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FIMERIEB S

T B # # I£EeTT LARE BER
(hESEAGGEESR dbx 100081)

i EATHEEAFEHCVFER HakRITERZ R BERAREMER, R
HRT-PCRTHE THCV AN M RUEFHEEZHH FE O R OTHANREERERD E2(gp55) &
IR cDNA B, P AT pCEM-THAEFF U EHT T HETRFENNE LA EEFF]
FriE S, At dEAT T IR LL B R E2 St 5IhRE . PRI 4 SR HOY E2 BEEM K EHH
1273bp iGN EERTIINCERAESRFTIMEENERE RS, Ed 81 EE
R4 MEWE2ZEA NFEWR 683 1 F 690 v {5 5 AR FEFICWLLLVTGAY 1 C R 3% 1030 ~
1063 B BRI AEFHFEA MELB K N KRR ENERP 4 MR EASHERLL
HRFEMTE ICEIMELELL, WA —BRFFF RYLASLH, C—EEBR Z 4+ F
B oOAFAM EBTERESHEEPREHEE MRS HUSHEE X EEEEH 4
TEEEHEEREFIFEHE IS PERER(Cy) b E KB ERIE S B4 A K HCV
{ Brescia,C, Alfort. ALD f1 GPE)RE & —F . FHIZ4 % HCV E2 1R K MR R, D HE N
FEH 6T Cs HEMN R BEALSMHNERFTEIRFRNEREENEREXEE, At
ENERSEAERMOATERHET N AU OSSR AR T EFELHEER,
XHEE: BERE, R2EH, FA o

PEIEKE:S8S5 XREHRIDER: A 32382 :0001-6209 (2001) 03-0320-09

¥ 5 7% 8 (Hog Cholera Virus, HCV) J& T 3 #% 8 & ( Flaviridae ) 3 /% % J& (Pestivirus ),
HCV 5| & M FEE (Hog Cholera, HOO R HE W — M B EEMEE LR, ERWAEFREKE
K, BERE O FRMTAHBED TESE M AN BERLEEFLE , EEMSLTER N
MR RBEFROIED , FHbiEd rEEdattsEfMKRi{fT. HE 0 E/RE
B, EEEReRRNAR BEEREER-—TREMEMI T, BELEN AR
EEFET V. HATA HCVEFASEHOCHRGLUEKFEE EEFAA N —KEARTH#
RNA,#9 12.3kb,  F B 295 4 x 10°kD. HCV RNA £ F 4 & F ¥ — 49 7 i I B fE &
{ORF) 433 3808 M H EBMME, M S'WE 3%, HCV A ORF Al LK Bl ER KAEEL C
ME SRR RN E2(gp51 ~55) . E1(gpdd ~48) T E3(gp33)Z 4 Mt & 7. 1L
M3~-5MEEHUER(BE S KM EARZEMN P AMPIZSE ), HFR2 23 MBEHEER
HPRFEMRIPERIE, = HCV FERRGSHEO., 7T BA N 51~ 55kD, &
I E2 3 FRA N 4KD, ZEAKE R 1.11kb. £ KB 370 M ERBERZARY . AFR
MEMEEERAX HCV E2 EFERB R FEARHRD Y mEd - VENRTES

"TEFER SR B &M A (8544-01-03)

R R

EEEN . F B(192-), & BAES BESWL METEOLAMFEFL T EY .
K # B #8 :2000-08-18, ik B B KE :2000-11-14
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CMO7H HBEREHETEZEHFEMATIHLT 2 8 5 # FO3 ¥ (FO7 ¥ ,HCLV B #1 SM
BOM B2 RES#STFF M e g oy, #MBE 8 FR AL ENEEHNNLERS %
TR AR R A RO R A,

1 Hafh %

1.1 #"E

HCV A1 1(SMO M E B PES A UEFESERE A2 LB HERLEPEEN
WHCLV) M MiE, A AL H BN B~ R HCV FO3 %A WEF, B4 % 1995 &£ F
T AE B A oy B BT R, R AT A s Wi B0 S S HCV FO7 BRI, 40 E 1996 4 T4t
R B Sk, CAETREE".
1.2 FRERBNALESRSE

SHE T E RS AT, R AT PKIS H MR AT HRPE. IHCV KIS 5 i
# ,4°C 80000/ min & > 30min, EFIE. T EETIMALREE R 7% PEGH000 0. 3mol/L
NaCl F 4C ~8C@EP % . 4C 8000/ min B.0» 30min, = L7, L) 0.05mol/L B TEN
BRIEY,HT 4C BB 5h,4°C 70000/ min &> 30min, EF MHERE.
1.3 RNA R

AL IR O RE 4 20 F) RNA 38 B it ) & U8 B 5 47, BE 0 2, B T 8% ML B R 2
F77C RNase 40 B, B b 3R 45 £ 8 42 55 78 300uL, b0 78 ¥ 300uL, £ R4, 8 37°C Smin,
A 1710 A% 2. 5mol/L NaAc M1 B KBTI HAF: BRAR(25:24: 1) W HES , £ o3
., B K 15min,4C 8000/ min & L, 10min, M EFMERRHEL, - 20CHTIE RNA 1h,
4°C 130001/ min 80> 20min, VLEE IIA 300, L THE , FEEMAFEBFEE, - 20C 1h,
GIEN BNA, F LT, H 75% Z B % — K ,4C 13 000/ min B .0 15min, R=#H TH T
DEPC K,B -20CHRF & H.
1.4 ERZEFEHSIY

AR Brescia ¥HIRE F |, T340 % pl/p2 ¥ 8 HCV B2 B A, & B 4 1273hp,
fif T Brescia bk 5 [H 28 #9 2407 ~ 3679 (1 B ;3| FI R LY T893 M) pd/ps 718 & K I
it A 572bp, fif F Brescia ¥k E2 FEFE R 2827 ~3390 fu & AT E2 REEH RN ESLT
WM ;7RI — R R p3, 60 F E2 MARFFF 2975 ~ 2813 {2, I F E2 BE P
BWomy., LRSI EPERERMEDHARAAETELGAEHR, LE 1,

£1 MFHELE

Table I Sequences and positions of the primers

Primers Sequences Positions of brescia strain

pl 3'-CTGGTAACTGGGGCACAAG-3 2407 ~ 2425

p2 5'-GCAGTAGTATCCATTTCTTTAT-3 36358 ~ 3679 { Complementary }

p3 5 -TGCTTTCTATCTTGTCTG-3’ 2795 ~ 2813(E2 gene sequence)
pd 5'-CTGGATCCTGGTGTCGTAGAGTGC.3” 2827 ~ 2831

PS5 5"-ATACTCGCCCTTGAGCATAT-3' 3379 ~ 3399{ Complementary )

1.5 EHFEHE—H%E cDNA
BERE B HCV 4 8 RNA 29 Spg, /T GIBCO BRL & % % i # & (Superscript [I
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RNnase H Reverse Transcriptase, Cat No. 18064-014) , I BiE L H A TR E R, A HE — &
cDNA, REF545 10pmol P2, '
1.6 PCR #"iil cDNA K B

MERRFEFRETY 2~ 5L F 0.5mL EP &, 5 4 ¥ Smin, 32 B KIE, M A 5pL 10
% PCR 2 ¥ ( 15mmol/L MgCl, , 500mmol/L KCl,200mmol/L Tris-HC} pH9.0,1% Triton X-
100),p1/p2 31474 0.5uL (2pg/ul),2uL 10m mol/L dNTP,2.5 347 Taq plus I DNA R4
(Songon . Canada Biotechnology Department Division) , Jll7K B 50p.L, % 35 ¥& /& & 85 W, & PCP {X
#ATY 1 (DNA Thermeal Cycle 480,USA), L 93°C 60s,54°C 60s,72°C 100s A — KB, 4
PEFF 35 %, B&J5 72°CHEf#H 10min,
1.7 PCR PRI k&5 &4

BU RT-RCR ™4 5uL, T 1% B RBR P 3k, E‘%E‘éﬂhﬁo Spe/mL R Z 48 , K
WK 1 x TBE,60V the B EE THRE T THRERK. PCR =YW E W 4itbF A
WAEGFRE"
1.8 R2EBERBHTHE

EW S8 PCR =4 E RS , I pGEM-T Easy Vector Systems i 7l & #t 17 3% & K M
(Promega 22 7] ). MEBETY SuL B RZ S A M DHja, T X-gal FRFATHE, BB
EBEE T & Amp (100pg/mL) # R 4K LB 3% 3% 2 ,37°C 1501/ min & #& & %, #% Lysis triton ¥
EEFUR Rl Ad Pk B IE B 95 1R 0 B, BT O E MY BH M R OB 4 B A & 9 pGSM., pGLYV .
pGFO3 #1 pGFO7,
1.9 EARNKHEE

B b3 PHPE 4 BB AT EcoRIBE D 4 5 , 393K 18 29 3018bp F 1273bp WA & , 2
BIARRAMBEBAGT B B AEE S RN AR, 59X pl/p2 0 pd/p5 4 3#
TREFBRMEZPCRMEXPCREE 28 KRANEHAEEHARNETFINE.,
1.10 FIME S5

ZrAMYSEEXPCRECEWHAEEARR, RANBRERRE LEHITFFIN
5E , B P R B 4 Ampli Tap B, 8l (A
ABI Prism 377 #1 ABI 373A, W /¥ %
CyberSyn 2 A # 17, 77 5 40 #7 K A A+
SEQAID I ver.3.81(Kansas State Universi-
ty, USA) T M4 i I BEX K Al R
P ST .

2 R
21 4B HCVE EAZERAFTIEE
B1 HCVE2#[E RI-PCRY HER SHEERMFT
Fig.1 HCV E2 gene RT-PCR result M RT-PCR #'# 7 HCV SM.HCLV.
1.ADNA/EcoRI + Hind[l ; 2.SM; 3.HCLV; 4.F03; FO3 F1 FO7 ¥k E2 B 49 cDNA A B (E 1)
5.F07; 6. Negative control; 7. PCR marker,
HrEINTHERE L AHTRE L —Xt
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GTAACTGGGGCACAAGGCCGGCTAGCCTGCAAGGAAGAT CAGGTACGCTATATC%QCAACCAATGAGATAGGGCTACATGGGGCCGAAEE

Y S

S

TCTCACIACCACCTGGAAAGAATACAACCACAATTTGCAACTGGATGA GGGACCGT?AAGGCCATijCATGGCAGGTTCCTTTAAAGTCA&AS
A

CACTTAATGTGGT AGTHGGAGGT&IiI@g@ﬂtgéz[ﬂCﬂIﬁﬂgﬁ_ EGIIIéCCCACTTCCGTGACATTCGAGCTCCTGTTCGACGGGACCAE§
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————————— T AL TR
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S
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47
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Ee= iE e

S e . S (U S
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Y _—_'::$—'__—__“::::::: LI I S
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e e e S, S e
SECA GO TEAMGITOMCCATTE iEIfESéQG‘EGEGQEE%GWMCé{E &Q&TGGTGTGGCT_TE&ACTTCA;\TG%CC%A
_____________________________________ A,,,,,,G .‘,, R

[ S i S— %::::::Q:i::z:gi
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- ?EEQEEEEEiEE:EEEEEEE:::_:Z::EEE:i::::,zi‘;::::::::Z.___.__ T

TAATCAGCACAGAGGGGAGTCATGAGTGCTTGAT GCTAACAC, CTGTCAAGGTGCATGUATT,

GATGAA&GACTAGDCGFTATD(CAfh(ﬁgea

FCTAARGAGAT GTCTCTAGTGCGGGACCTGTAAGGAARAC

GGACAGCTRITTCCA&CAATATATGCT%AAGGGiGAGTATCAGTACTGGTTTGATCTGGATGIGACiFACCGCCACTCAGATTACTTCGCAEEA%

Y o S SR o
_-'”WW7::g """" § _____________ :::::f::f:f:f::f:::ff::fff':::::_:_::Z%Z:::: ______ el
SRR m— — -
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_____ A - —_— - —— g
e E— e e ————————
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e — R
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B2 HCVE2EFEBREHEMES L

Fig.2 Comprison of the nucleotide sequence of HCY F2 gene
I .BRESCIA; 2 . FC; 3. HCLV; 4.SM; 5.F03; 6.FO7.
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BHSI M TT A SP6 M1 %SRBSR Y P34 4 HCV E2 & F 098 4 A pGSM.,
pGLV ,pGFO3 F1 pCFO7 HE4T M 5, t3K48 T 4045 F2 HH 3415 B HKF 5 M52 B 1 TMR JF
FIE) cDNA H Bt , 3t 1273bp. 4% 4 # HCV E2 3 B 5 Brescia # ( GenBank % % 5 : M31768)
FIE 40 PR A9 C ¥ (GenBank & 7 S . 746258, UL F I #E FC ¥ )V 89 M5 915547 L3R,
HRRE 2, HETRFIESHNEERTFTE Brescia BRI FC BR K9 AH N 7 51 #E 47 HL8X,
HERXBFINEEHPIESHRFEFIFATE TMR A 381 M EEMBE, &R LHE 3,

L]J
] LVT(:AQGRLACKEDHRYAISTTNEIGLHGAEGLTTTWKEYNHNLQLDDG [VKA %CMA(:SFKVT ALNVVS RRYLASLHKD’\LPTSVTFLLLP D(]Tb?
e S e B £ e —
3 --- - "——Y——"**S“D'———L-*G***——————-- '[}**N’ B T i el K Sommmem N
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L MU R K- N
L et D--—L——G———===—===D—=N-—- **S“V—---'-*’***"‘—————- B St T
i)
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B3 HCVE2EAEEMFFILE
Fig.? Comprison of amino acid sequences of envelope E2 glycopretein of HCY
The signal peptide and the TMR are underlined and one of conserved regions is shadowed . Conserved eysteines in HCV E2 are in-

dicatedby asterisks . The amino acid mutations are indicated by closed circles.

1.BRESCIA ;2 FC;3 . HCLV ;4. 8M35.F03;6.F07.

2.2 ZEBRNEERETEFRELER

¥ W 4 HCV SM.HCLV .F0O3 # FO7 # E2 % E A cDNA BT RFFIRHEFHESFHER
B 5 45 B 5 B 4F B HI 89 Brescia Bk fl FC MM FEF BT TRHEERKER, ERFHIMHE
Y HCLVH R FCHEERMFRIFBME L 8% U £, 5 SMRFEEES% AR, 5
Brescia %R RM, W 012 ER &SRR L2, RN EERFIHLE, BIHEK
15 HCLV ¥ & FC BRI I 553k 99% L |, 5 SM #3¥8 95% A% , 55 Brescia ¥ [FJ ¥R 1
WREM N N0kl . ERWES,
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£2 RERFIARFELT ]R3 AEREIERELER

Tabte 2 Homology comparison of nuclectide Table 3 Homology comparison of amino acid

sequence of HGV E2 genes (% ) sequence of HCV E2 glycoprotein ( % ) .
FC SM HCLV FO3 Fo7 FC SM HCLV Fo3 Fo7
Brescia 91.4 93.1 91.3 91.1 91.4 Brescia 92.7 04.1 92.2 92.2 92.5
FC 95.4 98.7 98.6 9.8 FC 05.5 90 1 991 99.3
SM 95.1 94.9 95.1 SM 95.0 95.0 95.3
HCLY 89.7 99.9 HCLY 99.5 9.8
O3 99.8 FO3 99.8

3 it

3 4 HCVEZ ERZEREABERF I EEME ST

E2(gp55)# HCV B AGREMEE A B4 8k HCVE2 XERESHNEERE
BREFFIHTLHEEST EAR T HEZANFEI M BETER B TREEEBRARESE
¥599.8% . BTl HCLV Bk S FCHR B E R A EERFHEESTH A 98.7% R 99.1%,
1996 SEE AT C(FC B A E3I ARG B THTREGENFE HCLV % ¥R 5
Frruatd  BPUMEBORMESNREORUTHTHEHAES, B CH%EN
FrRimEamBEEERA TRESATAN CH%S FCHREREE FERFERE KT,
3.2 MA4BKHCVEZ BEENAESEAMTREEEMN S

HRE T HCV B2 BEAE wEINEAUM R, RAR AR SE S FRE PHK
MRAREEHR ELT B2 FHAE4 TMESEMAEEHE A B.CH D, A RSN
SATIEER AT A2 1 A3, B R BN %4, HF B CREFH RSk ke
AL, RERTFEGAL N A2 MRFE A BBESFEA P HMBE A D EEREFHRA
BEEAETREED . B ERR 4, BT 4 % HCV 7 Brescia 2 FCH B2 BE AW
BN EERTRAOBEBH# TSI EST,. EAHLAERFLE 4L F 3' %, Van Rijn &
MEGBBREHNRTEERIT TARENBRBPERMCAEBEATE . EB.CREF, A
705,710,713 .,729 734,833 ,834 ,837 FI 858 {7 W E LT F 0] 1 ¥ B MAb ) 7 4 F B B
EERMRTHE, AHRFAUNI I BHRFETNERSE 690 E 866 (L EHM+H,5M 5 FC.
HCLV.F03 #l FO7T 3%k Z [ 4B fF7E 9.10.11 M I0 M EERMWER . B SM B F H UK
B 75y A2 705(Asn—=Asp) \723(Ser~ Asn) ,729 (Tyr—> Asn) . 736 (Hle—>Ser) .761 (Gly—
Lys}.764(Leu->Pro) .788 (Gly = Arg) .789 (Phe— ser) . 848 ( Glu— Asp) I 860 £ ( Thr—1le) .
5 Van Rijn WAL (X705 M 719 AEFWNER  BEEBNEERERN —F X
R MDA AN A K AT TR e 8 5K A R R AR R X B E 1R B9 710,833 11 834 fir , R
I EERELBER ;I A ,723.736.761 788 789 .848 FI 860 iz & 2= § B I 4 4 B 4
MBI B A R Tt —F0F . WB A HCLV B O & #) 5 F &k F03 fI FO7 89
REMIL MBS Mz BETERO R E AR R RERL 100%", B0 R
HAIFFH AR SRR AR ERERRLTAEHNER, 53 REBE VS .
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$£4 A HCV. Brescn MEES CH R EAMEERERFIERY
Table 4 Variable numbers of amino acid of antigenic domain A.B.C and D of HCV E2

Brescia Brescia Brescia Brescia Brescia FC FC FC FC M SM SM  HCLY HCLY  R3
/FC  /em JHCLV /FO3 /FO?7 /SM J/HCLY (F03 /RO7 JHCLY /KO3 JFO7 fF03  /RO? /RO

DOMAINI77a8 18 15 19 20 19 9 i 2 1 IR | 10 1 0 1
{690 ~ 866}

DOMAIN A10laa 8 5 9 10 9 3 1 2 1 4 5 4 1 0 1
{766 ~ 866)

DOMAIN AlA257an 10 1 2 1 1 0 1 0 1 2 1 1 0 1 1
(795 ~ 851)

DOMAIN A348aa 5 3 S 6 5 z i} 1 0 2 3 2 1 0 1
(766 ~ 813)

DOMAIN B8las 10 w 1w 1 10 6 0 ¢ 0 6 6 6 0 0 0
(690 ~ 773} : ‘

DOMAIN Cil0aa 15 13 15 15 15 8 0 0 0 8 8 8 0 0 0
(690 ~ 800}

DOMAIN D35aa 5 k! 5 5 5 2 0 0 0 2 yi y) 0 0 ]
(766 ~ 800)

3.3 4K HCVEZEEAMESKAF I TMR F IR S5

Watvt P2 E RS AN, 7E N KN 690A F 8 T EHEAR (683 ~ 690)HWMFS E2 i)
2 % FH WLLLVTGA, T 6 15 5 BK 85 40 81 {32 2140 F Gly689 #1 Arg690 Z [H], HAE I B
B PHEEARESEAMBRNERMBITHE -EMT, AR 48 HCVE2 ZERHH KN EER
5 5 B4 48 B 15 SRR A LVTGA( R B 3) il i3 JF 5 He 8 R AR 1 4 47 IE B B R RSP
FERMEAR K. o7 F CFREM TMR(1030 ~ 1063) & B {R-FF ¥, TMR X E2 & &
MEEREE+SEE,FM 4k R2BEAN TMR RZH W (LE 3) {0 SM 5 CHa
BIA A Nle-Val (95 RY WA FFH— SR, @ SEQAID I ¥ #reAikk
HHERT 4 IMHAX, ZEHFE R EEOERE E 4R E, KBk £2 8 FBAE
Bra4aE™ ., ARAFSEAEEANTEN 2 EEEHAY (S TMR) Fr > £ 89 HIL
HEERFS TMR HEFBL SEERAKT EHRE RN, HAEHAM COSI HiRHE
BRIk ESHREF A TMR FFIMBEA AN, HREFY RESHER MAb RAERE
R EWE S KA TMR AN B2 LR EE +HEED, B4, HBERMEE
Bresica FC L 4 BE HCVE2 BB H 753~ 759 B BB . F - BHEHRTHF 5 R RY-
LASLH, E—EEME4 TR M HEBITHEERBAE IR, B R EKY, Btk
ERAE2IEE D REE, HTH{E % 0.089,0.110.0.138.0.134.0.138 .0.134 # 0.117,
1 SM BRBEE — &, KA BEH L FHRATIEHERN B K (690 ~ 773) f1 C X (690 ~ 800) Z
B ,B.C XEBFEAhAMERAIEEN—T#S. REFELTHFME T K., R
Bh HAFEK KEHER FEPEH. REBEHAETAB S, X R UNBNS
B, ESME S C # . ALD Bk .CPE™ # . Brescia %k #1 Alfort %, H E2 EHEMHEXEBE
X—BIEFH, HE—EEMEE TR, Eduardo Furado Flores % 1996 £ %% CRB-
1 40 M 5T R B R N TR e RS A I R — 30 F A 2 B RE T e
X . FE Paul Lowings & % 340 i 3 4 FF 51 ob 4 £ 5 2 01 69 {8 °F K RYLAIVHY . R
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fHAG RPN BRTHERSERFENBE I MMM EEERE FEEA X, BN
REERMEHERESER.
3. R2BEEAREHAR

A ER2EEANEERFIPHSERTFHO IS M ERER (G BE  HEE 51
E 5 Brescia FC.ALD .GPE™ & Alfort Bk5E 4= — 3. C %5 A 9 1~ Cys(869.877,893 .896 915,
931,946 967 F 984 1 )M T A FH ZFE, W A XKEWLUFABEE ;W N X5HH 6
Cs M E2EHPERTEBRFRAERERNERELEE, Cys693 fl Cys737 XL —
AWK BB EET BER CRANWE,HE AN B.C K MAb S5 K I AT 2 7 ;
Cys792 F1 Cys856,Cys818 1 Cys828 M T B "B HISHR T ARKEDXWEE, H %
ADREMAD RBERMHLH, AERTEMMTHRIELGEHN, -1 EFEB.CK,
MENERTFHREMAAR: B —TEFE A DX, h— &7 MIERTRHREM S
Bo MEX L2 HMPAHMMGH, BARMAWO4HR2ZBEOENE L RFEEEL,
mMH A% E2BEOMNHEEEE M.
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SEQUENCING OF E2 GENE AND COMPARISON ANALYSIS OF
FOUR STRAINS HOG CHOLERA VIRUS (HCV)*

Wang Qin  Li Bo Wang Zaishi Qin Huishen Lang Hongwu
{ National Control Institute of Veterinary Bioproducts and Pharmaceuticals , Beijing 100081, China )

Abstract: Four ¢DNA fragments of envelope glycoprotoin E2 gene of SM strain, HCLV strain, FO3
strain and FO7 strain were amplified respectively with RT-PCR method . The amplified E2 fragments
of four HCV strains were all 1273 bp in length by agarose gel electrophoresis. Four E2 fragments
were cloned respectively into pGEM-T easy vector. 1273bp ¢DNA fragment of Four HCV E2 gene
were sequenced and 381 residues amino acid sequence of E2 glycoprotein were deduced . The signal
peptide sequence { WLLLVTGA) located in the N-terminal residues 683 ~ 690 and the transmen-
brane region (TMR) sequence located in the C-terminal residues 1031 ~ 1063 of Four E2 gene were
highly conserved and hydrophebic region.The conserved sequence among the E2 protein of pestivir-
uses , RYLASLH which located in the N-terminal residues 753 ~ 759 of domains B and C, was hydro-
philic, and none of them were variable among the pestiviruses,and the greatest values of antigenic in
all E2 antigenic domain. This suggest that the conserved sequence RYLASLH are involved in E2
epitopes . The number and locations of 135 cysteine residues in E2 are conserved among pestiviruses,
suggesting that the structure of this glycoprotein is similar in pestiviruses and the first six cysteines
are critical for the correct folding of E2 and essential for all identified epitopes . It is showed epitopes
between HCLV strains and field strains are not variable obviously by analysising the varintion of
some main amino acid residuse substitutions of E2 major antigenic domains,

Key words: Hog cholera virus, Envelope glycoprotein E2, Sequence analysis
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