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(LR K2 B W B2 e, V195 FE AU 21001452 4V AR FSh M 40 1 = B S0 3, VI8 I At 210014
3. AR RS AU A A AT A oL VIR R AT 210014 )

HE.[ HH A BEESI IR (classical swine fever virus, CSFV) Shimen ¥k B2 )35 E R 48, o CSFV i B AF
T ABOR LIRS AR TG . [ FEETRYE CSFV Shimen MR ZEFFFN LT T 4 X519, FIFX 4 X551 909 8 4 B
35 CSFV LRl 4K %) DNA F B, IRAES —BO 5/ LA T7 JE sh 7740, Bl 8 o [R] U8 2 21 0 7 2 4 S R BE il 5e
B 22 I P58 D10k pWSK-29 v, DAR i A P8 DL BR84SR TRl G PCR J7 ik, 4718 L d B R 4H 42 K DNA 351, 484K
HMNE SR IF e e PK-15 A, REUIIIG T3 235 55 LIS AL AR SR 4 AL AR Jr AT 501 . [ SR s dn e 1r
T HRAT I = i I . A S PG I 45 R WoR , YRR B BE S AE PK-15 4A I b 7= AR 4 S PE 2S5 5 . Western
blot By TESEPRBUR FEREAE 235 CSFV Remth R R IR 401 3R W PR KO 7 15 SR A 2 BB AE AL A 35 70 ek
YIRS 48~ 60 h IR BN ER B i, [ G5 ] M7 T CSFV Shimen i E S ) S AERAE R B, 5 4L CSFV T RIBE B
AR PR T BRI AT LA S B DL TR A SRR B8 T AR

KERIR MR 7 3 S DAL HOR s IR 41 Rls PCR
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Construction of reverse genetic system of classical
swine fever virus based on fusion PCR

ZHAO Binggian'>* ,ZHANG Yan'? ,CHEN Jinxia'*"?,
CHEN Jing"**,ZOU Linke"** ,ZHOU Bin"*?*

(1.College of Veterinary Medicine ,Nanjing Agricultural University , Nanjing 210014, China;2.Key Laboratory of Animal Bacteriology,
Ministry of Agriculture and Rural Affairs,Nanjing 210014, China;3.Zoetis Swine Health Research Center,
Nanjing Agricultural University, Nanjing 210014, China)

Abstract ; [ Objectives ] The paper aimed to establish a reverse genetic system for the CSFV Shimen strain, providing a technical
platform for the development of novel CSFV vaccines and the research into its pathogenic mechanisms. [ Methods ] Based on the genomic
sequence of the CSFV Shimen strain , four pairs of primers were designed to amplify four DNA fragments that span the full length of
the CSFV genome and T7 promoter sequence was introduced into the 5" end of the first segment. Subsequently, the four fragments
were cloned into the low-copy vector pWSK-29 by homologous recombination. The full-length DNA sequence of the viral genome was
amplified by fusion PCR using the constructed low-copy plasmids as templates , followed by in vitro transcription and transfection into
PK-15 cells. The rescued virus was propagated using both standard virus passage ( conventional viral propagation ) and infected-cell
passage. [ Results] The experimental results confirmed that the infected-cell passage method yielded a higher viral titer. IFA results
demonstrated that the rescued virus produced specific fluorescence signals in PK-15 cells. Western blot confirmed that the rescued
virus expressed CSFV-specific proteins. Virus growth curve analysis indicated that the rescued virus exhibited proliferation
characteristics similar to those of the parental virus,with both reaching peak titers at 48—60 h. Using these methods, a reverse genetic
system for the CSFV Shimen strain was successfully established. [ Conclusions] This study successfully established a reverse genetic
system for the CSFV Shimen strain, providing a foundation for the development of novel CSFV vaccines, gene function studies, and
further exploration of its pathogenic mechanisms. The establishment of this system will not only facilitate further studies of CSFV
molecular biology but also offer valuable insights into the reverse genetic manipulation of other viruses in the Pestivirus genus.
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IR TE ( classical swine fever virus, CSFV) J& T 25 %5 228} ( Flaviviridae ) J8.9% 22 )& ( Pestivirus) , 52 %
Z YR JE B A A AR B MEE V5 75 B ( bovine viral diarrhea virus, BVDV) (555575 7% ( border disease
virus, BDV) DL S K S5 REIR7 5  giraffe pertivirus) '™, CSFV S & W SRR AR ORI — XK — 1 1o 1 4 £
B RE , R AR BRI, B4R 20~ 60 nm , HIER 41K/ A 12.3 kb, 53 A ANIE B9 ARG AS X, 3" 55 09 3F S
X TG polyA RV, CSFV RS A 1 TP BIEAE (ORF) b 1 SR 2 RE AR, %2R
PRSI T B AT - A0 2R R A R R 2R 4 FES R B (E™ JEL B2 BAKSEEE T C) DAL 8
FhAEZE A 2 9 ( Npro . p7 \NS2 \NS3 NS4A NS4B NS5A NS5B) 7 Hod E2 B 2 FEMPURHE I, AL
Z: 505 B 1Y YL S B AR HE AT RE R CSFV 7 A rh R AR By Bt S ok s R, 2 H RIS B AT ST ) R AR
FIE At B AT DA LR 7 A S 8 ORI T X CSFV SRR Y Mot 7 A S A

P B S 1) 5 A 2 BORTE I 7 2 L D RE R B0 TS vh R 43 AT PR T ) 33 % 30 i 2
FEW A G158 2 A SR R 40 2K cDNA SERERE 5 BIIHE DA, SR 5 #4R 15 1 2K cDNA i
FTURGIMN SR S35 AN P 2 i, N4 38 AR 31 R, P AR AR S o o o 35 PR AT 2 S 8728 o
AR B — RN, 50 O I PR A el R B, P B A B R A D g A H S 1 FE =2 )
AR AR B FE AT 9F 9, s P T 3 250 8 {4 %8 i R 35 DR TR 88 Y A T R &1 Moormann 261 7
CSFV C #RAFEFIA Y 5" 3m A 3" I 43 BRI T T7 J5 3l MGtk AL BB DI AL, Bl 54 0% 45 T pPRK 24k
Ol A RSN S T 2 IR R CSEV, SRTT, #54 SR FE RPN RE 4 1K cDNA Y sw B BORLFE R A 1
TR ERAIATRE NG, H B 5 AR T8 cDNA b B 19 it A Ao M A 40 A% 1T R 2 46 | B2 g A
A BCHEIN TR A R R T T R AR

R T BRI PR M SR Y e B TR ME , ASBIE SR CSFV K ERIK 20 43 4 By i) v B 22 I D1 2%
frp LA 4 BE DNA R B, SR 2 $8 Al & PCR 76, P78 M 35 CSFV 41 2K 1Y DNA ¥
B, ead (AR AN SR e g PK-15 A0, DU S PR RO 25, [ F AT A B0 i iy 1 A0 AL AR 5 s 4R
CSFV [IPRRRCR | 3545 0 i FE G 75, MR 28 CSFV 13 7 A1 8 s 287248 g i i A id R it g e
(ON= GRS

1 RS

1.1 "5 4R FRH

I RE BB R4 T 10E ( GenBank ; AF092448) (JC CSFV 754 PK-15 4iififd . pWSK-29 fik #% U1 %44 1 g
TUARME R A AR AT TR B4 200 TR 7 i S = R A
1.2 FEEIF

RNA $2 B0 TRIzol W A BBHEA W) 5 S a0 & e NGRS TR (RGE) ARRA
A ; Jod o R G A R e MERE AR R R AT BR A B =R Q5 DNA KA B F NEB 2] ; T
FER TR EGAT & [ 22 Omega 23 A 3 KBE RNA Y4857 DMRIE-C ) [ € [# Invitrogen 23 ) ; R 41
ki & B Promega 22 ] FITC FRic BYFEHT R T, 40 i4% DAPT BHE H Abcam A ],
1.3 {USF\igH&F

ABI-VERITI 96 fL##JE PCR 4%, ABI 24 5] ; {8 # 2O WAMEE , Carl Zeiss 24\ ; A LR 40 S FR46 371
40T 37 CHHIRETFRAE 37 CIEIRFEIR , Thermo A3 PR F] ; 5 1 5 208 7R 25 0L, Eppendorf 23 7l 5 1% 1R
LHMIALER DYY-6C BIRLIKAX, IS —EWRHEA AR,
1.4 CSFV Shimen #kE EHHIIZELFN cDNA B H &

FIH TRIzol J7 L2 HU B RNA , P BE R i i iR @ Ui BH 5 1920 B8 8 RNA B Sl ¢ DNA R AE T
-80 C#H.
1.5 CSFV Shimen #EFHABMH KR

H4E GenBank A7 Y CSFV Shimen #£ ( GenBank : AF092448 ) [ 4], 1% i1 4 X 8 25 5 75 5L P 4H 4 K
DNA R Bi519, 356 1 A B RS 1 b sl A T7 JR sh 788, 519 (R D) A TAY TR (L
1) et A BR A R A B

DU EESER 4] DNA A, FIHZR 1 5145t 78 Q5 DNA REBHEN TR PCR ¥ #1541
SR A B, PCR ¥R R (50 wL) : 7 ¢DNA 2 plL,5xQ5 Reaction Buffer 10 wL,dNTPs( 10 mmol-L™")
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1 L, B FUHF5187(10 wmol - L") 4% 2.5 wL, Q5 High-Fidelity DNA Polymerase 0.5 wL, Fi JCHE A% 7K #b 2
50 pL, W 4&A4:95 °C 5 min;95 °C 40 5,60 °C 15 5,72 °C 2 min, 35 PMEFF;72 °C 10 min, 4 °C L5 0,
PCR /#1248 10 g« L' BB HBE I UK IS B B A 25 R A7 VD , I FH e el g5 6 [ml i 1% 5 i v B, [l
W= 3%E 2 pWSK-29 BRI 164 T A9 TR (i ) ey A RS "I EA il

% 1 CSFV Shimen #RERE B 1854

Table 1 Primers used for cloning the genomic of CSFV Shimen

5|¥ 4K Primer name 5%} 73 Primer pairs sequences(5'—3")
S1-T7-F/S1-R CGACGGTATCGATAAGCTT TAATACGACTCACTATAGGTATACGAGGTTAGTTCATTCT/
GCTCTAGAACTAGTGGATCCTGGCATAGGGCCCAGTCTTT

S2-F/S2-R CGACGGTATCGATAAGCTTGCATCAGATGAAAGACTGGG/GCTCTAGAACTAGTGGATCCTATCGACAACCACATCCAAG
S3-F/S3-R CGACGGTATCGATAAGCTTCTCTCCCGGACTTGGATGTG/GCTCTAGAACTAGTGGATCCTCTCTCACTTCTAGTGGGTCC
S4-F/S4-R CGACGGTATCGATAAGCTTCAGAGGCAGGGACCCACTAG/GCTCTAGAACTAGTGGATCCGGGCCGTTAGGAAATTACCT

P1-T7-F/P1-R TAATACGACTCACTATAGGTATACGAGGTTAG/TGGCATAGGGCCCAGTCTTTCATCTGATGC
P2-F/P2-R GCATCAGATGAAAGACTGGGCCCTATGCCA/TATCGACAACCACATCCAAGTCCGGGAGAG
P3-F/P3-R CTCTCCCGGACTTGGATGTGGTTGTCGATA/TCTCTCACTTCTAGTGGGTCCCTGCCTCTG
P4-F/P4-R CAGAGGCAGGGACCCACTAGAAGTGAGAGA/GGGCCGTTAGGAAATTACCTTAGTCCAACT

T IR T7 8 307951 5 T RISy bl T b Be (B i) 1 R 191
Note : Bold text represents the T7 promoter sequence ;the underlined portion represents the homologous arm sequence for the upstream/downstream

fragment ( or vector).

1.6 CSFV Shimen # £ 1< cDNA H72fE

DL 4 A R B va b FH I BORORASEH, R 4 XP RS 510 (R 1) 9718 CSFV Shimen #4119 4 BtAH
HEZMNR BP0 4 A 7 BT R, BRI Fusion-PCR 7 R B 5L 4 ) 42 1 DNA J7
H|, PCR SUNARZR A MWK BRI . A B 1/3 50 ng, B 274 50 ng,5 x Q5 Reaction Buffer 10 wL,
dNTPs( 10 mmol-L™") 1 wL,Q5 DNA Polymerase 0.5 plL, #hFETCEENZE K 2 50 wl, 54498 C 30 s;
92 °C 155,60 °C 30 5,72 °C 3 min, 12 MG ;4 CLER N . F 2 T NAER RIRET G B0 2 45 50 pl
IR Z A SIY) P1-T7-F(10 pmol-L™") 5514 P4-R(10 pmol - L") % 1.5 pL. $%40F S 5647 I
W :98 °C 30 5392 °C 155,68 °C 30 5,72 °C 6 min, 15 MEH ;72 C 10 min,4 CEEHR W, PCR P=)7E 10
g L7 BB RE I Hh A T TR BT A T7 R 30 F A R 41 DNA AT YD RT3 4% CSFV Shimen Ff 4>
1 cDNA, Fr A #Eit # B 1k RNA BEAT5 4%

S'UTR 3'UTR
Npro| C| E0 | El | E2 | NS2 | NS3 | NS4 | NS5 ’:1
SI-R
%1 F t1 - S2-R
L SR Fragmen Jr B2 Fragment 2 <— S3-R
— Jr B3 Fra%ment 3 — "
S1-T7-F — JrBt4 Fragment 4 <=
S2-F — e
S3-F s—
S4-F
l Cloning
PI-R P2-R P3-R P4-R
T7 < - < -
—> — —> —>
P1-T7-F P2-F P3-F P4-F
pWSK-29 pWSK-29 pWSK-29 pWSK-29
PCR
T7 PI P4
P2 P3
Fusion-PCR (no primer)
ey P4-R
P1-T7-F
Fusion-PCR
T7 1 12298
CSFV Shimen

1 CSFV Shimen #ER AL KHAE
Fig. 1 Construction of the full-length CSFV Shimen genome
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1.7 {KINER

PAFEN T7 B s F 1R EE S 4] DNA @K 5, FI R RSN 54070 £ RiboMAX™ Large Scale RNA
Production Systems X} Hiff 17 5% 5%, JRAG AW AT 7 - B 2k S5 RS i /9 5 28 RNA, RN R WNTF . T7
Transcription 5 x Buffer 4 pL . rNTPs(25 mmol - L' ATP .CTP .GTP  UTP) £ 1.5 L, 2t DNA Bk 8 wl,
Enzyme Mix(T7)2 L, B8 AS W IR S, JG 16 37 CHFE 2~4 h, A RQ1 RNase-Free DNase 1 pL,
37 CHEE 15 min,
1.8 FHEH

fii ] PK-15 LA TRS RERIPRRL . TF PK-15 ZHAETE 6 FLAR HH LK 70% ~ 80% I, Fidi s 5%
BE TG R R SR 3 W, HE IR EE RNA H5 Y4050 DMRIE-C 070 S id B TG g, i 25 o IR
CBP EUhn: JL 3R ) A Opti-MEM , A RNA ), T 37 CH 48 R AT . B 6 wL HYF A 1 mL
Opti-MEM ™ iR BETR 215 IR EHE 15 min, A L3R RNA 7249, IR BETR 2 BIR G UmA 6 FLAH , IF
WA HAXTE 37 CIFH 6 h 5 T IRZERR
1.9 EHHFSHER

ARG R 2 O AR A, BDIE IR LA A B 4 M AR 5% LML R F, AR
B A ny I, B0 R A AR KR Ik 80% ~90% 1 PK-15 B )24l e 1.5~2 h J5 554k g 4k
FRR, AR L3555 60~72 h AR I, DA AR AR B A 5 . A BE AL AR DR 4L S5 (60~ 72 h) K
(1) PK-15 4L (F, A0) ¥ 1:3 B4R, RIBFRAFE 35 _ LG TR, DA 7 e A% AR 3 1K
1.10 [E#EERR I (IFA) R

W L ARRRE R EEAD PK-15 40,2 h J5 BB AR ARSL R 3R 24 h S5 9R 5L A 4% 22 5 B I [
10 min, PBS #£¥%4% 3 ¥ ; %% 0.1% Trion-100 A PBS &% 20 min, PBS P¥% 3 ;A CSFV E2 Z 4t IfiL 7
(1-s500) ,4 CHFHE 131, PBS 4% 3 YK MIA Alexa Fluor 488 FRic i 1L 2EHT B IgG (1:2 000) 37 °C 3807
T 45 min, PBS #EPES 3 K, A 2 pg-mL ™ AAZ YL € DAPL, B EIFH 10 min J5 Fd e iR,
PBS #EGTES 3 RIGFESEE e T WEE
1.11 ZE HENE ( Western blot) £ 3E

R T R B A S PRI, >R FH Western blot 72K 55 55 25 (1 (W) 23R 15 00 . B I 3R A5 1995 T 9 LA
MOI =1 7l PK-15 4L, 73 BIFERG SR 12,24 36 h 555 LI, 0 AGE & 243, & T 0K 1 24#% 30 min J5
AT E P2 40 E T ,4 °C (12 000 g &0 10 min J O IR, BOEARFISR LW W, INA 5xSDS I
REGE MR, AWM, FRE R4 120 g+ L7 SDS-PAGE HL3k (80 V 30 min, 120 V 90 min) 3% 5 , i
FHIR A7 (100 V,90 min) ¥ E0 PVDF Ji, 3605, 5% R NE Wik 2= B 2 h; il A$L CSFV Npro 25 FH 1)
/N REDUIA 4 CIEE 117K ; TBST PE¥ 3 YK, BEK 10 min; A HRP FRicd i 1L EHT/INR [6G — 81, il
JEE 1 h; TBST PE¥ 3 ¥k, BEIK 10 min, i FHIG SR b4 &GN & W5, SR g R RERL .
1.12 fFEMNEKMENE

DU SE B PRR e 3 5 HoE AR B 25 A K Ih 4R, i B TR R Ml retE L R B ES . Kk
AR EEFPREOREE DL MOL =1 Rl M A T 96 FLA TH Y HRZ PK-15 410, 4 HI7E /UL J 816,24 .36,
48.60.72 h WOHRANME Fif . B DIS WA TiESE 10 5 LR R, SRS H 8 R REEE (107° ~107") , 43 3l 3
TSeAlar PK-15 Z0H0Y 96 FLAR , B0 BEEEHERN 8 AL, 37 °C 5% CO, WK 2 h J5 B4 AERFii b 2 b
7% 24 h, FRALPWAR, AT IFA Y RIS e . 10 SR A [RI 3 8 B 11 H A4 200 6 FL 55 5 BF 1 4 e L%, e TR
Reed-Muench %1155 7 TCID,, .

2 HBREHS

2.1 CSFV Shimen #ERAH B 8 5%E

DAY CSFV Shimen FEFRAT RNA SRR , 100 s G L cDNA BYSE 1 5548, Bl AT 0y 40 B
PG Y Sy 4 DA E R DNA F B, AT LUK 25 CSFV Shimen BRINZH 4K (8 2-A) . ¥ CSFV
Shimen BRI 4 4~ DNA F B F [R) I8 5 20 10 05 36 5 4 AL I35 DL BokE pWSK-29 #4735 82, I &4 0
pWSK-SH-1( &4 Shimen ¥k 3 F 24 | Bt 1 ~3 268, -7 5' i A T7 Ja 81 F)¥ 51 ) . pWSK-SH-2 ( & f1
Shimen FREEIZ Bt 3 230~ 6 546) . pWSK-SH-3( %47 Shimen PRI 7 Bt 6 516~9 540) . pWSK-SH-4
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(%A Shimen PREENZAH A B9 511~12298) , Xt Lid 4 DEORiAE T XUEEYI 4 5E , 458 /R U] BER/hS
PO —2 (K 2-B) o A5 Hsa 41 BORLEA T P 36 Uk, 960 3E 1E 8 1 SR R AT s 2647 T — 2810

A 1 2 3 4 M B M 1 2 3 4
bp
5000—
3000—

2000—
1500—

1 000—
750 —

500—

BE 2 CSFV Shimen #%EE 4% B PCR F=#(A) R 5 B R WEYIEE (B)
Fig. 2 PCR electrophoresis of CSFV Shimen genome segments( A ) and double enzyme digestion(B)
A. 1~4:CSFV Shimen ¥ 1~4 Bt ¢cDNA ¥4 5 Bt ;B. 1~4. 5k pWSK-SH-1—pWSK-SH-4 Y] FEIE, M. DL5000 DNA #RifEd
A. 1-4. ¢DNA amplification fragments of CSFV Shimen strain segments 1-4;B. 1-4; Double enzyme digestion verification of plasmids pWSK-

SH-1-pWSK-SH-4. M. DL5000 DNA marker.

2.2 CSFV Shimen #REFEHE£ K cDNA ¥ E=YEE
DL Jii kL pWSK-SH-1, pWSK-SH-2, pWSK-SH-3,

pWSK-SH-4 A5k , ¥ # B AHE S/ 4 1~ DNA B, H

78 5'-UTR Absi i 51 A T7 J3 8h 1, R = £ g &

PCR FiEARGH#EH7H T7 JA )+ 19 CSFV Shimen #5475

4K ¢DNA(K 3),

23 RENEREEE

231 IFEFLFEK  EHERETOCRIN (IFA) 45

(1 4) WP AR AN OUA D BN AR IR A B3 CSFV Shimen #&¥ cDNA ##8 ik E

F, RBAPEA ML L F 1 Wik ,R?/ﬁﬁ . HI , X Fig. 3 Electrophoresis of whole cDNA amplification

PR EEAL AT, SR A SR A A AR ) i BB 7 of CSFV Shimen
232 wEHEMERER IR IR CSFV M. DL15000 DNA marker;1~7. CSFV Shimen 4K cDNA

Shimen k[ PK-15 4HHLARES BT, Gl B bp e sipigy  Whole cDNA of CSEV Shimen.
M A TR PK-15 41 F, ACTFEE B RTAS BR8P, 35 ELN F,—F, X B 40 502 7 1 %2 | B
ZH i B A T 90% (K 5) . P PR B BERR AT 44 A rCSFV Shimen ,

Anti-]?l Merge

4 [EHERETOLEERE LEERRES

Fig. 4 IFA identification of the supernatant virus
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Anti-E2

P4 X
Negative
control

Anti-E2

A
»

Anti-E2

.
2.

E5 EEeRwtiEEEmERRE
Fig. 5 IFA identification of the cell passage viruses

2.4 Western blotting £ERESEQRIZGER

R T KRR EEVE rCSFV Shimen J2& 75 R 0% 1F 5 805 8 848 1, JREC BE AR L) MOL = 1 1% 57) £ Jke e
PK-15 Ziiif1,24 h J5 24f 40 060, AR 40 0 P9 i 2 1, R AR s 75 3R 1 I R IR I 0L, An1El 6 B |, SEAS i 5
PRFNRRE R BEAE AN E] CSFV-Npro 2 M, ULIHERREEE AT UIE RN R E A
2.5 ERPUFHTE PK-15 R A E Kk

R T RFTIR TR vCSFV Shimen M EANH # Ak CSFV Shimen 7E PK-15 i g v i 388 i 450 | L MOT
1R AERD PK-15 Z0A6, 730000 5 L f5 816,24 .36 .48 60,72 h IR TR L, Tl A K ith 4 (B 7) .
rCSFV Shimen 7£ PK-15 4l (A4 K 3l 122 5 28 A #E bR AR X4, 7E 32525 8 h BV AT 76 40 i 1 355 v I 54
TARIGEE, 7E 48 ~60 h 35 F 5 B 1 FH B WE(E , SE AR FEAR Y TCID, i E] 1077 mL™"' ,vCSFV Shimen FEHE )

F F, F, ~ 87 uICSFV;
NC 1 2 1 2 1 2 s B 6[ e CSFV
Npro | — e avm cum > amy, e %
BEe 2
2
— 0 1 1 1 1 1 J
Actinh - . - ; 8 16 24 36 48 60 72
- " .- b JEYLJF I E/M - Time post infection
E 6 EFFARMBBAFRABERBLE PK-15 HMESFH 7 FEAREHRMEBERE PK-15 AFEH
BEAREETEER K

Fig. 6 Identification of wild-type and recombinant Fig. 7 Growth efficiency of rescued viruses and

parental strains infected PK-15 cells the parental strains in PK-15 cells

1. CSFV;2. rCSFV.
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TCID, X F] 107 mL™" 2 FhaEk s AR R A= 4 il 2, 3 158 PR PR RS 9 2 R 7 4 DL AT IR B Y B A g
1, E AR B A U A 22 Rt

3 i

CSF J&—Fhfih M A% Yo, XoF 45 B 32 48l LA K 1R B 57 2 4R i B 77 B R o T o A b o 4
CSF, #1%F CSFV {3 1 5L B BOm LI DL &5 1m 328 H R AH B AR R SR8 i #45, CSFV Shimen
PR MR TR , B = SO Tk, 7E AR 4 B 1 37 b R B O S i G B RE ), BT Iz A T CSFV [ B
5,

)it 2 B AR AE L A 28 A 1) LA e ) Ll R, R B 220 7 1) S ) st A5 R L O el or
I T RNA S 75 5 PR 2 ) s o8 ik DRl ke i PR 28728, SRy A B 7 J 2 1 D e B e OB 2 0 67 1 L)
K B i Bt T B R 1Y | Velazquez-Salinas %5 76 55 5 J1 ¥k Brescia ( BICv) A8 {57
St SRR ARG E T 2 B2 gatis X 28284, 2 B P 1 Fob 98 AR (ARG J 2 L Hh 9 7
i P/ FIEAS | OB R AT 5 CSF A G I RAEAR , B T ih 7 —FoF R R i i 1 ik . IR
]38t (427 2R GE T RNA J 55 10 5 1 S BOR AL S0 ) T R Wi s (B2 e Ry st B b fE e R
TERIE, TS, X TR AL K A B, ME LR TS S AR B cDNA SEfE, B RNA ¥4 B 4Efif ) RT-
PCR MRS AW R HOR ZE e B R AR A R v, X L3R 31538 10 B 28 4N 45 A HNIR K [ 1) 25
PR R e BT G 7 D A S s — LU XM R A SR B 1, T AN G IE R AR K IR
H T R R 2 A I e e e g e

R TR CSEV Iz ) st A 2 A ok A% rh A R ME , AR S AR CSFV Shimen B (193 R 7 51115211 4 X 7]
DAY thi 55 CSFV SRR A K iR 519, IR 1 XI5 LiEsI A 17 Ja sh+ )3 91, b5 @ it 2
RRlG PCR HIEY W& T7 B0 CSFV KPS G245 % 76 CSFV FE 415 8 215 bp
AN BET A B ARSI Y, 29 8RS I AT Ava 1 BRI S DI S AR B AN T4
RN Y 28 20 A [A) SCAR AR NG e S S R 5 1) ek AR, T LG 3 g 1) 46 5 DA DX 3 SR AR 9 2 R AR
REER . 5H PR, Z A PCR HA BRI AT R A5 8 3% P 41 4K, 0 T 28 R AT 5 &2 1 T B
SEAPIIARFE N, BEAN 70 4 BoR 3L 4] cDNA 431 va e 2 A0 H% DL SOk Fh b A5 AR 77, 32
T HIRBEREA M WD T 2 h B i R R W et (EAR 3R 02 % VR I R AN TR
A7l BRI S8 CSFV A PR A1 9 i, B R b f Ak 1 1 0 () 20 %

AR RG AR LIRS AL A 2 Ry S TR ROR B AL A0, 1535 AR AR 25 SR 3R ]
PRI FELE PK-15 4 rH RS 3 B8 A A — 2 PRI, 9 7 496 803 0 2 B T JR % B 1) 240 FRDIR 285 A B
e B RE TERURGL ), 7R ELHERG IR LIS WO B2 v e e e Ah i 20 B A TR 2 A RS A IR
RGP R B BT — T . RIS 6 75 5 200 3 o e s O A Qe o, M R A X AL, AR 1 7%
T TR G 7T B T RE N I A SE RS A 0 ST CSFV 7R PK-15 4 oA P AR AR AR, 2%
R FA B AN AL AR 1 A TR SRR, A S AT L5 S R RS A0 MR i s M3, X 8514 5
SR PR S A B AR TR AT R T e o e o, e A 0 S AR R BRSO . AR IR A R R X
D3] LAEPRFR) CSFV 75 PK-15 Hfg @ (44, $& s yR R 2 BT B2 (00 5 PR oK I e s8R UE

AWFFEA P RS PCR J7iE 7. CSFV Shimen BRS H38% 2240, %07 A G ad KT i vE47 el
WFE ., SRS i B B AR R A B AR A, RIS SR CSFV ik B B AL A AR
R TR HE T IR 1 LA
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