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Abstract; [Objective] The analysis on gene EO and E2 molecular character of the virulent strain of
classical swine fever in Shaanxi province was done to provide a reference for the prevention and control of
classical swine fever. [Method) According to Shimen and HCLV strains gene sequence, we designed and
synthesized four pairs of primers using RT-PCR method,amplified and analyzed the gene sequence of gene
EO0 and E2 from the collection of disease tissue. [Result] The results showed that the five strains gene EO
nucleotide homology was between 94. 4% —99. 8% . Compared with reference strains of ALD, Alfort187,
Brescia, CAP, Glentorf, GPE, GXWZ02, HCLV, Paderborn, Rimes and Shimen, nucleotide homology was
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between 80. 4% —96. 3% ,amino acid homology 86. 5% —99. 3% , genes E2 nucleotide homology 91. 1% —

98.0% ,and compared with the reference strain nucleotide homology was between 77.7% —94. 6% sand a-

mino acid homology 85. 2% — 95. 9%. E0 Rnase active site motifs were not mutated,and E2 protein had

three key sites of mutation leading to immune escape of the virulent strain. [Conclusion) Gene EO and E2

sequence of virulent strains of Shaanxi province variation was significant, especially in key sites of E2 larger varia-

tion.
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fi); EOEF. 5-AAAGCCCTATTGGCATGGG-3'
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TAGTGTACC-3" (%5 1 919~1 900 fif); E2AF. 5'-
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E2AR. 5-CTGCCAACCGCCATCTATC-3" (%
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BT

SNOH L 55 BRVE A SR AT B AR EO Il E2 2L R 43 T FRIE 347 27

10. 0 pI. DEPC &b H7K 5843 %% . A 25. 0 pmol/L
TS (E0,E2 B A 43 5 ] EODRVE2AR 519 2
5580 1.0 pL, E 65 CoK¥ 10 min, BUH J5 57 BEVK I
5 min, 43 F A ANTP 4.0 pL.5 X AMV Buffer
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Fig. 1 Result of cloned gene EO and E2 by nested PCR
M. DL2000 DNA Marker;1,2. Cloned gene EO from tissue;3,4. Cloned gene E2 from tissue
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Fig. 2 Electrophoresis result of enzyme digest recombinant plasmids of EO and E2

M1. DL15000 DNA Marker; M2. DL.2000 DNA Marker;1— 3. Enzyme digest recombinant plasmids of EO by BamH [ , Hind [l ;

4—6. Enzyme digest recombinant plasmids of E2 by BamH | , Hind [l
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Brescia-E0.SEQ
FJ221-E0.SEQ
FJ292-E0.SEQ
FJ279-E0.SEQ
FJ237-E0.SEQ
FJ288-E0.SEQ
GXWZ02-E0.SEQ
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B R L B SR AR —
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FIH DNAstar 80443 51 L3845 19 5 Bk AT
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Kl 3 5k CSFV mfTEM S S H Tk E0(A) (E2 3£ H (B I R 4 & A #
Fig. 3 Phylogenetic tree of 5 virulent strains and reference strains gene EO (A) and E2 (B)
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Brescia.CAP.Glentorf .GPE.HCLV ,Rimes 1 Shi-
men J& THEEP | B, X L3RR 20 42 50~80
AEAR A B 04 B bk s T FI221, FJ237 . FJ279, FJ288,

FJ292 .GXWZ02 F1 Paderborn Jg T-3& K 11 B, Hrp
GXWZ02 Fil Paderborn 43 ) =2 3% EH 5 72 H & 4 19
WATEER A AR RY 5 DFER S Z [FRE 4R
BEVG A I AE CSEV S AT LAKE B 1T BE 3 6k O 325 7 3t

SLHGIWPE E W N K

At EL.E0 5 E2 Ry BELs R —5h.
2.6 CSFV RITEHKESEEH E0 FH Rnase
FHEXRBEEREFHLER

E0 EHTFLE 2 A~ HA Rnase 165 M A0 & 3R
¥ SLHGIWPE fit EWNKHGWC, H.ZEBkEPE 48 5
RIAT 3 bR 00 &L 1R 7 91 b 4 B 55 47 ~54 i
FIE 94~101 f7 (& 4),

HGWC

T
100
1

Kl 4 CSFV jifratk 52 F 5tk E0 2

Fig.4 Comparison of deduced amino acid s
ME 4 FTLLE L5 pRiniAT 8k 19 SLHGIWPE
TP A KA 5, U HIEXT Rnase 1 P 55 o ¢ B
(1) 49 A7 F0 98 i () Z B R (HD B A AR Ao 28 ¢
2.7 CSFVRITE®RESESHK E2 EE%Eﬁ_ﬁ;
KEM AR
Van Rijin S BFEIESE . 78 E2 & B XMl C
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FJ221-E0.DEQ
FJ237-E0.DEQ
FJ279-E0.DEQ
FJ288-E0.DEQ
FJ292-E0.DEQ
ALD-E0.DEQ
Alfort187-E0.DEQ
Brescia-E0.DEQ
CAP-E0.DEQ
Glentorf-E0.DEQ
GPE-E0.DEQ
GXWZ02-E0.DEQ
HCLV-E0.DEQ
Paderborn-E0.DEQ
Riems-E0.DEQ
Shimen-E0.DEQ

A~ Rnase 1 P DX 30 22 2 12 557 19 LA
equences of two domains of Rnase activity

X ¥ 705,710,713,729,734 1¢£{¢5|§’J§L%ﬁﬂra
SRHWMATHER K E R kR, X 5 A
HCLV #4350 NUL.G N Fil K, 22 A3 55 B il
FE 5 BRIATREME E2 A& SRR )T A, ik 5 A
7 A AR I 8 o7 T 44,49,52,68 F 73 £ (& 5)

LNDGTV KATCTAGS Majority

50 60 70
1 1 1 1

. P T F . . Do IR. . .. . .. FJ221-E2.DEQ

. P I R . R I | P > & FJ237-E2.DEQ

. P - . .PD. IR ..+« s FJ279-E2.DEQ

. P .E L0 E. .3 .F. .o T = T FI288-E2.DEQ

. P CE oo L. .o IR. ... ... FJ292-E2.DEQ
................................. W ALD-E2.DEQ
................................. W Alfort187-E2.DEQ
........ E. ... ..Q. 2 Brescia-E2.DEQ
............. I . T CAP-E2.DEQ
.................. E. ... ... ... 0.0 4. Glentorf-E2.DEQ
................................. W GPE-E2.DEQ

A .E oo o000 L F . A 1 FE = GXWZ02-E2.DEQ
.................. T HCLV-E2.DEQ
- . P CE Lo oo s F . . D P - S Paderborn-E2.DEQ
e I .. Riems-E2.DEQ
.................. o Shimen-E2.DEQ

5 CSFV iiifritk 52 % 8tk E2 ZE MR AL 5 00 A 0 L3
Fig. 5 Amino acid variation sites of E2 protein
&L 5 Al DL, B2 8 P2 L7 51 v, 26 44 149 s
»
i M A S 5 4 52,68 B 73 (i sh B R T W

G—>E.N—D Hl K>R % &,

CSFV E0 #& 4% 7 4 19 Rnase 3§ HE7E CSFV
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(1) 52 il b B AR L HE DU X Fh Rnase 3 P 7] fig
5 CSEV M FF2e kB A G 78 AR S e 5 3 i) ik
B, E0 R s Ml th ) UE R A BRI,
A LSRRI B I B A0 2 5 X R B EO B BS54 X
SERRE S Rk A g T . BT CSEV gk
) — A ik 25 R T R 1 R el S o PR Ut
E0 Al 67 CSFV (1 2o ¥ Jy 1 47 5 25 19 1E 1 .
I3 41V EO H FRE 8% RN 7 A O B BT R
5T E0 FEP A1 8 119 748 S 1 00 xF T I i H A IR
E CSF JAT 3R A H 2 E L, W AW 5 IRAR 1 BE
P94 5tk CSFV Jiid7 3 bk 5 36 [ % ¥ vk HCLV EO
FE AR AT R )7 9 AT b A 25 2R iR L FJ221 . FJ 237,
FJ279.FJ288. FJ292 5 HCLV ¥ [F ¥ 4> 5 K
82.8%,80.5%,82. 1% ,81. 6% F 82. 4% . & KR
&) 51k 43 5k 89. 1%.87. 6% ,87. 3%, 88. 4% Fil
88. 400 s SIE VS AT B GXWZ02 (W%
i [\ Y5 43 R 96.3%,93. 3%,95. 5% ,95. 0% Fl
96. 0% , & 3 W2 [\ W M 4 51k 99. 3%, 96. 6%,
97.4%,98. 1% H1 98. 5% , FWIIX 5 BT 8RS
HCLV 22 57 8 K, 1 5 38 4F 09 34T 3 tk GXWZ02
FGRKZREY) . X E0 % [ Rnase Jif ¥ 19 2 2t i@ 5t
P LB A B 5 54 AL BR % 1 Bk Rimes F1 HCLV 2y
G A, HoAtb k¥R E, X — 22 5 X7 CSFV |1y 52 i 41 3
M A B Y EWNKHGWC g5 R 3=, B A
FJ279 19 94 L& KM R Q. HAb sk E. X — A
[F] Z b anfaf 52 FJ279 19 A= W36 1k 38 75 iF — 20 IR
AWF5E

T E2 #H/2& CSFV i £ 2R 40 v bt it
E AR E2 (058 e MR A . BFSRIIESE  E2 HH
AR AB.C M D 4 ANTIREX R, A X X 55H
A1 A2 f1 A3 34X, Hft A1 FX .BX A1 C X
VIR S ALK A s AR . RIS R A 1 Bk
P94 5 Bk CSFV i A7 # #k FJ221, FJ237,FJ279,
FJ288.FJ292 5 HCLV E2 3 442 1 W 5 2 4y
Wk 80.9%,79.5%,80. 1% ,77. 7% F1 78. 3% . &,
FE PR [R) PR 43 ) My 88.5%,88.0%,88.0%,85. 7%
86, 5% 5 GXWZ02 ¥ 1+ iR [ W 1 40 ) A
94.1%,94.0%,94. 6% ,91. 7% F1 94. 0% , %4 F: 2
[) P U] 45 5310 K 95. 296,95, 9% ,95. 7% ,92. 8% il
94.3% . MHEZE AT L, X 5 ¥RILAT # 4k E2 3%
H T IRIFS) S5 HCLV AH 25 5k, 2 3
A S, A S AR FE A EO BRI K B R = FE Ry
15 HCLV Mt 22 R85 /N SR RN 5 20
M XA, 5 GXWZ02 fH I, iX 5 PRI AT 5 #k E2

IR MARRAEE S SR, #E2EA5%
PE B IR AH OC I 5 AN B S5 52,68 K 73 iy
WEHT G>E.N—>D fil K>R 28 &, 3% 3 P& it
7 i A8 S % FJ221, FJ237, FJ279, F]288 #
FJ292 AT bk (1 B0 1 B G 5 AL A 1] 5% ), 1
T T — L IS .

MULE E0E2 JEH A S5 R F  AWE5T
5 BRIAT FEMRAE A IRK P B3 R A T A W] W i1
AR S b 2 LR R ) S R W) R M B R v L (R A — L
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