REFEHES B EENEERER AR
RmfE gaE EFs THE

(R AL GHEYRARMREFR 125 100871)

HE. BRT-PCRAEVHGHEBETHIESEARFREL NG ESHREED O£ cDNA,
HEEF| pGEM T RGP THAFRFIANAF B H A N EEM P, B2 LXMW % kA4 B0 2
HEE TR R R 95.3%, EEBMFFIEREN 94%. R 14 PREMESR: SIL U &K ALD .
GPE # . Brescia £, Alfon B B /MBI R EHE CHHRFFIMT IR UL TR EEERFN S
F R vk 3t R B B R A A B2 0R.0%. 97.1%. 92.7%. 86.8% 11 95.4% &4 8 F T B 14 B A
97.4%. 96.1%. 95.3%. 92.7% Fl 94.4%,; Fr ML B HHFMF I 5 B & had R F R R R 25 4
95.2%. 54.6%. 91.3%. 85.1% I 99.0%; E 38 F 5] TH 4054 93.1%. 92.3%. 91.4%. 90.5% 0 98.7%: &
ERFIGTEREEN. FRAESHASEEH DRSS 5 REREMEITEREEERTHN
AEREEF SLHGIWPX (X 25 G 3 E) Al EWNKHGWC, 2/ 5 H % RNase #4157 1 3 5w S8 7R AL
HFERAOEATREEEEFRARA pEGFP-C1, & T B RiEH K pEGFP-E0, 8 5 ik Qe ik i
PEGFP-EQ0 DNA A PK-15#I FUSITRIT R K, YR EFRLED GFP AREELD, KA DAV EER
FHEOEAQ S FHMRNREN, X SHa/R% PK-15MRE FOEHMAN S AER—B: @&
WETHETERIEMSOMERD RS GST-E0M 5 AN EAHRmE. LATRERARERADE
B0 EEERERENEHAREARNE TEREFNARFAER, BET E/MR R ESHIE,
E@iF. HERE E0EE. mERE,

mESFHS. Q933 XEARRE. A XEHRE. 0253-2654(2000)03-0165-06

+ BERETHYBAEm B YTE
mEm. 19090225, B ERE. 19990718
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MOLECULAR CLONING AND EXPRESSION OF E0 GENE OF THE CHINESE
CLASSICAL SWINE FEVER VIRUS AND ITS LOCALIZATION IN HOST CELLS

ZHOU Peng-Cheng  CHEN JianmGue  ZHAI Zhong-He DING Ming—Xijao

(Deparmient of cell biology and generics, college of life sciences, Beijing Universin, Beijing 100871)

Abstract: EO gene fragments of chinese classical swine fever virus (CSFV) Shimen strain (a standard virulen
strain) and hog cholera lapinized vaccine(HCLVY strain, was amplified by RT-PCR from total RNA of cell
culeres infected by CSFV, and cloned into pGEM T vector, respectively. The nucleotide sequences of two
fragments were sequenced by Sanger's method and the amino acid sequences were deduced, Sequence analysis
shows the homologies of the nucleoude sequence and the deduced amino acid of E0 geme between Shimen strain
and HCLV were 95.3% and 94%, respectively. Compared with the corresponding regions of ALD. GEP. Brescia.
Alfort sirain and C strain sequenced by R J. M. Moormann, the nucleotide sequence homology of Shimen strain
EQ gene is 98.0%, 97.1%, 92.7%, 86.8% and 954%, and the amino acid sequence 97.4%. 96.1%, 95.3%, 92.7%
and 94.4%, respectively; similarly, the nucleotide sequence homology of HCLV ED gene compared with above
mentioned strains is 93.2%, 94.6%, 91.3%, 85.1% and 99%, and the amino acid sequence 93.1%, 92.3%, 91.4%,
90.5% and 98.7%, respectively. It has also been found that above mentiomed siain’s EO RNases, belonging to
the RNases family conmsisting of several fungal and plant RMases, contain twe comserved streches of 8 amino
acids each, SLHGIWPX (X for G or E} and EWNKHGWC, which are spaced by 38 aonhomologous amino acids
and which form the RNase active site, Hisudine residues in both sweches is essental for RNase catalysis. We
subcloned 696bp of EO gene ¢DNA into baculovirns transfer vector and construcied suceessfully  recombinant
baculovirus expressing GST-E0 by homologous recombination in $f9 cells. Furthermore, we also constructed
recombinant eukaryotic expression vector pEGFP-EC containing E0 gene in frame and transfected PK-15 cell by
lipofectamine, the flucrescene microscopy detection indicated expressed EQ prokin mainly locate in plasma of
PK-15 cells, which is the same as the results when PK-15 cells are infected by CSFV.

Key words: classical swine fever virus, Glycoproiein EQ, Clone and expression

BEEFERERB UM ESHLERZ TFENIKDHWRABE-BEKERFE, Rt

—, ¥& & %% F (classical swine fever virus,
CSIVYESIERERBRE, 5 RESHHEY
%5 B (bovine viral disease virus, BVDV)#I
F % & (border disease virus, BDV)[d
BT H W # H (Naviviidae) P M R B E B
(pestvirus), BRER KRB A EMEHK RNA &
HRENTHEA FEESELE A ELH
T E0 W E2 B EFERILE =S P AR
MERRIPESIR, B0 025K E R AR
RAMEALFEAY L ERFERTF B0 L4

BOEOHAREAEER, fi& U —fRnil
ERERSRTFRE, KEWM E0 BEO BT ES
WHZRAKS, BEARORR—MHED
BEGS, LR — MR (RNase)™ 4 B0
AP RNase W EW B R #I LA H BB
HL# M ER ~-ER— Mo EENEE. B
HAMAD B ke TR EBERESRBERN
EORECRR, g T XL 0 EAMEHF
RHE TR EAERFHRNANERLE
{5 #4177 WHFR.
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1 MESHZE
1.1 #HESRKES

PK-1sHEm P EHEAREMER A
DMEM (GIBCO 4 7l /= & ) 15 # £ 4% & 8L 07
WiE, NEA CSFY A HW g hEeEsy
WA, HREERTREBEFLER PK-13
MpEEHE S, ARFEE, - J0CHEE.
I 3% 5 R AL 55 FF T #E (hog cholera lapinized
vaccine, HCLV) &) M G EAMZ i) E4tm
il ¥ P £ 4 B9 72
1.2 RARS g

M-MLV 5 E GIBCO 2 7). Tag DNA B4
5. T4 DINA I B8 M5 f R bl A8 A
Promega 2 F 7= dl. HHE K KM CSFV %1
MEFIC B AR T O EBES ERET
519, T EWET I 9] AT BamHI G S AE
BEE T, TE#HIMFIAT EcoRI M LT,
S EM ERE YIRS K.
L #5147 5 CGGGATCCATGGCCGAAAATA
TAACTCA 3’ '
T 514 5 CGGAATTCTCAACAGTAAGGC
GATAGG 3
1.3 %3E RNA BEH

BX 2001 7 2 40 fia 5 7% 90 A S 6 oL -
B-F—FEERFEREY RNA, AT
#, H 20uL ddH,O (T RNase) i #. — 20C {2
FHH.
1.4 RT-PCR B PCR FH@éti 55

5 F R £ B 2% Sambrook B F ik, TE
0uLEHE i B R, SRATE SpL i
7Y E PCRAEIR, 100uL PCRIXFZfk R 1
GeneAmp 2400 PCR ¥ 1 {{ (Perkin Elmer 2>
AE) L#ITR M, 94CF W lmin, SNTE
# Imin, 72°C 4 Imin, it 30 DHEF, 1% Hig
BERERL B ik % & PCRE £, X A QIAquick
Spin H 41 {k 4 (QIAGEN 4% &) 7= i) 4l k. PCR
4. W pGEM-T #{& % £ (Promega 4> 7] 7=
M) PCR A B, 5 AT5 vake 18 2 BUE
#DNA, £ K2, M IEEERMES

MLy FE AR - 167 -

FE KL pGEM-EQ 45 {k 305,
1.5 E0 RixFMKpymE

R BamHI # EcoRI X & 1] pGEM-F( #5718
4178 EO AL R B, 340 i 45 £ [A] RE A A7) 4 5B
W FF AR 7 B A B AR R U & F BgIil #1 EcoRI %
B E & & A8k pEGFP-C1 k48, W
LR E K pAcSecGRT-FO AlRER BB S E O
EGFP-E0 ) £ #% # 5 #{k pEGFP-F0, 12 H)
2 U ¥4 38 5 ) E A T AT R A IE M,
1.6 SOHARMIEFSEEATFREENES

SO 4 B Al & 10% A& 4 Il #%., pHe.2 &
TNM-FH B R M K855 & (GIBCO A RIF&),
TE27CHBRET ., R BB K lipofectamine 3
4t F pBacPAK6(Clontech 2% 7] 7= &% ) 5 pAcSec
G2T-EO0 $e4 8, #[MIF L fE R IAB M E
AHEAH®RFE. EREENEATRRS
AN A & R AL S 9 4B RNAL B0
FF A 219 4 7 #4T PCR B RT-PCR ¢ 1814 4
EO B R B, 3 A4 GST Bk Ll Rt
R GST-FO gt A EAmFEIA.
1.7 Ji# pEGFP-E0 DNA ¥4 PK-15 @5

f 6 B4 lipofectamine(Gibco 25 & 2 & ) 4y
FEY, COS-7 MMHEE 10 % 10°/35mm B FM
FEEERF RIS~ 2h E MR E S EHE
50%~ 80% S iE M kit i B BakAT g, T 37C
5% CO, EREFR P35, H T 48h BUH ¢
REEGFELEME T U S A e H#HTR

2 #HR
2.1 CSFY A% GEEER E0 ER
RIFF R SEM&FRITEAET A LB
ZFH RT-PCR F &, AEAREAREH
W BRE S RNA R4 91§ ¥ 4kE T CSFV &
MEARLSERBEEA FORENETRRE
FI(E 1), R BRI K 696bp (B H ¥ 8 = 1
BB GCCH B0 7o), EFMEEMFEFH
2R2REHR, HPEA 10 M EREHERE,
WEZTBFFEEYE AN 95.3%, EERFER
LR 9%, T 4 M EERERENER K
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< 168 - At WEBEH

SHIMEN 1 GCCGAA\ATATAACTCAATGGAALLTGAGTGATAACGGLACTAATGGTATTCAGCATGCT
HCLY R T C.. IR

SHIMEN 61 ATGTACCTTAGAGGGGTTAbLAhAAbLTTGLATGGGATCTGGCCGGAAAAAATATGCAAA
HCLY 61 Al lli___. GG-

SHIMEN 121 BCAGTCCCCACCTACCTGGCCACAGACACGGAACTGAAAGAAATACAGGGAATGATGCAT
HCLY 121 . ____ Ao Co__ N R

SHIMEN 181 GCCAGCGAGGGFACAAACTATACGTGCTGTAAGTTACAGAGACATGAATGGAALAAACAT
HCLY 18D

SHIMEN 241 GGATGGTGTAACTGGTATAACATAGACCCATGGATACAGTTGATGAATAGAACCCAAGCA
HCLV 241 Gl

SHIMEN 301 AACTTGGCAGAAGGCCCTCCOGCUAAGGAGTGCGCOGTGACTTECAGCTACCATAAAAAT
HELY 301 o T

SHIMEN 361 GCCGACATCAACGTGGTCACCCAGGCCAGAAACAGGCCAACCACCCTAACTGGCTGCAAG
HCLY 361 T G Tl

SHIMEN 421 AAAGGAAAAAATTTTTCTTTTCCGGGTACAATTATAGGGGGCCCATGTAATTTCCACGTT
HCLY 421 G . S Gl A Y S

SHIMEN :E] TCTGTCGAGGATATCTTATATGGGGATCATGAGTGTGGCAGTTTGCTCCAGGACACGGCT
HCLY N Y SRR N S

SHIMEN 541 CTATACCTAGTAGATGGAATGACCAACALTATALAGAGAGCCAGGCAGGGAGCCGCGAGG
HCLY 541 ol

SHIMEN 601 GTAACATCTTGGCTAGGGAGGCAACTCCGCATTGCCGGGAAGAGGTTGGAGGGTAGAAGC
HCLY 601 B L M )

SHIMEN 661 AAAACCTGGTTTGGTGCCTATGCCCTATCGCCTTACTGT
HCLY 661  ____ .. ______C.T . _____..T._

Bl CSFVAOITE M ks E 0SB Y H T I R H A H M k5

RETMIAY S E CSFY BB AT IHEEN F0 &
H 5] genebank S 4 AF058715.,

FEr MG MERREY 25 ILMUEE
¥ ALD #k. GPE #£. Brescia #. Alfort £ #I[E #b
R R b5 B C BRAH S P AT LR, B il
OIRHERFRITFN S LR & B3 N FERIEE
W2 51 R 98.0%. 97.1%. 92.7%. 86.8% Hi
95.4%:; & &£ B F ¥ 7 & £ 4 5k 97.4%.
96.1%.95.3%.92. 7% 1 94, 4% Br il % (k.55 &
BT S bk & rkxd i R3[4 5
H 95.2%. 94.6%. 91.3%. 85.1% 1 99.0%; & &
LT 3 (W] R HE 20 B R 93 1%, 92. 3%. 91.4%,
90.5% 1 98.7%; BB FEF s Rk & e,
EREHFEEEI RO RIS SR SR
ARG BN E AW RF T LM
¥ SLHGIWPX (X }1 G 5 E) #l CWNKHGWC,
PIE:FF ¥ H W RNase f 1k & ¥ L B R R RR TR
EMESHEREOEONEEMFH LTS
IO LR ERREE, B 10 M EREmnst

B0 B3 4 R (E 2).
2.2 EOEATRFEREIBEFNHRBRDS
¥x

FATH 4714k B0 R B #H AT RE
FHBEE pAcSecG2T # BamHI/ EcoRI 17 14,
W T EHFREEHE R pAcSccG2T-ED,
WFERFZRABARE RN B0 EHIEMEY
LW, Ra 554 %FR%EDNANE
pBacPAKG(Bsu36l B U1 I 28 ) 3% ¥4 3% SO 4
M, 25 5] P 40 PR 2R AT L Ak AR A B A GST-
E0 MEAFRKE, RRRENEAITRES
F R AL 5 B AR B 1 S19 ZH MU A3 RNA, A1 EO
RS 2 I #47 PCR Al RT-PCR ¥ #%,
AR NS B0 BB (1 3)s B B GST
PLEEF FITCRRIER 3 LA B R A% G I a,
AT RLRG P AL K B £ 9 R S AT BR A E LA AR
M SO 4.
2.3 H¥FRZ#5 pEGFP-E0 & PK-15 AR
o R AT R ik
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HCLY 1
CSTRAIN 1
SHIMEN 1
ALD 1
GPE i
BRESCIA 1
ALFORT 1
HCLYV 61
CSTRAIN 61
SHIMEN 61
ALD 61
GPE 61
BRESCIA 61
ALFORT 61
HCLY 121
CSTRAIN 121
SHIMEN 121
ALD 121
GPE 121
BRESCIA 121
ALFORT 121
HCLY 181
CSTRAIN 181
SHIMEN 181
ALD 181
GPE 181
BRESCIA 181
ALFORT 181

mEYFHER + 169 -

AENITQWNLSDNGTNGIQHAMYLRGVNRSLHG IWPGK ICKGVPTHLATDVELKETQGMMD

EH2 #IFNOTENEALCHEREOEEERFHSESLA-EHE R 7 8
KEPF R AMEEE TTRE AR T A EREF

3534bp
2072bp
1904bp
1584bp

1375
947

831bp
S564bp

B3 PCRA RT-PCREMEHFRET
a. ADNA marker(EcoR 1/HindIll), b, BIESTR&EHELE
HAEAT ¥ B0 A B o BEREAFVSHNERLESY S
MM S RNA, RT-PCRY ¥ #) E0 F B

K B 2 BUH Sl {0 B 4 % 3K R pEGFP-EO
J&, A lipofectamine ¥ ¥ PK—15 40 jild. %
G 36~48h, UM CH . HEEXXEMETAH
BErEE#TME FIREREENBESED
GFP-E0 ERARFET LM THREAN, B
MRS, XEH B0 EALFEESHTHR
¥n.

3 g
CSFVBERFOR—FEMNEHEAQ. &
RHEREN TN —#MIEED, THEIIUE
FEA R A, SR — R B B BF (RNase), 7
WEBRRE YD, EEQ E0 X T 7 W A
AR B A T 2, e RNase IEHEER#BE
AR ERRNBFR WS TREIFEENE
. BFFTUERA, BO BT #p dil 2 fh bk 2 40 M 28 A
SRHIIBHEMBHYE -, [t HE Eo
RNase R A X BAEARBRENIEL D F
B K RNase i ¥k #9 % 1, 01X B RNase i5#: %
HEHREERES TN B0 ERERN T,
EHZLMALEEMRET, XER B0 ES T
PN FRBEEREETHARETEBEAAEE
i1 A,
EHRMAEALRZCHEH —E TFEER
ZE BEnETREMENERTL KM
RUFEHEPMBOER. NETHETRFS,
BIHANNEREEFN, S5 RENHME
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BRIV ET TREE LRSS 4. F5
ST R LN ME YR ERXFIKIE5EE E0 &
HFEIEE T —ENER ANMIFET 14 T8
RERMARNAT XMIEHKL L ALDBW E0
IFAERE &R, KA GPE. Brescia & Alfort,
HET 90%. HAaTIkS LR E BT E0 F A
FEERMES TRAFHEES TIEF
@ AetfhfleswErEsr Eim
A SRR E ECF SEANE K
%L E B0 At 3 M EERBENT R,
SR RE—-F&, ELARRHRE RIS
RESAERFTR ETEEH W EEY
BESHER B0 FFIN LRTRETEWMES S
AAFEAAREHREGIEEER, RIES;
—# 5.
EWRANR CSFV B0 ERAERELHA
FERRIRTRSEHIMEAALXASTH
A, Lk ABRMEN EOED. HH E0RE
FRUEHBREH ZARTE A RMEET 6
#EGST-EO X s EAHTRHEE, X3
BT Pt EOER, A VBB EHR
BEREATREEERANE RS H
R AY B 3 5 RNA, 4+ 5 #1747 #E PCR 1 RT-
PCR LA & 20 45 5 4 R 4H R G ARY B0 2,
FH GSTHIAL A S E R AERNRSE
B GST-E0 M £ XHR, IF BT REWH

2000 £ 27 (3)
I1RE 7 W EATRES: AR AR
G AR EEEH A E0 EREHRB AT
NETWHEHHE. GRIZFNEGEEER
BT R AR X SRR
HMREFEREAEEZINRANSH—
(FRATR). BERINKNLRERAH -
BAMTEOBRONENSTHREE THERN
AR A S R RER.
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