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Development and preliminary application of real-time
PCR assay for detection and quantitation of the lapinized Chinese
strain of classical swine fever virus

DENG Li,ZHANG Yan-ming, LI Wei-wei, YANG You-cong, TAN Xiao-ni

(College of Veterinary Medicine s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was to develop a real-time assay for detecting and quantifying the vi-
rus loads of the lapinized Chinese strain vaccine against classical swine fever virus(CSFV). [Method] Two
pairs of primes and a specific TagMan probe were designed on the 5" untranslated region (UTR) of the CS-
FV genome whose accession number is AF091507 on Genbank. A standard RNA was constructed through
RT-PCR with the Standard’s Primes and then in vitro transcripted. The real-time PCR assay was devel-
oped by optimizing the variety of conditions. This assay was applied to quantify the virus loads of several
lapinized virus vaccines against CSFV in order to obtain a preliminary evaluation. [Result] The real-time

PCR assay for detecting and quantifying the virus loads of the lapinized Chinese strain vaccine against CS-
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FV was developed successfully. The minimum detection limit was 10 copies/uL,10 times higher than that
of the conventional RT-nPCR. The linear range was {from 1. 0X10° copies/pL to 1. 0X10* copies/uL. Data
of the repetitive tests showed good reproducibilities and the coefficients variations of 1. 0X10%,1. 0 X 10°,
1. 0X10° copies/pl. within and between batches were 0. 54 %,0.52%,0.39% and 1.47%.1.85%,1.01%.
respectively. The results of clinical application showed that the virus load in the spleen vaccine was 10~100
fold higher than that of the cell-based vaccine compared with each manufacturer’s products. However, com-
pared with different manufacturers, the virus loads in spleen vaccine were similar,and that in the cell-based
vaccine were discrepant. The maximum discrepancy was up to 27. 2 folds. [Conclusion) The real-time PCR
assay for detecting and quantifying the CSFV has high detection specificity and sensitivity,and good repro-
ducibilities as well, which provides technical support for clinically monitoring the quality of the lapinized
Chinese strain vaccine against CSFV,

Key words: lapinized Chinese strain of CSFV ;real-time PCR;in vitro transcription;standard RNA
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Table 1 Parameters of the Standard Primer
2 FE3 (5'—~>3") K J& /bp Tm fH/C N
Name Sequence Length Tm value (G+O/%
BZP-F ACTAATACGACGCACTATAGGGGTCTTTCACCAGGACTACAT 42 70.1 45.2
BZP-R TTTTTTTTTTTTTTTTTTTTTTTTTCAGGGTTCTTGGCTCAC 42 64.0 23.8

I BZP-F FRIL MR T7 J3 8 785 BZP-R FRIL AR5l A 23 4 T,
Note: The underlined part of BZP-F is the sequence of T7 promoter; The underlined part of BZP-R is the 23 T.

PRUES S E BZP-F (9 5" 51 AT T7 J3sh FIFA0L. 978 i BU%E DNA R BL (242 bp) AT LAFE T7
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Table 2 Parameters of the Quantitive Primer and Probe

S ¥ eenee Longth Tovalue(GHO/%
qPCR-F GTTCTGCGAGGTGACCAAAAG 21 58.0 52.4
qPCR-R GATGCACACATAAGTATGGTAAAGC 25 57.7 40.0
gPCR-P FAM-TCCGTCGCTACCTGTCACCCTACCT-Eclipse 25 67.4 60.0
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Fig. 1 Amplication results of standard fragment
M. DNA Marker DL.2000; 1. Standard fragment;
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Fig. 3 Sensitivity test of real-time PCR for CSFV detection
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B A8 T A1 10K IR FURR E B RNA Ab, o B
i B AR IR R IS SO E S R AR d
WG it PCR J5 A MG IRE # 0 R AF R 4k
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Speciality test of real-time PCR for CSFV detection

25 30 35

A. Blood poising of the CSFV shimen strain; B. Standard RNA for positive control; C. Positive sample of PRRSV;

D. Positive sample for BVDV; E. Full-length genome plasmid with PCV-2;F. Negative control
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Table 3 Ct value and intra-coefficient variation(CV) of standard RNA of high,medium,low dilution
iR g/ Sp— o i W /0
(€2 e Cty Cty Cty Cty Cts Cts Ctq Ctg L(th;ié]a{fi (T’?fffv *thml(ﬁfj‘ﬁ/ %
Concentration - co :
1.0X108 16.37 16.45 16.21 16.35 16.27 16.34 16.20 16.23 16.302 5 0.088 4 0. 54
1.0 106 22.65 22.91 22.68 22.90 22.58 22.81 22.75 22.70 22,7475 0.117 7 0.52
1.0X10% 33.59 33.33 33.35 33.20 33.47 33.20 33.36 33.40 33.362 5 0.131 2 0. 39
R4 SHEEBERER RNALRAHPEENE S XN CERMEAETREH
Table 4 Ct value and inter-coefficient variation(CV) of standard RNA of high,medium and low dilution
ke BE/ Sp— o i " /0
FEDL -y LY Cry Ct, Cts Ct, Cts Cts Cts Ctg L({tq;ii{qﬁ g’?fffv ﬂthf‘;ﬁﬁ/ﬁ
Concentration - o :
1.0X108 16.30 16.55 16.80 16.35 16.23 16.74 16.88 16.52 16.546 3 0.243 0 1.47
1.0X 108 22.75 22.94 23.61 23.45 22.78 23.31 23.80 22.70 23.167 5 0.429 4 1. 85
1.0X10% 33.36 33.86 34.23 34.05 33.57 33.80 34.36 33.64 33.858 8 0.340 0 1.01
2.4 PWHEE PCR FiES RT-nPCR B L%
AR ESD RNA M 1.0 X 10° $8 01/l #5210 %
FEEER BEZ 1.0 X 10" #8 01 /pL, 3E47 RT-nPCR "
KT A0 g/ L B AR WEEE I rL vk S5 R WL 7,
HIIE 7 Al %0, RT-nPCR J5 35 19 R A% 4 1. 0 X 10°
P50/ Lo EAS I 50 57 1 PO 32 1 PCR J7 kA% 1
MR,
2.5 WHEE PCR FEMEHFEMHNAN
XF 3 AN R 58 9 e A 55 B 5 B ML I B AN
AR E AN S TR R E S, RS
B 7 10 {3586 B B B AR e & RNA () RT-nPCR 4§ 3 45 5t

AP, 3 AN S ALK e R BT R O R A R R T AN
B 23 2 ARV 1Y 85.33.460 A s AR AL Y
LR B R R AL TR — B g 2 R R R HE
240 M6 T P R R T R AR R (BT 50 R IR E (C
75O/ 27, 2 . ZRECR .

MI1. DNA #5#f DL2000; 1~8. 43518 10 17556 14 5 B 1
1. 0X108~1.0X 10" 01 /L brifEfh RNA; M2. 20 bp DNA Frif
Fig. 7 Amplification results of Standard RNA of
10 fold’s serial dilution through RT-nPCR
MI1. DNA Marker DL2000;1—8. 1. 0X10%—1. 0 X 10! copies/uL.
standard RNA;M2. 20 bp DNA Ladder Marker
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Table 5 Results of real-time PCR of vaccine samples from 3 different manufacturers

I e Cr fig VIR RO & B/ (B L - L)
Manufacturer Vaccine Type Ct Value Start CSFV loads
A Wk Spleen vaccine 18. 36 2.41X107
Al Cell-based vaccines 24.98 2.84X10°
B BT Spleen vaccine 16. 86 8. 86 X107
ML Cell-based vaccines 21.83 2.67X10°
C M Spleen vaccine 17. 44 1.52%107
il Cell-based vaccines 27.17 9.81X10*
3 Wi P51/ L 5B AR B 00 2 P 5C 32, O HL S IR B A

VT AE K 926 5E i PCR 43R DL 3 8503 v L 4
S PE R M OC R A AR AT B AR LR B BT Iz I
ForFAY A, BN A i 2O E
PCR H A & 8 Al CSFV By 42 38 bl ok bk 27107,
ARSI S T — AR R R R S B R
PG B RS T 4 B b 55 B W 2¢O it PCR
Be. AU T 51 AR T 3 2 ] GenBank A
i1y CSEV #ufk 55 3 bk (& 55 . AF091507) 4 K 3
L P51 5 Al 2 % IX 8 31, 3545 7% CSFV G fb 59
Bk 5 GenBank H N A i) HiAlh 34 #& CSFV # bk 4
FEH P HEAT T b A5 R s . 5 29 B
CSFV # Rk A J5 M3k 95. 8% ~100% . 5 3 4b 5 k[
PN 87.3%~91.5%,

P E T PCR 2 A mh b ofi i 1) 32 FH B H: ot o
SEROCHERE M R R — M O T R R PR
PRAIE £ 25 B8 22 8] B 280238 — B0, b v 75 5 A
FEAHA [ SR LR 4 RE Y SR T CSFEV T 5
56 B I AL T B0 mRNA B H ARG A
EE O E AR ST BN A g, 0 Bk T
FEL BB R SR S TP R B BURL AR
K bR AE A AH RIS BB S CSFV 78 I 7% 5 id /2
HR R I LSO bR AE S cDNA 7 28 % i
PCR 2 B2 (9 97 BE ROR AN S — 30 BeAh 2%
sk PSR cDNA E Ry bR o i (H %
07 ¥k AR BRI DG E B PCR 22 Rij B i 7 3% L (il
BAELRG TR WK T 20IF &% 2805 3540
JUHE N G e AR 0 R U5 [ b 2% 35 Hoff-
mann %% Dimna 2517 LUK S8 55 () RNA /BN
P i o AR 47 b DR AIE T4 i 0 A e A 28 IR 2 T Ak R
() — P RO BT . A BIE 58 AR S0 2 S 9 5 i 4
T AR ES RNA, ek ), 4l B & L il & 47, R 4
R 1 YR BV AT AR A Ak RE B W AT R A
FEhn ME & RNA $¢ 10 %5 88 B2 fi B 2F 17 2¢O o =
PCR #ill , 40 /N6 R P, I A5 45 fE i 6 75 10° ~ 10°

#) 10 # 01 /pL () RNA B4k . 5 Hoffmann %% 1y
WFFE 45 5 (8 #5 U1 /) Fe A — 2,

ISk AR R T — 98t i PCR 7 ik
G0 4 9 G b 55 2 5 R PR A A L R TR AR A
JrAE, &2 AL T B VE A R 4 AT R I B[], A
RNA $EHCE] 25 F 4047 H % 3 h (B B3k — floh 4
h'0) T A K AR B 4 43 AT ARG 5 e Ah I s
B T REA [B] 1 28 X5 Y w2 5 FF A Al A Y T
TR YN T 75 Y S G I 24 2R (14 5 T

AMWFFE R F 57 9 8 7 PCR J7 ik, xF 3 A4~
T A 72 8 S S Ak 55 75 20 T R TR 0 )k AT
TR, S5 R R [/ — T R P S e
St LU A LV R B 1~ 2 AR B AN TR K IR
B ESEERAR AR RS A
IR 2257, AN, T AR5 851 1 95k
€ it PCR J7 ik [RIARE AT LLUE 46 90006 28 A 118K, Rt
AL 2 ke A 00 28 i s 5 7 200 RO v ) B I O X
SR BIF T T e B E AN () 0 v ) 398 1 D0 R AL T B
AL,

[ 5% k]

[1] Qiu H J,Shen R X, Tong G Z. The lapinized Chinese strain
vaccine against classical swine fever virus: A retrospective re-
view spanning half a century [J]. Agricultural Sciences in Chi-
na,2006,5(1):1-14.

(2] WREmr. oRAEH ARG K , 5. 1 7 DSt e i 40 0 0 o e 1k 55 7

W20 2 & PCR $ AR [T, o B0 % 4 4, 2003, 18 (2)
124-128.
Chen Y D,Zhang C Y, Zou J X, et al. Development of a real-
time PCR assay for rapidly quantifying the Lapinized Chinese
Strain Vaccine Against CSFV [J]. Chinese Journal of Virolo-
gy,2003,18(2):124-128. (in Chinese)

[3] Heid C A, Stevens J, Livak K J, et al. Real time quantitative
PCR [J]. Genome Research,1996,6:986-994.

[4] Mackay I M, Arden K E, Nitsche A. Real-time PCR in virology
[J7. Nucleic Acids Research,2002,30(6) :1292-1305.

(5] 2 2,430 8n5t, 4. 9O it PCR #RTE 4 F R 1
BT e R (1], [ s OB B, 2009, 36 (4) : 73-76.



Pl e MR K 0 AR

5 39 &

(6]

(7]

(8]

9]

(10]

[11]

Li A,Xie ] W,Wei ] G,et al. The application of real-time PCR
[J 1. China
&.Veterinary Medicine,2009,36(4) :73-76. (in Chinese)
KEW.E B, 8,55 FQPCR 155 3 ™ 5ok i o iy
W FE ke (1], 3l B 24 4 | . 2008, 29 (11):55-59.
Song Y T,Wang Y, Liu Q,et al. The application of real-time

on molecular detections Animal Husbandry

PCR on detections of genetically modified product [ J]. Pro-
gress in Veterinary Medicine,2008,29 (11):55-59.
Risatti G R, Callahan J D, Nelson W M, et al. Rapid detection
of classical swine fever virus by a portable real-time reverse
transcriptase PCR assay [J]. Journal of Clinical Microbiology,
2003,41:500-505.
WEIT. T %A% N YO E B PCR BAR P e &
Ko s 7 (], i D0 R 2 2 4 BE A% . 2004, 50 (6) 746~
750.
Wen G Y,Wan C,Pan Z S, et al. Detection of classical swine
fever virus with a real-time PCR assay [J]. Journal of Wuhan
University: Science Edition, 2004, 50 (6): 746-750. (in Chi-
nese)
Urika ] C,Joze G,Ivan T,et al. Real-time RT-PCR assay for
rapid and specific detection of classical swine fever virus--Com-
parison of SYBR Green and TagMan MGB detection methods
using novel MGB probes [J]. Journal of Virological Methods.
2008,147(2) :257-264.
Ralph J A,Oude O, Morrissy C J,et al. Detection and quanti-
tative pathogenesis study of classical swine fever virus using a
real-time RT-PCR assay [J]. Journal of Virological Methods.,
2006,131.78-85.
Fronhoffs S, Totzke G, Stier S, et al. A method for the rapid
construction of ¢cRNA standard curves in quantitative real-

time reverse transcription polymerase chain reaction [J]. Mo-

[12]

[13]

[14]

[15]

[16]

[17]

lecular and Cellular Probes,2002,16:99-110.

Hofmann M. Construction of an infectious chimeric classical
swine fever virus containing the 5'UTR of bovine viral diar-
rhea virus, and its application as a universal internal positive
control in real-time RT-PCR [J]. Journal of Virological Meth-
0ds,2003,114.77-90.

Bl OB R AL SF L R ED T 9O 52 i PCR ARHE R
PERCAR A ke gt [T Wil %4, 2009, 21(1) : 35-38.

LuY G,Dai X J, Yao ] H, et al. Construction of a positive
standard of the real-time PCR assay for detecting classical
swine fever virus [ J]. Zhejiang Journal of Agriculture Sci-
ences,2009,21(1) :35-38. (in Chinese)

Emde, XVE % R 9O E it PCR KN J7
ey [, ik € . 2009, 30(5) :36-40.

Wang Y L.Liu ] Y.Han J,et al. Development of a real-time
PCR assay for detecting the classical swine fever virus []J].
Progress in Veterinary Medicine,2009,30(5) :36-40. (in Chi-
nese)

BT RMR IR R AR YO E & RT-PCR Jr7 2 4 W ¢
e [ o [ BB B2 2% 41, 2007, 29(6) :467-470,

Shi Z X,Xu X R, Tu C C. A real-time PCR assay for detecting
classical swine fever virus [ J]. Chinese Journal of Preventive
Veterinary Medicine,2007,29(6) :467-470. (in Chinese)
Hoffmann B, Beer M, Schelp C,et al. Validation of a real-time
RT-PCR assay for sensitive and specific detection of classical
swine fever [ J]. Journal of Virological Methods,2005,130(1/
2):36-44.

Dimna M L. Vrancken R.Koenen F.et al. Validation of two
commercial real-time RT-PCR kits for rapid and specific diag-
nosis of classical swine fever virus [J]. Journal of Virological

Methods,2008,147(1) :136-142.



