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BHAE . BHPE S A 37.5% , J5 41 40 BT 0, 8 MR W AT 88 bk ) EO % 1 e . & 3% W2 [ U8 1 43 B 42 97. 026 ~ 99. 3% I
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Establishment of RT-nPCR method for detection of CSFV and
analysis of CSFV EO gene in some areas of Shaanxi province

WU Xu-jin,ZHU Xiao-fu
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Husbandry and Veterinary , Xianyang Vocational Technical College s Xianyang ,Shaanxi 712000 ,China)

Abstract: [Objective] This study established an EO gene based RT-nPCR method for detection of CS-
FV for reliable clinical diagnosis,and analyzed CSFV E0 gene sequences in some areas of Shaanxi province
to reveal molecular characteristics of CSFV EO gene and provide basis for CSFV prevention and control.
[Method) According to CSFV reference sequences in GenBank, we designed and synthesized two pairs of
primers,and established a classical CSFV RT-nPCR detection method. Its detection sensitivity and specific-

ity were tested before being used to test suspected swine fever tissues collected from farms in Shaanxi
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province. The EO gene sequences of obtained 8 strains were measured and homology analysis was conduc-
ted. [Result] RT-nPCR detection method for CSFV was established with the detection limit of 6. 7X 10 °
ng/L. Target genes could not be amplified using DNA/cDNA obtained from BVDV,PRRSV,PCV-2,PRV
and PPV ,indicating that the established method had high sensitivity and specificity. 12 out of 32 suspected
swine fever tissues were found positive,with the positive rate of 37.5%. Sequence analysis shows that nu-
cleotide homology and amino acid homology of 8 prevalent strains EO were 97. 0% —99. 3% and 94. 8% —
98. 5% srespectively. Compared to the reference strains,the nucleotide homology was 83.4% —95. 4% ,and
amino acid homology was 85. 8% — 98. 1%. The nucleotide homology with vaccine strains HCLV and C
HVRI was only 83.4% —85.1% and the amino acid homology was only 86. 1% —89. 1% ,showing a signif-
icant variation trend away from the vaccine strain. Phylogenetic analysis reveals that the 8 pandemic strains
belonged to genotype [l group. A pandemic strain (SXWNO02) with mutated E—>K at the 94th site of EO
Rnase active motifs was found for the first time. Other sites did not mutate. [Conclusion] The established
RT-nPCR method had high sensitivity and specificity and can be used for clinical diagnosis. CSFV infection
was serious in some areas of Shaanxi province and prevention and control should be well conducted. We

found a greater mutation of pandemic strain EO gene,especially variant strains appeared at key sites,which

needs close attention.
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¥ 95 (Classical swine fever, CSF) & i % 5 %
# (Classical swine fever virus, CSFV) 5| #2 8 — F
o B A e M R RN BE T2y, |2 A A
TS L N SR R R . CSEV
JEHE BE LR BE R 5L, O BB IE B RNA
B. CSFV REHKEZ N 12,3 kb, it 1 Al 57
2 B, Bk v B R ik v HE S0 T Sy Ne-
C-E0-E1-E2-P7-NS2. 3-NS4 A-NS4B-NS5A-NS5B4 |
Z R WS T8 BB U e nT e AR A [) 1 A
B TEX S H B0 MR F AR S MUK = AR A
PEHUIR, )2 CSEV g 46 g f5 4k — mT DL 23 6 21 40
MukE % LW bR A . PRR L E0 A
A RNA g% . H E0 o] G2 5 8Os 8 F5 28 B 1
FHEBFA TR R IR A Y,
ZAER RN T ZFRIRIZ W BOR TR 2 W L
B o DGR TR B 5 W B | B 8 AR
BHARM RT-PCR £A , Hrp L RT-PCR 4 R N
U R AL W E AR Z -, CSFV Eo0 &
PURH X £ 5F 5 J& CSEV 3 112 W 1% o B2 4o i 56 1A
KA LR, 3 e A8 R By 45 b — B AR e N
F AW L AEFE A ) A HERS 1 222 3 R BRI
BEOARAE TS, F M EERIE AT B b S
FEHAR A 2, G, A 5T L ST — Fl RT-
nPCR §"3% EO Je P gy 46 I 75 32 , [/ i i 47 EO J3 31
G3HT s LU A 0 DR it 43— ol bl gt L R B R S 0012
FB I R 50 0 T CSEV o F it ol . ok

BB RS %
1 M-Sk

.1 # ™

L1.1 R & WMEWSESHRRETEKR. SR
BE R A0 B P IS 2RO #E (BVDV) XY08 B 1
H-5 %5 ¥ (PRRSV) CH-1R #k . 8] 3F 4§ 7 (PCV-2)
SD06 #% I AE R 7 (PRV) Bartha-K61 #k . 40/
B (PPV)ZJ05 B Ry 2 1 55 5% 43 23 2 A » 15 i Jal BH HR
b AR 2 B F R BRI T B e o TR 2
112 aagmAat  BEURE IR 4 200 kil 3h ¥ 9% s
SRS W g R A i 32 1L A ik A
BBAT (L1 43 P8 2615 (5 ) VXS T (9 #3) IH g
G D M2 )38 . 08U R 55 9T |
JHFRIE VB IE bk L 45 R R Bk A L BIF S Ak 3L L 12 000
r/min & .0 10 min, U EWE R T — 70 CAR 4%
.

1.1.3 £ Z4&#A TRIzol Reagent 34 Invitrogen
INEVAE R R S (AMV) \RNA #7141 %) .DEPC
A B K rTaqg B . dNTP, EcoR T . UNIQ-10 # =X
DNA g B & 40 5 4B TAY TR R A
B w5 pMD18-T 44 5e f ik 71 & . BamH 1 K&
Hind Il FR 11 P9 V) 8§ 35 2 TaKaRa 24 &) 77 i
DHS5a KIHT & B S50 o AV 12 W S g =
AT
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1.1.4 314kt 54 m MR GenBank b &N
3% T HCLV #k (GenBank % 554 . AF531433) |
Shimen #k (GenBank % 3 5. AF092448) & XA ¥
G351t 2 X519, R RT-nPCR J5 i: 473 E0 %
LB EFN T L E0-1F:5'-AACCACCAGAATC
TAGGAAG-3', E0-1R: 5'-GTGTTTTTGGGGAG
GCAAGC-3";E0-2F:5'-AAAGCCCTATTGGCAT
GGG-3',E0-2R:5'-GGTGCAGTTGTTAGTGTAC
C-3", WY 3 A B 801 bp, 519 i A4 T4 9 T 72
) A B F 4 8 F DEPC kb 37K 95 fife . 48 ok JiE
25 pmol/L, —20 CLRAFH .

1.2 A &

1.2.1 CSFV ¥ RNA #98 R B R # % HU CSFV
PEW B 250. 0 L, Hl TRIzol Reagent #£H & RNA,
R AR T, RNA T v i i 5 5% 5% I
IO - 2 i A : DEPC 4b Bk 12. 5 pL.5 X AMV
Buffer 4.0 uL,dNTP 2.0 pL. F#34 E0-1R(10
pmol/ID1. 0 pL, AMV 0. 25 L, RNA [ 31 ] 7
0.25 pL, BKFL 20. 0 pL. Ff RNA T4 )5 F Bc 6
U 1) 2 Bt 3% B2 I W76 53 15 A 4 000 r/min I B 8.0
5 s, B 42 "COKW RE% 5% 90 min, B 5 57 B VK
FABCER A0 G BT E cDNA ¥ B,

1.2.2 CSFV RT-nPCR #a@l 7## &3 LIEH
WRERY cDNA B WAE R BEAR B RY 3G 5%, 26 1
WP W NI ZF ., cDNA 2.0 1L, 10X PCR Buffer
2.5 pL,dNTP 1.0 uL,E0-1F,E0-1R(10 gmol/L)
#% 0.5 pL 2% rTag DNA B4R (0. 25~1. 0
pL)HT Mg Jl (0. 5~3. 0 pl) . J 4l K #b 2
25.0 pL. ZAFEE R 95 CHUZAEYE 5 min; #EAJE
J& 94 °C 50 s AR iR KR EEh 52 C & 58 Cilkk 1
min,72 CZEfH 1 min, 3 30 PMEI ;5 J5 72 C iEfif
10 min, 5% 2 Y G BAR R H B 2.0 pL 25 11k
T 1G PO VE BN AR R SRR 1 R HE L 51
iy E0-2F \E0-2R., #1152 I 44 5 1B g 4% A1 1) e
(ER

1.2.3 RT-nPCR 7 k64 R HE X% KHEAKRE
(9 cDNA WA 10 A% 86 B2 RS, $2 BREBER D I e e
K& 5 %117 RT-nPCR . HUS5. 0 pL 55 2 3K
Py 34T 10 g/ L B RS WE 6E e f Uk, T 5E I AR
B FR& gerh FEAR ISR

1.2.4 RT-nPCR 7 % 69 4 MK B I CS-
FV.PRRSV.BVDV % RNA 45 # 09 #% % I &2 % 5%
313 cDNA; #% I DNAzol Reagent i #| i3 B $2 B
PCV-2.PRV 1 PPV % DNA J5 5 19 DNA #i4k .

E0-1F/E0-1R,E0-2F/E0-2R 5| ¥ % 43 5l #4745 1
PRS2 Ry 3G, 10 g/ L Byt B A 6 Jie i Kk ez il
PCR ™4y,
1.2.5 s#¥ E0O AWe PCR ¥ 3% MU L@
PG 5GP 1 32 1 2 S0 R AT RS .
BORR X E0 K2 B PE PCR 724, Ff UNIQ-10 #F
A DNA JE |l i 55 & [l fie PCR 9788 454, 5
pMDI18-T #ARHF 17 7% 82, SR )5 % Ak DHS o JER3Z 520
Jfl, 28 Amp " AR BRI AN T L R S B R IR
AT PCR %5 . $2 PR 1 JBks . #5477 BamH
I X Hind Il XU D)% 5E 44 A BRI 2R TAEY)
TARCEWED) A BRA A #ETIY .
1.2.6 EO0 A B 57 &3 285 F) 69 b3t o 47
JH DNAstar #A%  8 3RAF 00 8 BRI 7 EO0 5&

KW ¥ 5 5 GenBank & % 1) ALD (& 3 5
D49532) , Alfort187(X87939) \Brescia(AF091661) |
C HVRI ( AY805221), GXWZ02 ( AY367767),
HCLV (AF531433) , Paderborn (AY072924) ., Ri-
mes(AY259122) Fl Shimen(AF092448) % [& Py 4 %
S AR TR TR AT A% R RN 2 R (W] R LU X 43 T
2 R G R AR
2 HER 550
2.1 CSFV RT-nPCR #7555 M & 31

i3 U R AR & rTag DNA B4 i i
A Mg™" Fl it s AR R 240 b i R kTR B L AR AR
I A 2R R0 R S5 o e 2 o e AR R AN 25y < 2R
L IRY" 1 cDNA 2.0 pL, B4k 16. 25 L, 10X PCR
Buffer 2.5 pL.Mg®" 2.0 pL.dNTP 1.0 pL,E0-1F,
E0-1R(10 pmol/L) 4% 0.5 pl,rTaqg DNA B & il
0.25 pL, MR 25.0 ul. £ .95 CHAEME S
min; 94 °C 50 s,54 C 1 min,72 C 1 min, 3347 30
MBI s TG 72 CHEAH 10 min, &5 2 W3 5w, B
2.0 pL 55 1R B PE B AR R A 1 kY
0,519 A E0-2F/E0-2R. 4 K:95 CHiAEYE 5
min; 94 C 50 5,58 C 1 min,72 °C 1 min, 3kt 30 4>
PEI s e Jm 72 "CZEAH 10 min,
2.2 CSFV RT-nPCR &M A EM R E

W78 S 5% s 55 — 4 cDNA & 5} 670 ng/L, 10
(RR R R = e ik v e N ¢S N T ITUR S E 7
SEH TR RE RS AT WL H Y S5 Y A KR R B
107, BPA I i) cDNA & R A 6. 7X10° ng/L,
T T REUE &, 58 20 2 CSFV I IR A I 75
LN
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2.3 CSFV RT-nPCR # 0l 5EmE R
F T % S7 1 7 3 %F CSEV., PRRSV, BVDV.,
PCV-2 PRV 1 PPV [HY:F AT P B, 45 L 1 F

801 bp

1

CSFV E0 4[4 RT-nPCR #6577 ¥ i) R %
M. DNA Marker (100~1 000 bp) ;1~8. K%K N
670X10 '~670X10 8 ng/LL cDNA PCR %%
Sensitivity test of CSFV EO0 gene RT-nPCR method
M. DNA Marker(100—1 000 bp);1—8 are CSFV E0 ¢cDNA
PCR results at 670X 101 —670X10" % ng/L.respectively

2.4 EE{URELA CSEFV #&i

FH#EE ST /) RT-nPCR J5 2%, K I SR 45 (1) B 74 45
43 i DX 32 53 5B LI 95 11 9K B 45 L LI O O
i Wb 45 20 20 L 45 A 12 0 e 2 B FE
PR 2R 37,5 06, 5 43 deb A il 45 SR LA 3.,
2.5 EO0ERERFINE

VB BB V4 A [ i IX. 8 £k CSFV # ¥k E0 78 %
LR [ W % 4% pMIDLS-T 2844, 76 Ak Jk 2 25 4

Fig. 1

& 3 #B43EEL CSF okl CSFV E0 S [ iy 46l
M. DL2000 DNA Marker;1~9. #5495 B
Fig. 3 Results of CSFV EO0 gene detection from

some suspicious tissues
M. DL2000 DNA Marker;1—9 are detection

results of some tissues

2.6 EOERRESIERF IS H
B AR 8 tk EO0 J N A HF IR Jy 51 | #f & & J

CSFV ¢4 7 801 bp By H i Z&4fF (& 2) . 5 Hi
AR — 2, HAl 5 AR REIORYTHE A R
JE ST 1 R e MR AT

M 1 2 B 4 5 6

1000 bp
900 bp
800 bp
700 bp\=
600 bpX=

500 bp —
400 bp —

300 bp
200 bp

100 bp

801 bp

Kl 2 CSFV EO £:[H RT-nPCR i) 77 3 (¥ 45 5 4
M. DNA Marker (100~1 000 bp) ; 1~6. 4351k CSFV,
PRRSV .PCV-2 PRV PPV .BVDV f§ RT-nPCR %%
Fig. 2 Specialization test of CSFV E0 gene RT-nPCR method
M. DNA Marker(100—1 000 bp) ;1—6 are RT-nPCR results of
CSFV,PRRSV.PCV-2,PRV.PPV,and BVDV,respectively

)5 PR EBH M R, 28 BamH 1 K& Hind [l B Y)
YEE RIS — A58 8 801 bp J Beak 538 bp il 263
bp 2 /N B SR R AR A3 E0 Rt A AE Hind Il
fitg Y147 5 (B 4) . )7 J5 3545 8 Bk CSEFV 347 8 ik
E0 B K751, 43 5l 4w 45 2 SXXY01-E0, SXXY02-
E0. SXBJO1-E0, SXWNOI-E0, SXWNO02-E0,
SXXA01-E0,SXXA02-E0 #il SXHZ01-E0,

2000 bp
1000 bp

750 bp
500 bp

250 bp
100 bp

801 bp
538 bp

263 bp

B4 B4y CSEV BH - R WU b % 5
M. DL2000 DNA Marker; 1~ 3. #8435 1 5 47 XU A7
1 345 801 bp A Bt.2,3 3k4% 538 fi1 263 bp 2 I~ F Bt
Fig. 4 Enzyme digestion results of some CSFV positive plasmids
M. DL2000 DNA Marker;1—3 are enzyme digestion of
some positive plasmids,1 and 2,3 obtained

801 bp and 538,263 bp fragments
B2y 51 5 9 ¥k 2 2% 5 MREEAT L X 40 A [A] P L 3R
L ARG RAERWE S,



% 10 1)

FNBH 55 SERREE RT-nPCR AT 77 12 9 1 37 K B 75 35 40 b DX L 38 EO

I (K 43 F R AE 5 AT 19

MFE 1 IFEH .S #f CSFV HiTEM# E0 1
1 R L 4 ) 4 L 18R R VR 1 A 3 19 2 SXXA02-E0 5
SXHZO01-E0, 4> %} 99. 3% F1 98. 5% , & 1% (1) &
SXXY01-E0 5 SXWNO02-E0, 4 %1 & 97. 0% F1
94. 86, HAth A5 A 18] 14 [5) J1 A F E Y LN 53X 8 A

FER [ U8 P 5 7 19 J2 SXXA02-E0 5 GXWZ02, K
95. 4% . & % By & SXWNO02-E0 5 HCLV, H
83. 406 3 & FE R [ Y5 7 fe = (1 475 o8 SXXA02-E0 5
GXWZ02,% 98. 1% . e AR 1) /2 SXXA0I-E0 5 Ri-
mes, ¥ ~85.8%.

WATERERRZ [ 0 [ R PE R . 52 H FER A L, #%
£ 1 AE CSFV F#% E0 &R . SEBF 5 EIFE M3t
Table 1 Homology of EO nucleotide and amino acid sequences %
GV . .

Strains 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 97.6 98.3 97.4 97.0 97.3 99.0 98.8 94.6 84.4 92.6 84.4 85.3 85.9 86.0 86.8 84.5
2 95.5 97.4 98.8 98.4 98.6 98.1 97.9 94.8 83.8 93.0 83.8 84.9 85.8 85.9 86.4 83.9
3 96.3 96.3 97.1 96.8 97.0 98.8 98.5 94.6 84.5 92.5 84.5 85.6 86.0 86.1 86.9 84.6
4 95.9 98.1 97.4 98.6 98.9 97.9 97.6 94.8 84.0 93.3 84.0 85.0 86.0 86.1 86.6 84.1
5 94.8 97.0 95.5 97.4 98.5 97.5 97.3 94.6 83.4 93.1 83.6 84.3 85.1 85.3 85.8 83.5
6 95.1 97.4 95.9 97.8 96.6 97.8 97.5 94.6 83.6 92.9 83.6 84.6 85.5 85.6 86.1 83.8
7 97.4 97.4 98.1 97.8 96.6 97.0 99.3 95.4 8.0 93.1 85.0 85.9 86.5 86.6 87.4 85.1
8 96.6 96.6 97.4 97.0 95.9 96.3 98.5 94.9 84.9 92.9 84.9 85.5 86.1 86.3 87.0 85.0
9 95.9 96.6 96.6 97.0 95.9 96.3 98.1 97.0 84.0 94.1 84.0 84.9 85.8 85.9 86.5 84.1

10 86.9 86.9 88.0 87.3 86.1 86.5 88.8 88.4 88.4 83.8 99.3 94.9 95.9 95.8 94.8 99.9
11 94.4 95.1 95.1 95.5 94.8 94.8 96.3 95.5 97.8 88.4 83.5 84.4 85.0 85.1 85.8 83.9
12 86.1 86.1 87.3 86.5 86.1 85.8 88.0 87.6 87.6 98.5 88.0 94.9 95.9 95.8 94.8 99.4
13 88.0 88.0 89.1 88.4 87.3 87.6 89.9 89.5 90.3 94.8 90.3 94.0 97.3 97.1 96.4 95.0
14 87.6 88.4 88.8 88.8 87.6 88.0 89.5 89.1 89.9 94.4 90.6 93.6 97.4 99.9 97.4 96.0
15 87.6 88.4 88.8 88.8 87.6 88.0 89.5 89.1 89.9 94.4 90.6 93.6 97.4 100.0 97.5 95.9
16 89.5 89.5 90.6 89.9 88.8 89.1 91.4 91.0 91.4 95.1 91.4 94.4 98.1 97.8 97.8 94.9
17 87.3 87.3 88.4 87.6 86.5 86.9 89.1 88.8 88.8 99.6 88.8 98.9 95.1 94.8 94.8 95.5

A AR AT LA A R R L 22 o S R TR IR M 5 1~ 17 43 48 2 SXXY01-E0,SXXY02-E0,SXBJ01-E0,SXWNO01-E0,SXWNO02-
E0.,SXXA01-E0,SXXA02-E0,SXHZ01-E0,GXWZ02,HCLV,Paderborn,Rimes. Shimen, ALD, Alfort187 . Brescia,C HVRI,

Note: Top right of the diagonal is for nucleotide homology, while lower left was for amino acid. 1 —

17 represent SXXY01-E0,SXXY02-E0,

SXBJ01-E0,SXWNO01-E0,SXWNO02-E0,SXXA01-E0,SXXA02-E0, SXHZ01-E0, GXWZ02, HCLV, Paderborn, Rimes, Shimen, ALD,

Alfort187,Brescia,and C HVRI, respectively.
A (B 5) A LA s BT A L X #0432
R B, HCLV. Rimes., Shimen, ALD. Al-
fort187 . Brescia /1 C HVRI JE i — P~ K14 %, M

FEP T B W ARBE S IRAT A0 8 AN (CSFV) AT #e bk 5
GXWZ02 .Paborn T Wi 55 — A~ K432, W ER

s
SXWNO02-EO0
SXXAO01-EO
SXWNO1-EO
SXXY02-E0

liGXWZO}EO

SXXYO01-E0
ABHZOI-EO
SXXA02-E0
SXBIO1-EO

Paderborn-E0

i HCLV-EO
C HVRI
[ Rimes-EO
ALD-EO
-| Alfort187-E0
Shimen-EO
Brescia-EO
10.1 T T T T T 1
10 8 6 RS 2 0
ZHBRE #(X100)
Nucleotide substitutions (X 100)
Kl 5 CSFVIfTREMk S S H R E0 2 MR G A LM
Fig. 5 Phylogenetic tree of E0 gene between CSFV strains in the study and the reference strains
E0 & A . & % 8 % F SLHGIWPE Ml 47~54 fi M55 94~101 £ (& 6), LA K B.8 4

EWNKHGWC H 7 Rnase 35 ¥, 4 B & v T 4

CSFV {78tk E0 2 H Y SLHGIWPE 3 f7 A 7]
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5% ML, 5 54 AR KLZECh E,H
C HVRI.HCLV FI Rimes 3 MEM &Y G(A 6
7£). EWNKHGWC £ 7 i & B, B SXWNO02 26

SLHGIWPEKICK GV

94 firft E 2250 K Ab HA 35 bk 2 R S A AT i) 728 S
(E 6 %),

EWNKHGWCNWYNIDPWIQLMNRTQANL

50 60 100 110 12‘0

. L L L
SLHGIWPEEKICEG V| SXXYO01-EO EWNNKHGWCNWYNIDPWIQLMNRTGQAN L] SXXY01-E0
SLHGIWERE[R|I CKG V| SXXY02-E0 EWNKHGWCNWYNIDPWIQLMNRTQANL|SXXY02-E0
SLHGIWPEEKICEKGTV|SXBJO1-EO EWNKHGWCNWYNIDPWIQLMNRTQAZDNL|SXBIJOI-EO
SLEHGIWPE[R|ICcEKGV|SXWNOI-EO EWNKHGWCNWYNIDPWIQLMNRTQANL|SXWNOI-EO
SLHGIWEPE|R[ICEKGV| SXWNO2-E0 WHHHSWCHWYHIDFWILMNRTQAHL SXWNO02-E0
SLHGIWEPE|R|[I CKGV|SXXA01-E0 EWNKHGWCNWYNIDPWIQLMNRTGQZANL|SXXA01-E0
SLHGIWPEKTICEKGV|SXXA02-E0 CEWNKHGWCNWYNIDPWIQLMNRTGQANL|SXXA02-E0
SLHGIWPEKICEKGTV|SXHZ01-E0 EWNKHGWCNWYNIDPWIQLMNRTOQANL|SXHZ01-EO
SLHGIWPEEKICEKGTV| GXWZ02-E0 EWNKHGWCNWYNIDPWIQLMNRTQANTL| GXWZ02-E0
SLHGIWER[GKICEKG V| HCLV-E0 EWNNKHGWCHNWHNIDPWIQLMNRTQA[D|L| HCLV-EO
SLEGIWPEEKTICEXG V| Paderborn-E0 EWNKHGWCNWYNIDPWIQLMNRTQAN L| Paderborn-E0
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Fig. 6 Comparison of deduced amino acid sequences of two Rnase active domains of CSFV EO0
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