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Sequence Analysis of the Gene Encoding gp55 Protein of Suri Strain, an
Attenuated Classical Swine Fever (Hog Cholera) Virus
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An attenuated classical swine fever virus (CSFV), Suri strain, is a variant derived from a
vaccine virus, LOM strain. This study was performed to elucidate the molecular biologcal
properties of CSFV Suri strain, and to obtain the basic data for molecular epidemiological
approaches for the disease. The truncated form of gp55 gene without the C-terminal transmembrane
domain, in size of 1,023bp, was amplified by RT-PCR and sequenced by dye terminator cyclic
sequencing method, and inserted into BamHI site of pAcGP67B baculovirus vector, establishing
a cloned pAcHEG plasmid. By the nucleotide sequences determined, 341 amino acid sequences
were predicted. As compared the nucleotide and amino acid sequences of gp55 of Suri with the
various CSFV, Suri strain showed the high homology over 99.1% with ALD and LOM strains,
but comparably the lower homology with Alfort and Brescia. In comparison of amino acid
sequence in variable domain of gp55 protein, the similar tendency of homology was observed. In
hydrophobicity analysis, all of four CSFV strains revealed the analogous patterns of hydrophobicity.
The numbers and locations of N-glycosylation site and cysteine residues in gp55 were analyzed,
those of Suri strain being coincident with ALD and LOM strains. The results suggest that gp55
in Suri strain has the high similarity to those in ALD and LOM strains in terms of the nucleotide
and amino acid sequences and the functional properties of gpSS protein.
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Classical swine fever virus (CSFV, 949 hog cho-
lera virus)= SR ol X 54 G4 Aoz A
‘gol ZAsta AAMEE WS ol T FEAY
o 2& AAA A E T2 Y= AHA S
LA A o] [6,7,26], ¥ H-E 715 AL H o ol
A A 1F Aoz 7= Qo

CSFV+ Flaviviridae@] Pestivirusol] <38} virion
9] 37|+ 40~50nm, nucleocapsid= 2F 29nm, F ¢
E7]€ 6~8me|w v do HFta, 2
Genus©l| 43} bovine viral diarthea virus$} 9]
Border disease virusZtol] 3 9] 3t overlapping an-
tigenic variationo] g17] W&o 722 T &
gz o 7 {3 Aol B} [6,7,25,26])

CSFV9] viral genome2 7+ 4o} 1+ positive
single-stranded RNAE FA H o] glon, 8 Ak
A7} oF 12Kbo]B] 3,898 amino acid (438kD)E
codingdh= 3 71 9] open reading frameo. 2 74
5]} 91t} [15,16,18,27]. CSFV= enveloped virus 2
TEENA L genome?] 5% AX g FA A}
Al W9 H nucleocapsid protein3} 3%9] glycopro-
tein; gp44/48 (E2), gp33 (E3) 2 gp55 (B2 F+
dH o] glom [18,24], o] F gp55¢ F3HFA ¥
AL AFste FE Fddes 284 g
[7,17].

TN E 19473 M & Zu GEFdA B o
o] A& HA3 A7l S wa x2F
d Egsil g sdete] AMEslgn, 25 =2
2] 2g-tleo] &g B3-S HFaH (9~
11]. 1951l &= 71Es A5YAS gl B
BN A Ze 2} ddt £ g2 AF
Aoy TRAED QARE AFA HAE 27}
€0 Ju "AgAGAN o] JeEhtEe AFo] A
AH QT [9,11]. 2 F 1964136 Sato et al [22]°]
continuous cell-virus propagation®] of] 2|8 &3
LOM-850%2 Kang S [9~11]o! E£9]5ta] ThA]
AEAR 2 E289Y71HE 83l END (exal-
tation of Newcastle disease virus) 0 & HE5H &=
LOM-BK' (LOM ENFE /dste] 19743 28 =
AZeet YBANZE AHEHD AT (129,12,

33 Choi 5 [1~2]2 1988~1989td o] LOM-
BK'FE &Z B FA L 10t) o) AT o
2] kA S ¢} Newcastle disease virus (Miyadera

F)E o] 23 ENDHAIA AXAZEAAI A
%} 32 Western equine encephalitis virusZ=2] o] o 3]
A E 8-S el e Hol|F7t EA gtk A
£ A3 END S H0|F8& 893ty 54
3ted 4225 (Suri strain)2} B8 3131 k. END 543
WolF = CSFV Suif & o] §3te] THE A1
A LOMAAR ¥ $39) Aol 9
2 AF2EY 27} A, ofe] FEF9} CPE )
"ol 7fol7h Qo AT o) Fhsaithe 3
o] dofA 1992 HH MAF2 o] &3t Tihn
e HAGE S o2 oA A BF
3 3l

2 AR CSFV SuriFo] EA-5A33
54& st ok oA A H = CSFvel &
Aofeta Baol 2ARE A7) A CSFV
swiFe] TEENA 447 hew FRGA
ol 88 48 &= gps5 #HAE RT-PCR
Hos 2% 2edeln, 97187 o nay
4 FH3R e dojW AAE CSFV ALDF,
Alfort5*, Brescia® 18] 31 LOMZF ¢} H] .3} v}

Mz ooy
1. Hjol2{A&

=3t CSFVHAS SuriFo} LOMZF 18]
31 7539 ALDSE+= primary bovine kidney cell
Tt PKIS ATAH ZHE AL FAT YRS
T4 (F)llA EFiol FAIEAT

2. CSFV gp55 gened|| t{&t primer ZHA|

GenBankol| A 7] M3t} B8 CSFVS] gps5 gene
o) 971423 Song 5 [24]o] H11g ALD strain
9] 4714-& Fx 3] MacDNAsis ver 3.0 (Hi-
tachi software engineering America, Ltd)2 ©]-&3]
23wt (Figure 1). BamHI 147917} 49
H HC1 S$} HC2 AS primere gp55 gene 5Z&
slete] AbgatE T, HC1 B HC2 primer pairss
559 A71ALS B8] Asked FASAT

3. H}o|2{A RNA =&

CSFVe] RNA¥E acid guanidium thiocyanate-phe-
nol-chloroform & ©]-&3td F &3¢t [3]. WA
CSFV Suri5~& primary bovine kideny cellel 7%
Skl 48A1 2t BT T A2 @ dooule] A v
ool 500u12] denaturing solution (Sol D; 4M guan-
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5 - cap | gp4 gp33 gpoh Nonstructural protein -3
gp 55 gene TMD

L [ 1| |

1 979 1023 1482
(2068) (3046)(3090) (3549)

] size . .
Primers Sequences Nucleotide position

(mer)

HC1 S CGCGGATCCCGGCTAGCCTGCAAGGAAGAT 30 2068 ~ 2088
HC1 AS TTTCACACATGTCCAGTTGCC 21 2617~2637
HC2 S GGTGAACCAGTGGTCTACACG 21 2638~ 2658
HC2 AS CGCGGATCCTTCTGCGAAGTAATCTGAGTG 30 3070~3090

Figure 1. Gene map of classical swine fever virus and the locations and the sequences of two pairs of primers

of gp55 gene.

idium isothiocyanate (ultra pure, BRL), 25mM so-
dium citrate (pH 7.0, Fisher Scientific), 0.5% N-lauryl
sarcosine (Sigma), 0.1M 2-B-mercaptoethanol (Sigma)
& 93 EFF F 37T 143 Fxsk3 Soul
2M sodium acetate (pH 4.5)¢} 500ule] phenol/
chloroform/isoamylaicohol (P/C/I 25:24:1, Sigma)S
W3 1087 muketn AL 12,000x g 105
QAR F2Ae) 15%E A AFBA $7
o} 719 5% 9] isopropanol (Sigma)g Yo} 108
2 FAAD T 1200xg2 10230 A4 sto]
RNA ZAES TE 7 3004 Sol D2 ThA] =of
300pl isopropanol-g 3 718l1 12,000 x g2 1087+
st A2 RNAE HAAIZ F 75% ethanol
2 59 A¥stn AFAES I§ 0.1% DEPC
€ 109l =}

4 AUAEL-FEELAM RIS (RT-PCR)

(1) cDNAZ2| 8ty

%29 viral RNA template 101} antisense prim-
er 1ul (200ng)E ¥ 11 70°C ol 30%7}F denaturation
A F A9l 52 B¢ AR 8k templateo]
primerE annealinga} ] t}h. <] o] 5 X reaction buff-
er [Tris-HCl (pH 8.3, at room temperature), 375mM

KCl, 15mM MgCh, Gibco BRL] 6ul, 0.1M di-
thiothreitol (DTT) 2ul, 2.5mM dNTP (Takara) 4ul,
12.5units RNasin (Promega) 0.5ul, 0.1% DEPC-
treated H>O 5ut¢} 100units©] RNase H-minus su-
perscript I RT (Gibco BRL) 0.5n12 H7lslm &
£33 ¥ automated thermal cycler (DNA thermal
cycler 2400, Perkin Elmer Cetus Co.)Z 37Tl A
60E-3t 12j 3 42Tol A 60%-3F ¥H-2-dta] cDNA
E @48k [21)

(2) ZEEL-AHEHS (PCR)

424 E cDNA 10plol) 10 xreaction buffer
[100mM Tris-HC] (pH 8.3), 500mM KCl, 0.1%
gelatin (wA)] 5pl, 25mM MgCl, 10pl, 2.5mM dNTP
8ul, sense} antisense primer 2z} 1ul¢} B FZ 745
14015 A 7138led automated thermal cycler (DNA
thermal cycler 2400, Perkin Elmer Cetus Co.)Z& 94
ol A 5¥ZF wkg-Al7] & Taq polymerase (Takara)
1pl Gunits)E 7Fshe] F 50001 & @ 3 =
L33l 94| M 30%, 46 CAA 30%, 72T
A 5% B weshe YRel B3 e 302 Wi
3l H A annealing time¥} extention time-2 v cycle
vir} 229 524 FrlE .oy vpxlutoe 2 727
NA 1083 WA AT AV G ER L F2 1%
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Genomic RNA of CSFV-Suri strain
|
c¢DNA Synthesis

i
Amplification of gp55 gene
without TMD by PCR

BamH |

polyhedrin PACGP67B

(9.7kbp)

BamH | promoter Amp r
gp67 leader
: sequence
f;’gzgggf xho I (1901)
[ Ligation l
I
orl
Suri gene
polyhedrin
promoter .- Amp r
gp67 /eader'
sequence
L ]

Figure 2. Strategy for construction of pAcHEG inserted with the gp55 gene of CSFV Suri strain.

ethidium bromide agarose gel & ©] -84} 31 image
analyzer (Pharmacia) 2 %5 FA13819 o},

5. cDNA E24]

(1) PCR productse| & x|

PCR productsZ oA zehfo] 1.5ml oA &
Z o] Y3 Gene Clean® II KitZ o] 23} elu-
tionsbeATh. =, ekl A kel 456 (900u1)e)
Nal stack solution3} 0.58) (100ul)e} TBE modifer
solutiong J 31 45~55C A 712 50 =
o 1087 ol %o]ul T& Glassmilkg 1041 3
bl 93 Mol F g 1~2%uit 4lo] A 2o
A 1083+ B X A1# DNA A#Ho] Glassmilkol] 2
%% 81 F 12000pme| A 523} A4l sk} AR
55 9EAY. AAE LS Yzt New wash solu-
tion (NEW WASH concentrate, H,O 280ml, 310ml
absolute ethanol, BIO 101)2. 2 3¥ o] & t}-&-
Al el e EAES 9ds) AAsn AR
ST 10plE @31 45~55T A A 2~387F Fof
Glassmilko] A DNAE &%% % 12,000pmo 2
1330 9415k] Sule) DNAYH o} Q= 272

s Jasta oA sule] 9FERSTE o A

7Fsle] ¥ ¥ ] 8%39 UV spectrophotometer
2 260nmoll 4 279 sfo] 3 FaHeh

(2) Vector & insert DNA

E2Y ¥E 2= Baculovirus gp67 T4 o] sig-
nal peptide sequence’} ¥ 5 0] 9+ pAcGP67B
baculovirus transfer vector (PharMingen)Z A}-8-3}
o1 (Figure 2), ©] pAcGP67B plasmidE o 3F
Qiksto] A3 &, PCRE S$Z% DNASE Z &
J3t7] Y&l BamHIC. E 2|8} agarose gel’d
ol ANAIA vector plasmide] sizeE 28l o
GLAFEARZ X2 E plasmid®] MG S W
A8t 98t 56 Coll A 143} calf intestine phos-
phatase (CIP, Takara)Z *2]d & CIPS B3}
3t7] fal 65Tl A 14 2 WA Z e PICAR
Heletn AetEz A8t vectorE: FH| MG
o} T3 &2 F PCR productE 30T A 147+
BamHIC = A 2]t & A7) F5l] 1023bp DNA
fragmentZ 2|3t insert DNAZE |ttt
(Figure 2).

Qe .

BamHIS 2 A 2]d ZE2d % PCR products 6yl
(% 2pg)9} 10xhigation buffer [660mM Tris-Cl
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(pH 7.5), 50mM MgCL, 50mM DTT] 1pl, 10mM
ATP 1pl, T4 DNA ligase (Phamacia, Sweden) 1l
(Sunits), BamHI. 2 3 2] ¥ pAcGP67B 1ul (100ng)
< ¥ EEFHTE FHE 0u0) HER F
FH 16TAA 12A412F Bt ¥t on doil
plasmidE pAcHEGEZ} 35t} (Figure 2).

(4) Competent cell F£H|

A AZ)| o] &8 competent cell & CaCl, A )
whg o = ZA| 8t} [21]. Buffer:s 0.1M CaCly
solutionS membrane filter (0, 45um)%E. o 9} 3}
4T @AM AHESA 1L, WA & SOB A
(1 ! Z 250mM KCl 10ml, Bacto-tryptone 20g, Bacto-
yeast extract 5g, NaCl 0.5g, pH 7.02 ¥E & 5ml
o] 79 2M MgCh A 7}), SOC ¥ 2] (SOB ©}A]
11 9] 20ml®] 0.22um membrane filter2 o] 32}k
1M glucose solution & 7}), LB agar (1 [ % Bacto-
tryptone 10g, Bacto-agar 15g, Bacto-yeast extract Sg,
NaCl 10g, pH 7.0)& AF£3F5t}. Competent cell
& DH5a cell2 LB agar plated] =43}1 37T
A S F % F 2~3mm 279 P
10~127) A X E 250ml SOB djA| o] HZsla
UV spectrophotometer (3% 590nm)ej| 4] 0.3757}
2 7R 37CoA ZFskA wRE (200~250rpm)
st HjFetich Wi kel vl Wl S 10%
r BZEAIZ) F 500ml YA &7l 1,600%x g
2 4TolA 108 Bt d4lstd AHES wED
o] & 40mle] x}7}1-& 0.1M CaCl; solution®] | ¥--&
alo] 3087 WAEAS T ol & O] 1100xgZ
4ToAM SED dAEEs FAES TE F
8ml CaCl, solutione} A} £-3t1 glycerol® &
FTE Uo7t HEs Y3 =g 4o & Fo
QoA 102 B HA33 02miA WEA
Gl BFal 0TANN 0Y7A BB
A3,

(5) yEH

Competent cell 200pl1E E-2¢JoA Folxm ¥
Z+4 1.5ml polypropylene tube (Greiner, F.R.G)o
23 10u19] ligation mixture plasmid solutiong 3
AAA B Ao] F1 308 Feb AL e AN
7], 42 Ccolld 902 €2 24L& 714 plasmid
A AERe T BolER AE O Al
A 282 AA ST 7] 0.8ml SOC HjA| &
gol 37CoA ZetA mukeln 1A13F E1F vk
AT o AZE Tt Ao A (Sopg/mle] £
A= LB agar plateo] FAAgkE A 27} Sojgl

 200u19) SOC #iA & w=wstn 37 ¢ A 3%
S ok 949 W 3 10742 W95
o #u Y (S0ug/ml)e] H7+E LB brothel] ¥
st

(6) Plasmid DNA &

Alkaline lysis methodE 28315} [21]. <&
3}, LB agar plated] =2E Ao Hayes
Absle] Qo dgiol 3 3mle LB brothd
HZFsta 370 18217 A eku) ket o} )
g 1.5mlE A) Al@He] &7]31 4,000rpmof A
1087 dAste 4294 Heln JAdES W
Z= Sol I (50mM glucose, 25mM Tris - Cl, 10mM
EDTA) 200plell F--f-A]A A2 5837t 3 2|3
At} o3 7] Sol Il (0.2N NaOH, 1% SDS) 400p1S-
A7tetel A 2HA EFT F o A
587 gaAIZl ¥ WAE Sol I (3M potassium
acetate, 11.5% glacial acetic acid) 300plE o] &
Fata dLolA 1083 FA 3t F3A71 o
+ 47T, 12,000 x goll A 1087 Y43t A&
1739 A3xj 2 A3 & 1 vol.2] isopropanols-
A7kshe] 108 AAAZ) F 12,000x gl o 102
F AR o) F A4EAE A} 0% o
ez 2 A 33l 2 ¥ 32T b 30ul TER (Tris-
EDTA, pH 8.0, 20ug/ml RNase) o] 2513} o
Insert7} P& Aoz oA H = plasmids BamHI
(10units, Takara) 2.2 X 2} 3} insertd] -F5-& &
9155t} (Figure 5). 29 H Aol 43 A&
e ds 98] Wsdd (Sopg/ml)o] ol
LB agar platec]] A THA] l ket 1 T

6. 47lMY A

PN o

A7 E-& ABI Prism 310 Genetic Analyzer
(Perkin-Elmer, USA)E ©] &3} dye terminator cy-
cle sequencingy-& A Z3|A}e] FHHH A whet
A A eg ok ¢k&3sHE, 0.2ml PCR tubeo] 8.0ul
dye terminator ready mix (Perkin-Elmer, USA), 2ul
DNA template, 3.2pmole forward primer} 3.2pmole
reverse primers 410l F3-2 20nZ 9HE ¥ DNA
thermal cycler (Perkin-Elmer, USA)oll A 96T ol A
30%, 50CollA 5%, 60T 4% F<t denatura-
tion, annealing®} polymerization 3}% & 25 cycles
£ sty th. 233 dye terminatorE A A 3}H7)
93 2ul 3M sodium acetate, S0ul 95% ethanolE&
FH7)ska] 70T A 1082 FA 8 F 12,000 g
(¢C)= 308 42T F 70% ez AT
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A

12 3 4

T

1023bp

B

Figure 3. Amplification patterns of the gp35 gene of various CSFV strains by RT-PCR using HC1 sense and
HC2 antisense primers. A) Lane 1: 1kb DNA ladder marker, Lane 2: Suri, Lane 3: normal bovine kidney cell
(negative control), B) Lane 1: 1kb DNA ladder marker, Lane 2: Suri, Lane 3: LOM, Lane 4: ALD.

2036bp-
1018bp-
506bp-

— 1023bp
— 570bp
— 433bp

Figure 4. Ambplification patterns of CSFV gp55
gene by RT-PCR. Lane 1: 1kb DNA ladder marker,
Lane 2: Suri strain with HC1 sense and HC2 anti-
sense primers, Lane 3: Suri strain by HC1 primers
pair, Lane 4: Suri strain by HC2 primers pair, Lane
5: LOM strain by HC1 primers pair, Lane 6: LOM
strain by HC2 primers pair.

¥ A7 Azs9t Ax" AsE 250 tem-
plate suppression reagent (Perkin-Elmer, USA)Z
Sl F 95Col A 273 denature A7 3 B4
71 A7 dgell s 2ud A gE
ABI Prism 310 Genetic Analyzerol] 24§ 3¢] 8 &
collection soft ware2 raw séquencing data s 3
3}a1, analysis soft wared] o] A7 Y=
a5t

7. X2 B4

SeqED software (Perkin-Elmer, USA)Z o] &3}
o HATZINGZRE oln| AN D S A g
o, CSFV SuriF9] A3& ALDF [24], Alfort
= [15], BresciaZ= [17] 712] 2 LOM3 [28]%} ¥ ;.
3t7] 913 SeqED softwareZ ©]-83}c] multialigne
o] 93] A5t =3 Hydrophobicity plote
Version 7.0 Hitachi DNAsis program& ©] €3} t}.

Z
1. RT-PCRo|| 2|3t gpss SAX Z=

HC1 sense primer®} HC2 antisense primerZ o]
83}a] CSFV SuriZ, ALDZ % LOM=o| dl3)
RT-PCRS 33 u} 1,023bpe] gpS5 2 A7}
BE ARAN ZEHgon] (Figure 3), 2249
primer &, HC1® HC2 primer pairsE ©]-&3}<d
RT-PCRE 4 A3 A3} CSFV Suriz- <} LOMZ=0j]
A} 570bpe] HC17} 453bpe] HC2E- Ao} 7}t 2Z
=0} (Figure 4).

2. gpS5 R EEY

HC1 sense primer¢} HC2 antisense primer& o)
43l RT-PCRZ ZEZ3 CSFV Suriz= 2] gp55
gene-g agarose geldt ol x] A 7] £3}+] Gene clean
II kitg o] &3ld 223 ¥ BamHIC.Z 73}
o] dojxn R} BamHIC 2 A 2]® pAcGP67B
Baculovirus transfer vector®} &3t pAcHEG
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plasmidE # Y3ttt ©]Z1S DHSa competent
celld] FAARANZ F Uujdedo] H7ta LB
agarg ©|§3std ~Feldstn, A9d e 1B
brotho)] v ¥& T}-& miniprepo. = plasmid DNA
€ 2% o BamHIC. 2 ATl 6l1 1% agarose
geldl A71YEq A5} BamHIC 2 AdA| o
1.0kb9} insert DNA$} 9.7kb2] vector DNAZ g9
& 4 Sl (Figure 5). Insert DNAZ go %
plamidE Xholo. 2 X286} linear DNAR W=
% CENTRI - SPIN column (Takara)2 o] &3}od &
A+ ¥ DNA sequencing-& template= A}-2-3}] T}

123 4 5 6 7

«—9.7kbp

e aer BES UE NUW W

«1023bp

Figure 5. Cleavage patterns of pACHEG plasmid
digested with BamHI (Lane 2-7). Lane 1 represents
1kb DNA ladder marker.

3. CSFV Surize] gp55 SAXH H7|M <l

CSFV Suris=2] gp55 proteing g3 3t= 84
% hydrophobicdt transmembrane domain (TMD)
sequenceZS A 2] & 1,023bpe} @71 M AL Dye ter-
minator cycle sequencing ¥ol 28] AR AT
(Figure 6). o] Z3Z CSFV ALDZF, Alfort,
Bresciad 18] 7 LOMF ¢} ztzt vl wetgd ub
(Figure 6, Table 1), ALDF S} 99.4 (1,017/1,023),
AlfortZ 8} 84.1% (861/1,023), Brescia®-8H= 92.7%
(949/1,023) 18] 31 LOMF 9= 99.5% (1,018/1,023)
o] A4 E 1. o] A7 CSFV Suif& ALD
F 2 LOMT ¢ £& FAA S Jeh 3, Al-
forts 2 Brescia® 9= A og B e AXS

2 Gt A2 2 5 991Th (Table 1).

Table 1. Comparison of nucleotide and amino acid
sequences homology of gp55 protein of Suri
strain with four CSFV strains

Homology (%)

Strains Nucleotide Amino acid
sequence sequence
CSFV-ALD 99.4% 99.1%
CSFV-Alfort 84.1% 90.0%
CSFV-Brescia 92.7% 93.2%
CSFV-LOM 99.5% 99.1%

Table 2. Composition of the amino acids in gp5SS protein of CSFV Suri strain deduced from the 1,023

nucleotide sequences

Number in sequence

Number in sequence

Amino acids Amino acids

Number % Number %
Alanine 14 41 Methionine 4 1.17
Cysteine 14 41 Asparagine 15 4.39
Aspartic acid 21 6.15 Proline 17 4.98
Glutamic acid 22 6.45 Glutamine 4 117
Phenylalanine 16 4.69 Arginine 16 4.69
Glycine 29 8.50 Serine 19 5.57
Histidine 6 1.75 Threonine 34 9.97
Isoleucine 13 3.81 Valine 26 7.62
Lysine 21 6.15 Tryptophan 5 1.46
Leucine 27 7.91 Tyrosine 18 5.27
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ot tteliiuinliutot Suuiefininiiorn B Celiiusegiesed W B e Sl

e il Sy IO M

§¥§i (20685 CGG CTA GCC TGC AAG GAA GAT TAC AGG TAC GCA ATA TCA TCA ACC AAT GAG ATA GGG CTA
b

(212§% CTC GGG GCC GGA GGT CTC ACC ACC ACC TGG AAA GAA TAC AAC CAC GAT TTG CAA CTG AAT

--G --C --T —ﬁ_ —

ol 2 2 25 7 e o ey o

GTC AGT AGG AGG TAT TCC GTG ACA TTC
) T SEEE

o) e e o T e o e g0

(23385 GGG CTG TGC CCG TIT

(243§} #4C GOT AGT GeT TIC ATA GAG TGC ACH

CA C
(2483) OCA OTG AGC Cop Ach AGG GAC MG OXC

(2548} TTT CCG CAC AGA ATG TTA TIC TAC TGT
DDA ST oo GaA (oo -2 T -=¢

AAG TTG GGG GGC AAC ACG GGG GGG CTA
o) D e
——m e e e —— ——— G__ _——— e oo
(2683} OTA AAA CAA TGC AGA CTC CCA CAC TAC
----- 6 -6 056 S —
(2758} CCC ATA GGT AAG TGC GAT TCA ACA GAC

(275%3 TGT AAC AGA GAT GGT GTT GTA ATC AGC ACA GAG GGG AGT CAT GAG TGC TTG ATC GGT AAC

TGC AGA CCT AAA

(2848}

e

§41 GAG AC GTC TCT AGT GAA GGA CCT GTA AGG AAA ACT TCC TGT ACA TTC AAC TAC GCA AMA
(2908) =og - coD i g T TG I G

== ~Te ——= mre e —CG v mmm mef mmm mem mmm mmm e o

ACT TTG AAG TAT ATG CTT AAG

(2088) ACT TIG A4G A TAT ATG CTT AAG
T A CRA plibebuiibei s St

364 ,G0C GAG TAT CAG TAC TGG TTT GAC CTG GAC GTG ACT GAC CGC CAC TCA GAT TAC TIC GCA GAA
(302g)--- -=2 =2- XT3 1Tk DT 100 BAL LI DAL U1 ORD DL UL AL LR uh DR L R RE
oA oA opon bAoA € o T-CoC

Figure 6. Nucleotide sequences of gp55 gene of CSFV Suri strain compared with those of various CSFV
strains. Numbering in the left- and right- hand margins pertains to the nucleic acid sequences.
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SXE b (6 90]) RLACKEDYRYAISSTNEI GLLGAGGLTTTWKEYNHDLQLNDGTVKAICVAGSFK ] TALNVVSRR
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Figul:e 7. A comparison of the deduced amino acid sequences of the gp55 protein of various CSFV strains.
A dash indicates an identical residue. The deduced N-glycosylation sites are underlined.
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' Figure 8. Comparison of the predicted amino acid sequence of CSFV Suri strain with various CSFV strains
in two variable domains and one conserved domain within gp55 protein.
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Figure 9. Location and hydrophobicity of two variable domains and one conserved domain identified in the
region of gp55 protein of CSFV Suri strain. The shadow box and symbol V indicate the variable domain. The
black box and symbol C indicate the conserved domain. The hydrophobicity plot in the region is proportionally
given above the viral protein. The amino acid number is given at the bottom.
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