27.1(0.19) 1.2 1.3
101 28,50 31.15 29.00 31.26 29.23 31.50 30.01 31.96 29.2(0.63) 31.5(0.36) 1.7 1.3
1 3243 36.10 33.23 3511 32.89 3485 3257 36.41 32.8(0.36) 35.6(0.75) 1.2 2.0
0.1 3718 ND 36.92 ND 36.24 ND 3631 ND 36.7(0.46) ND 14 ND

b % # % #k: Coefficient of variation=5.D./Ctmean; c 4] A 4,

Wy, SRR, 2 MORHEREEA 1 PR AL Sa T Ak
1 R EAH B R RS e e gt 48, SRRV N 1T
v 27 R SREBURTEARK 1R BRI B RS 5

R

A (R 2), EPTERIREES, KRt 100%, #
1981

E:oa bR E:
2.3 % % RT-PCR By 4 514

I T EEAZ [1%¢  RT-PCR JRIVAR R 4353 6F 29 8k A
] AR AR R B A SE B0 1 PR Sl 55 BRI AT A
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2.4

Y RT-PCR X4 A« R ARAN IR kL T 45 B 5 4G
I BATE 245 510 66.7%. 60.0%. 77.8%, TMifE4:)7
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Table 4 Detection results of 80 suspected positive samples

B3R PCRIM A 2 1 (42) J% A% (10) A (18)
s HE  Rehk FE ARG HE  Aahk
Positive/positive/ positive 20 0 4 0 9 0
Negative/negative/ positive ¢ 2 0 0 0 0 0
Positive/negative/positive 0 0 0 0 0 0
Negative/positive/positive 0 0 0 0 0 0
positive/positive/negative 8 0 2 0 5 0
negative/negative/negatived 8(2) 0 4(1) 0 4(1) 0
Positive/negative/negative 0 0 0 0 0 0
Negative/positive/negative 0 0 0 0 0 0
Positive rate/% 714 0 70.0 0 83.3 0
Real-time PCR positive rate/% 66.7 0 60.0 0 77.8 0
Common assay positive rate /% 52.4 0 40.0 0 50.0 0
Inhibition rate/% 9.5 0 10.0 0 5.6 0
A a RAR EPCRY =40l - b d o & Aol o AriX Jofel FAIRIRGY i 58 %% ; cPCRAM; d 465 F 69H AR %

IEEGAE R e Il B=(cHd)/ R EHL

I PR 328 56 B0 G 11 3% BA R FH A% G2 07 VA AN 58
RT-PCR 7L AT Kl ¥ A TE AR I 1 R 5o
RT-PCR A J7 V27656 AL, BERHHEART T30 s el o 47 1)
FI PN 95%. 10.09%F1 5.6% (WK 4). IFER
IR, 7B AE R ANPE ik RNA 4TI
B, IR BRI A T AR s R A L E )

AR, FREEE BIARRF RARAT KAE TR K
TAk, IRRIE TR 24, WL T FrE el
57 CRRIBURR 7 T R BERPE SR AL, TERREEE
o b S R AR R AN, XA SR
PRAZ W T AR IIAE o s #5 R A v 225
JREE B RGP SR, A2 MR
IE ARG . BRI o 2 TS CELISAY Fll 4%
- O M RN (RT-PCR) 25, a7 B Eh )
FEREAAAER MR . BV P BRI, Rl 2K 5%
AR s PURPUAS AT I AN A BURE AR e
X BRI G AT e W R R tAh, TR
H A7 i St S b 5588 5 AR G e B, 1S B
Jubt 5 G S FE A Gy 1X 5%

BE# CSFV 73 FLEWE LR N, J CSFV A
[F] B BRI AR DR 4 P 9 [l 82K %, PCR

1982

AR B FAT RIS R K 2 1 T CSFV ks
M. REFESHET CSFV — 5% RT-PCR il 71,
LA CSFV Shimen #k E2 JE RIS, {H CSFV 5#
BRI BRI B 2 A B, A A %
T GG B BB B T R8s 7E CSFV %A 7
[ AL ok, EERE N £ RT-PCR FASLH
RN ER RT-PCR RE kI CSFV 385 59% 8,
5 H£ # RT-PCR il CSFV Al H: At 9555 AR I8
AR, BRI L T %) CSFV it §5EE1
£330 RT-PCR J57%. Immanuel 2. Huang %54 57 57
TR CSFV 5 B bk A5G B T AR IR S5 A
RT-PCT J7i%, B AR S IBUSIERR 50, (HA7
TERT MRS ATR, 752G SHREEAE, PRI T H M
BERATI AT N o TEATTE Y, N T Wi
SRR R, BAET MR 5-UTR XIE
BT BHENF AT MGB 54 17— Fh— 2598
Bt RT-PCR AT IEEA, AT [ iAo AL 2 ) FEi i
BEHT BERRANSE k.

3 g

3.1 AWFFEIN GenBank HE SR CSFV 2% Al
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B A R ML I 5-UTR AR 25 (5838
PRZ TS A, Wit T e AR X CSFV 5 25 Al 55
B 2 5 MGB /Kfil R4l B 0HE KR E 5190
MGB #RE! Ll LK M2 ik FESE T AL, T —
FhAEALLE ) CSFV B ARG A0 55 B8 111 SER 9
& RT-PCR J7i%, Hrbohy 1 S0 5 il B FEpk A2 P
PR, NIRRT HE K CA S SE (R FE M E I 60 C 42
2] 65 C o ik LA FRE AT ) 32 I R #E
CSFV BFEppk 546 S A 55 550% bk ORI, UFSE %
Ji i SEARRRIX 4> CSFV B #EbRkANZ ik, I H 5 H A
I B B IRIR B AR AR R R R B, 1% Tk
LAk G AT R 1 TCIDso/mL FISEJE P &A1 0.1
TCIDso/mL HIGR AT EE 4535 0T 29 k5786 B0 PEAH ¢
(P09 FEAN 1 RIS PR vk TR, 45 2R 2 MR
TR BRI 1 BRI S0 S b S5 T RS AR L R ek
TIE I LR, 11 H T 27 PR S SR AR S EE Y
BA VOGS TE, N—FHEL, HAMME. 4R
B, BTt S RE R B R, ST
WX G ICAE X R

3.2 AWHFEEERN, T —LEH PCR HHIFE &R
IRERL, 75 8520 BT VA VR ME— AR 7 78, AR
T 5 250 s 708 A B MEAN I3 ket PCR A4 1
M54 9.5%. 10.0%71 5.6%, PCR 1] /7 A5 ok 2%
AR EEUI, (BB P B3R BH paAs % 7= PCR Al
AR EEN. A4, PCR MARF] (AnfF. dNTP)
IR AR PRI TR B N NI E SR Rk SRR
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