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W2 FIH R (RT) AT PCR HARTER T 5 MRIE I (1997~ 1998 ) S LRAT 2EF0 1 #RIE
I C- AR IS R W RE 2 (8RR B o) R IAZ IR SR AU e, B Ao AT R R, X 5 BRIAT
B - R R ML IR 520 VR PE N 83% ~ 84% ; HES I IEIRTHI Y1k 88% ~ 91% , &
50~ 60 FARTAT o EA T TRR (SM) IR BR 7 B [RIE YL 85% 5 G AR Y 51 [RIVE L 89%
~ 91%. T 5 BRFAT 55 [0 A% 8 15 0 YR PR A 91 % ~ 98% ; ZUAEIR T A IR USRIy 94% ~ 98%.
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525 98526571 SCHRFR IS A SCES5: 0578-1752(2000) 04-0075-07

WA TE(HCV) JBBR B R 58, b IR IESE RNA WigE. Hev ) RNA K4
12.3Kb, A AN KIIFEER(ORF). A2 T 5 5 E™(BLE0) (E1 A1 E2 FE K BT il (16
HEAMBET Hev BN, b g2 M E™S 5 pov &4l 7, It el S48 R 304)
PR RN, LA, MR EE B A S R A T BRI ™
RNase(RNA ) i 1E©, W B A0 2 A4l IR RNA. B ™ AT SECR MG, 51304 ik e
AT, mov Mg Bt S g o™, B B Al W Hev X 5 IEsh Y
AR, XK E™ T BETE HCV AT A0 M B e 2 v DL A 41 i v 1 5201 3R A
IR R EZEH. B ISR 2 40 M B PRI PRI, (T B B A e S5,
NI . HOV BASIE BT A0 B R (eI Eum S R R R 1 Hev
MR 1 S AN, R &b AR SRR 8o MR N AR AR RO T B
PRI B SEDH, 767510 00 At IR 5 Atk L, ) FH 35 DR B 201 8 A6 JEAH IV (1) A= 9 2 3 M IR E 9,
ARTEA aCY MEURHLEL. ATTFTEH T 5 #1997~ 1998 FFEFRRMATHEF 1 Fk C-HE4N
P B BRI B s L DR ) P 0 o AT, I BRATTA G TE X B I AL 424 Th e 78 555 T JkAitk,

1 MBS

1.1 MK

1.1.1 W8 C-PREA =AM, W B AR 2E B 25 T 0, it 9828, 5 #E
TR IRAT BEIR SE R RE, 23 A GsIc, K H 4 B i AR /NIE IS I8 R AT A, R IR S,
GSW W, K H s T 5N/ NG 7 B R AT R, FER LR, GsH Y, K B g X o e A

WeAs H 3: 1999-04-26
FEETH: HK B REE U RIIH (85-44)
YEZ A XU (1962-), U5, WG HEBH N, BIRIE 5, 32 50 A 3h s 5 24 IO ATE 90 1A,
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FUER MG T A5, GSHG, K B 22N T 20 XA AR/ INE 5 I R A T, IR i 28 PR
VYRGS DRAE I R AEREIR) . GSLX, K B IS HL X HA 7 1R AR A1 4, Rk B 28 BEFE B
HIRIN) .
1.1.2 Wl RNA $#BUAF SN GIBCOBRL A Al 7= iy S 3% 55 i f & % 55301 T aq
DNA REH K per W RGN VINE. PGEM-T Easy #/4°4 Promega A 7 /i DNA
A4 X7 BOEHRINGER MANHEIM A #)7™ fil; IM 109 24 22 M85 B BiF53 i 5 = 4 £t
11,3 A @G AR EOHL 2K15 8 Sigma A F] P2, Gen Amp 2400 4 PE A
77 i
11,4 SIS LA WA HCV Alfort BR" . Brescia FRU2 AT C-#ES 91, %514
4 55, M RIEFAEY THEARA R G K. 510 E (S c-k) &P T:

X2 5ATGGTTGCATACTGCTGAA 3'778-798

X3 5 TGGAACCTGAGTGACAACG 3'1190-1208

T4 5 AATTCTGATAGGTGGCCCC 3'2025-2007

T5 5 ACCTTGCACAACCTGTCCTCT 3'2404-2385
1.2 Jjik
1.2.1 RNA #H SR SH/E k1T
1.2.2 RT-PCR M nPCR HUEHE FRFTHEIUE RNA, 28 AN T5 514, SO sk lig 2z vy
. ANTP.RNasin Fl AMV, 42°C 1 h AT S, GG, BUE & K=Y, n
A5I%) X2T5.dNTP.PCR buffer.Tag DNA K GH, 51 98C 5min, 5 96C 1 m in, 49C 1
m in, 72°C 2 m in, 35 MEI, EJGAE 72°C EH 10 m in. EXY HE(npcr) I, BGE R LI pcrR
P, UL X3 T4 A, R AR by 84 UG, B BRI 1% BT SR R KR
.,
1.2.3 F Yt S RGAR SR AT.
1.2.4 BN EE BOSEANER PR Y, A T4 MM, PGEM-T
Easy 8K, T4 B8, AR5 4C PRI FRRERF I~ PG B HALEZ A M09, Bhik
FIE BT, 15 9%Ja B EUD B 40 B T TR B S B SOk (4 Di3047), L x3. 14 514, AT

[ ==3

PCR %iE.
12,5 JFORL A B gt JFR 0 A% 2 Bk (4 JREAT, Sk IR in N SR AR A 13%
PEG8000( &% 20% 4m ol/L NaCl) #%2], VK¥# 20m in, 12000g 250> 15m in, 71 L35, H 70% &
FEVEDTHE 1 IR, B0, 37 L3, K R W25 KA.

1.2.6 BRFHIIE R A FACN T, dKIE S AW TR R A F 58 L.

2 AR5

2.1 E™ R IR 7 400

DR BE e Uk R W, L X275 R X3. T4 A5, ¥ 3 H 5 HUH RN ARFF R 7 B, 5
BEEIE. RERRT I ILE 1, HES SR T LA 2.
2.2 IR EEIR 740 [R5 L3R

M Genbank P A lftor BR(A 1f) \Brescia #R(Bre) .C FR(C-FEIEMN sk 6 40 i) . h E &
TSWATRE(TW P97) AN TR 28 Mg 3 v [ TTHR(SM ) S5 5 BRI 25 2 % AR I E ™ L R 1y
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GSHY 1
GSHG
GSLX
GSWW
GsJC

GSHY 91
GSHG
GSLX
GSWW
GSJC
C-LZ

GSHY 18
GSHG
GSLX

—

GsJC
c-L1z

GSHY 271
GSHG
GSLX
GSWR
GSJC
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GSHY 36
GSHG
GSLX
GSWW
GSJC
C-LZ

—

GsHY 45
GSHG
GSLX
GSWW
G3JC
C-L1Z

Py

GSHY 54

—

GSLX
GSWW
GsIC
c-12

GSHY 63
GSHG
GSLX
GSWw
GSJC
Cc-L.Z

—

GSHY T21
GSHG
GSLX
GSWW
GSJC
C-LZ

Fig. 1
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Nucleotide sequence of E™ genes and com parison w ithin them (-Indicated same nucleotide)
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GSW¥ 1  TNGIQRAMYL RGVNRSLHGI WPHKICKGVP THLATDTELV EIRGMMDASE RTNYTCCRLO NWYNIDPRIG LNRTQINLT 90
G5JC ~§— - — ——l-1 A—
GSHG -5-—QV-— - T A

GSHY -5—@—- ——TI T A

GSLX -§—Q—1- T A

cLZ —— -G -——¥-K —¢ G K-~ H AD—A

GSWW 91 EGPPDKECAY TCRYDRNADV NWTQARNRP TTLTGCEKKGK NFSFAGTVIE GPCNFNVSVE DILYGDHEDG SLLQDTALYL LDGMTNTIES 180

csJc K- F K
CSHG ———— e f—- FH K
GHY N KT~ P 1 K
e Gk~ A F K
cLz v K1 $ -1 A-—- ¥ N

GEWR 181 ARQGAARVTS WLGRQLSTAG KKLERRSKTW FGAYALSPYC NVIRKIGYIW YTNNCTPACL PRNTKIIGPG KFDTNAEDGK ILHEM 265

asic T- ——G—- X —
GSHG T~ {—- K5 ————
GSHY R +—¥ —
GSLX N — N .
iz R—G S —s « —

-FR A R 2 558 Indicated same am ino acid
TRIZER R RNase Witk X Under line indicated active region of RNase
B2 EmZ@EERF R

Fig. 2 Amino acid sequences of E™ and com parison w ithin them

F, N H Gold key #AF, LLH 5 K B Y I AR AT BF 851 Bk c- AR 4N R B B (Cc-Lz 22
My 1 Bk C-RRAR AL (BT RIEE, C-st) O 5 ¥kB 8 B LN R IR M B AL R T4
[, 255 Wk,

RS ATIL, ITE c-REE(3 MR 5 E NI BIRAT B 5 AR A EBCR I ZE i, JLZIR N
JR AN FETE R 83% ~ 84% ; ZIEIRIT A FIUEME 88% ~ 91% . FEINIE AT FH RIE 50~
60 FFEARTAT A T 1 SR bR AR AR AR BRI 22 5, AZ IR B2 5 RS b 85% ; G LR 7 471 [ s 1k
h89% ~ 91%. 5 PRIEIAGAT B30 1) 22 30/, R4 IR A RIS 91 % ~ 98% ; S IR T4
[FIYEE R 94% ~ 98%.
2.3  E™P RNase Wi EX 741 b

E™ M RNase W& 1R CHAAIN, TR0 T I05E 28 7 205 88 ALz &M, b AW BT
FIh RN ase W RIFERLT A, & Bl 8 ANEUIERRAL K, PBLIBE 38 NEAERR. Fle e -
FR(C-E0, SK6 41).c-Lz FMFATH M E™ 5 EH RNase T2.Rh MY RNase s2 Al 7E
X B E IR P VIR I 3. 7E 2 NIRRT A, c-R S AT R — MR A
[F].
3 Whe

FEFRATTHITAS K 5 B JE 1 ©) TAT BHist AL R AE S R AT IFFT S Sl it e 44 #k
FE] PN 4092 1 B L 20 B i 5 DA SO RIS B AAT #2 00 B2 2R, 38R T TW P97 Z AN

A 43 BREESr K 2 DM EEIATE (G roup), HH BIAHEE 1 7020 2 DN IARE(Subgroup), A 2
Gy R3S NELAHRE, AR AR 2 () IR A% R 7 91 TR U5V 82% ~ 84% , 2 2 1R 7 41 [ U5 %k
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Table The homology of E™ gene of HCV strains

C-st’ c’ C-LZ SM”’ Bre Alf TW" ic HY LX LAY HG
C-st’ 99 99 95 91 85 86 84 83 84 83 84
Csk6” 98 99 95 91 85 86 84 84 84 83 84
C-LZ 98 99 95 91 85 86 84 84 84 83 84
SM* 94 94 95 93 87 87 85 85 85 85 85
Bre’ 92 93 93 95 85 85 86 86 86 85 86
Alf 91 91 92 92 92 86 90 90 90 92 91
TW" 92 93 93 95 92 94 84 84 84 85 85
IC 89 90 90 90 91 96 92 95 98 92 97
HY 88 89 89 90 91 95 91 97 95 91 96
LX 88 88 89 89 90 95 91 97 97 91 97
LAY 90 90 91 91 92 98 93 95 94 95 92
HG 88 89 89 90 90 95 92 98 97 97 95

N FAIK B 2% SCHREE Genbank, A FOARKIRFF A FIUYE, 75T R & SER 7 4 [R5
* Sequences were from references or Genbank, the right and left triangle show nucleotide hom ology and deduced

am ino acid hom ology respectively

T2 [TTHGLWPDNCDGSYGQ__FCDKSREYSNITAILQEQGRTE-:-LLSYMKK¥PNYEGDDEEF¥EH[EWNKHGTC [NTIE
Rh  [L-"==-"K-S-A-APSGG--SN-AS-S-ASYIKSKDSSL -~ - YN-SMLTY--SNQ-NNNV--§-~-§----}5-YD

2 [=---~-]-HTTMLN___Y--R-KP~_-M-DGKKKNDLDE---~R¥PDLT-TKFDSL-KQA--KDEY¥-----SDKF

C-E0 [SL--1--GEICKGVPT__HLATDV-LKE-______ < -MMD- - A_~EG___T--TC-KLQ__R-[----—-¥-]Wun:
GSWW BL--1- EKTCKGYPT__HLATDT-LVE-______ R-MMD - A_~ER___T-~TC-RLA__R-[--—---W-NWINI
C-LZ BL--1--GKICKGYPT__HLATDV-LVE- _____ ~=MMD o A_~EG___T--TC-KLQ__R-F--———¥-NWHNI

B3 RNase ‘53T E™ 1T A LLEL

ms

Fig.3 Comparsion the am ino acid sequence of RNase and E™ genes of HCV strains

) 88% ~ 91% . & BB IREE R, Pif c-Ph#E.SM BN Brescia 2EJE T4 1, 1M Jr A iz
WATEE(80 HEARLLE) AT A fort 2@ T-4LBE 2. LLECHIN BEpRIY £ ™ FE K P51, 418E 1 RI4LRE
2 BERRIE AL IR 7 A1 R VE R 83% ~ 87% , B LML T A1 RIS IR A2 88% ~ 92% . BUNRFIAN)
TW P97 BEFR S ALHE 1 FIALHE 2 BERRIEI AR P A [RIVEYE N 84% ~ 87% , T2 L1 /741 7]
PEMEE 91% ~ 95%.

T M HCV BN R BB, A AL R M R IA ) e R, AR UE R R
A RNase i, FUBBEMEAIG ) 1A 2 5. B BER g (10 iR L se i R ), g~ iR
BT HAT I RNase T2, W2 10— BE&h 8 ANEIEIE R 71, b Al =R n )
h O, FH L SRR 4 5 (KIS B ) KR X RIS R, 7E RNase W PHEEERITZIH, C-
A Gsww BEH — AN IERAF, i c-HRigdE c- R 28 c-Fk sk e 4l i & F
C- PRI 2 S8 ML 40 2 v 55 ) 2 ANaly Ha A 1) H 22 (G ), GSW W . GSJC.GSHG.GSLX.GSHY
HIREBHIR(E), LI EE SM . A lfort.Brescia FRA TW P97 2 A %R, M EL A T2.Rh
AR 82 R RAZ (D), E F1 D #2&H 7 ar IR2E IR, ANFX — 2 S eis J1a G

S,
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PLE™M HCV TRIPERGIIE RNase W PEFIHEIFRI, LLKIE I E ™ )5 = A4 g4 A
HXIHCV BT APEREE] E™ 1 RNase W AR, S FIPTA ™= B X RNase (1)
FHIE A gl o TG vEEERIT S, B nl EIEE J) S A A (Con A) XIHE. . F 0 NGE
IO EL T R 8 A7 22 5 2R Y, i A T £ 40 M 1 B 1 5 i, (RSB 4 M e, B e ] 3
PR EL A PR R 7 24 e P 0 o N T A R T SRR AN L, R AR T S
SEA WA, B S A S G AT R R, 1 B2 SAMSE SRR, nev
B E™ w2 W IR Hev . BVDV (A4 8RS i 58 ) X SK 6. PK 15 5540 i (1) Jdk 4, A
ANREA RUPHWT A8 BvDV XAl ke, R0 B 1 A G, B IR B I, R
AIRETE HCV X 41 & G it A2 b DL AE A i b 1 52 01 A 5 s i AR PR EZEAL.
T BB SR G5 A, R A 2R A0 M R R BB R R A R e R S Hev
BEUREREVIA . c-MREE S AT RN B B 7R R R T H A 2 A4, X 87 e xt-+
FHI ) B 8 A A T LR T mev AR S R IA R T i s, A A A R R s 4
FEA MRS,

22 R
G DGR, 2 ORI R g, A 85 T B S WF Lk e (v ). b st o B R RHBE AL, 1996,
() &M HEAEGE 5% () RS8P 1991, 23(2): 85~ 88.
() P c- R RALUE RN A JFFI T (A ) EF BRI 85-44 TH LIS 2. T, 1999.
(4] BEA 550 4. o T 5w BESIO TR M (OB ) (v . dEst B AR, 1995,
(s HhEi, XM, BB, 2. Sl (o) MATH M R A 2 R 0T (). d B EE RS 1999, 30(6): 3~ 5.
(6] HulstM M,Himes G, Moormann R J M. Glycoprotein E2 of classical sw ine virus: Expression in insect cells and
dentification as a ribonuclease (7). Virology. 1994, 200: 558~ 565.
(7) Bruschke C J M,Hulst M M,Moormann R J M. Glycoprotein E™ of pestiviruses induces apoptosis in lym phocytes
of several species (J). J. Viro. 1997, 71: 6692~ 6696.
(8) HulstM M,Moormann R J M. Inhibition of pestivirus infection in cell culture by envelope proteins E™ and E2 of
classical sw ine fever virus: E™ and E2 interact w ith different receptors (1. Journal of General Virology. 1997, 78:
2779~ 2787.
(9) W indisch JM, Schneider R, Thiel H-J. RNase of classical sw ine fever virus: Biochem ical characterization and inhib
tion by virus-neutralizing m onoclonal antibodies (Ul 1 Viro. 1996, 70: 352~ 358.
(10) HulstM M, Panoto F E, Moomann R ] B. Inactivation of the RNase activity of glycoprotein E™ of classical sw ine
fever virus results in acytopathogenic virus (Ul 1 Viro. 1998, 72: 151~ 157.

(1] Meyers G. Molecular cloning and nucleotide of the genome of hog cholera virus (). Virology. 1989, 171: 555~
567.

(12) Moommann R JM.Molecular cloning and nucleotide sequence of hog cholera virus strain Brescia and mapping of

the genome region encoding envelope protein E1 (4l Virology. 1990, 177: 184~ 198.
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Analysis o fE™ Genes Nucleotide Sequences
o fPrevalent Virulent S trains o fHog Cholera V irus

Liu Xiangtao', Han Xueqing', L u Bohua®, Zhao Qizu', LiM inghui, Ma Junwu',
Li Jiangiang®, Xie Q ingge'
('Lanzhou Veterinary Research Institute, CAAS, Lanzhou 730046;
N orthwest Science and Technology University of Agriculture and Forestry)

Abstract. The E™ gene of five prevalent virulent strains and one C-strain of Hog
Cholera Virus were am plified by reverse transcription(RT). The am plified fragments were
cloned and sequenced. Com parison and analysis were made on the nucleotide sequence and
the am ino acid sequence of five prevalent virulent strains of HCV was deduced. The nu-
cleotide hom ology was from 91% to 98% ; the hom ology of am ino acid was from 94% to
98% . The nucleotide hom ology of C-srtain virus from cells cultured and five prevalent vir
ulent strains of HCV was 83% to 84% . The am ino acid hom ology was from 89% to 91%.

Key words: HCV; E™ gene; Sequence analysis
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