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Abstract: Eight Spring Viraemia Viruses (SVCV) have been isolated from cultured carp and koi
in China between 2002 to 2004. Based on the complete genome of SVCV reference strain, primers
were designed and the glycoprotein genes from the 8 isolates were amplified, cloned and se-
quenced. These genes were compared with other SVCVs in GenBank and showed nucleotide iden-
tities of more than 92%. There was more than 97, 7% nucleotide identities within the eight iso-
lates. The homology was more than 94. 5% among the deduced amino acid sequences of the 8 iso-
lates and 92. 0~94. 0% with other SVCV isolates. Phylogenetic analysis showed that the isolates
shared evolutionary direction with USA isolates, and were different from other SVCV isolates
from European countries. Nineteen common enzyme sites were found in the 8 isolates. Ten hy-
drophobic regions, 10 possible antigenic sites and 10 transmembrane domains were also searched
by the software and showed almost the same patterns. The functional sites include MYRISTYL,
RGD, CK2-PHOSPHO, PKC-PHOSPHO, TYR-PHOSPHO and Asn-glycosylation sites,
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#5 9% 7 Il i (Spring viraemia of carp, SVC) &
PR A — R E AR, R R A R
fE Rty B4R BEE BED BIME T A FIRKEE S,
WL e RBEUBRNE . R EERT TEM XY
R4 E SRRl R REE R T E KRR, B
T #8 3% i £ %% & (Spring viraemia of carp virus,
SVCV) PR T RM A, i T K #5372 3
BEIR  (H F e R L R B A /K B, LA B e R A
JREREE F 2B A I . X SR PRAE IR B B R th TR 7
FERPIEAE, L H BB M E N R M. & i 4H R
AP G FE TR, FRFEUKIR Y 10-17°CHY, B0
R REH.

SVCV B FHRBREMN M KERTRY, Hix
BATHESANEHNES MM ARELD . BEH.
R H R A PNA ) RNA REED .
BEOARSVCVIERERBEFRMAREENN
SoHRETHRENMFRHEE . BEAZEN
WP SVCV AR KB B R L
REEMSERFIS,

1998 &, WE LG =k B SVCV, 4+ & I

MEBRELEFHENERFI ENSEEENE

MER. 2002 4F 4 A, EXE IR T RGN A
HiRREM . HIRE T RN A8 K
FET . HERFE AP E Y SVCV, T HFMERE
1998 EEEMBERENLEZHEMERFI b
BE-BY, BREXNEES -HERRENEE
WAKFHEmF ERENREKE T SVC B KK
. {82003 AT AFEIN R RBEFHER R
AR B AT BEE R, JE ] SVCV B R M5 Y,
VIR B GEXRITT S ERR LR
SVCH, AR M H B R & ¥ 5 7R A B
3L (Reverse-transcription Polymerase China Reac-
tion, RT-PCRYE L, ¥ B SVCV BEHWHRB
HEEABR . FEMT WU BRFETZE T4
SEYE B ERBIR 7 &M T A, 374 R
B HEWT ) MR 2R 8 A B SR BR T 5 AT AR AT, AT
HWEREFRSE K SVCV F 8 R E UK 5 &K
Wk MERSEREHAL LKA IFMEATE
BEEOERMEERITFIHITNLHEN . HHE
BRI R, VI SVCV WEBR 2. — %

AR SVCV BURHLE T TR, Rt &GS

HEW L AT F T SVCV iy P 3 A i 77 1k i 2

ST A B 3 R TR R A
1 M#fs ik
1.1 KREe#E

SVCV &% # i % H Weymouth § OIE &%
TREMWE, 464 BB ERME. T2 KA EA S
1,461 £k .926 BR.978 #.992 Bk.741 BR A 948 Kk
HWosarmea., SaERARRZER COR
FTAEAARFHGELENY 8. FT7Blue T vector
FHEEE E. coli IMI09 Hm €4 T EFRLA
AR, B E EEETAYITEERREFRA
AW, 51HFEsIT . '
SVCV-GF.: 5-TCAAACATGATGTCTGTTATA-

5
5'-CTGTTCATGGGAGATTAAGT
T-3'

P18 SVCV R E £ H 1663 bp ) DNA FE.
1.2 RESE

BRUMN AT EERES .
1.3 B3R RT-PCR ¥ 1§

HEiE R A/ R0/ BBy k. RT-
PCR 32 M8 0wk 7 =0 .
1.4 PCR F=#di{t g

PCR =¥ 485 {6J5 . 5 PT7Blue T vector 3% &
JEHALE] E. coli IM109 BZEMM P . EEH X-
Gal\IPTG MR THEBEE (Amp) B L-BilE L 5
HEEER., NELFRERECCHAEE, F L
M13-47 ( 5-CGCCAGGGTTTTCCCAGTCACG
AC-3") i RV-M (5-GAGCGGATAACAATTT
CACACAGG-3") 5| 4 it 47 PCR 3™ 8, 48 I B K
FIEA R BRHKE,
1.5 DNA FFMEMSH

5 P B TR 42 B B DNA JS B M13-47 .RV-
M 5| 4 347 S, 3 5 7E K # TaKaRa 24 7] 58
. BEFH EERFF R/ GRS SR
SIHT VR D BB AL 5 2 4 % 43 51 R A BLAST . SE-
QUENCHER, DNAsis, OMIGA, DNAMAN #l
TREECON #8417,

2 %X

2.1 SVCVEEARBEEMT HEMEINNUE
MBI MBI ME B H B SVCV b Y
YK E X 1663 bp ) DNA R B, Xty #7™=4
HIT N LR EARSERNFIRTA
GenBank, 818 461 #k.464 ¥£.772 £5.926 . 978

SVCV-GR.
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BRF 992 MR M B Z T & Ak AY842484,
AY842485, AYB42486, AY842487, AY842488 #i1
AY842489, SVCV EN A EHBE R EK 1530
bp, 4% 509 R EER, B4 F & A 61 kDa,
2.2 SVCVEERHBERBUFINSELR
Fi GenBank 1 (¥) Blastn 3K 4 # 17 48 8L ¥ 51 (1
B AREEGIFIEXER 27T K . HPE3IITFE
BURHEERLATH.l MTEEARBERNEF
W HEARESMEOSREEERS T, HMU
HHRERGE DER.SIMENE#ZEREEF
TR AUERTE 97. 7% LA L. 5 SVCV &% ¥k (Fijan

POREFEFFIHEUESTE 2% L, 5 USA sh&EHE
FIA A 98. 1% LA E 58 AN E M4 B kR 2 ]
BEARSHNEXRFIMEMUEYE 94. 5% X
E.5 Fijan BRE E B F 5 A L ¥ % 92. 9%-
94.9%,5 USA 2 B FF 5148 Lt ¥9 76 95. 3% LA
.
2.3 BEAREEEREBRSUERFITERM
FE SVCV BN 7385 % Fijan & 1 USA #E
BEAHBEEREXHEERFNTRMAA(E DK
TAER A ERRA USA BARXFER 14 M EHBRN

43 =2

£1 SVCVERSE®RSE IHEREF REESOEERTIIHUEN LK.
Table 1 The identity of glycoprotein nucleic acid and the deduced amino acid sequences of SVCV isolated in China and other
strains

Stranins 461 434 741 772 926 948 978 992 USA Fijan
461 99.1 98.1 98. 8 98.7 98.1 98.9 98. 6 98. 6 92,2
464 98. 6 98.1 98.9 98.5 98.1 98. 9 98. 6 98. 6 91.9
741 98.0 98.0 98.1 98.1 98. 3 98.5 98.0 98.6 91.8
772 97.6 98.2 97. 6 99,2 97.7 98.5 98.3 98.2 91. 8
926 97.2 97.2 97.2 98.0 97.5 98.3 98.1 98.0 91.6
948 96. 6 96. 6 97. 4 98.0 94.5 98.9 97.7 99.4 91.5
978 98.0 98. 0 n8. 2 96.6 95. 8 97.6 98.5 99.2 92.4
992 98. 4 98. 4 98.0 97.0 96.8 96.0 97.6 98.1 92,2
USA 97.4 97.4 97.8 96.0 95.3 98.4 98.0 96. 6 91.9
Fijan 93.9 93.3 94.1 92.9 92.7 92.9 93.9 94.9 93.1

F2 SVCVEHEBHERFIMEERFINERMLA
Table 2 The variation sites of nucleic acid (NA) and amino

acid (AA) sequences among SVCV isolates

Chinese USA isolate Fijan isolate

Site NA/AA Site NA/AA Site NA/AA
47,48 C,A/Thr 57,58 C,A/ Thr 47,48 A,C/Asn
332 A/Lys 342 A/ Lys 332 G/Arg
343,344  T,C/Ser 353,354 T,C/ Ser 343,344 C,A/Gln
437,438 A.G/Lys 447.448 A,G/Lys 437,438 G.,A/Arg
564 T/Asp 574 T/Asp 564 G/Glu
629 C/Ala 639 C/Ala 629 T/Val
644 C/Ala 654 C/Ala 644 T/Val
652,653 A,T/lle 662,663 A.T/lle 652,653 G,C/Ala
710,711 G.A/Arg 720,721 G,A/Arg 710,711  A,G/Gln
745,747 A A/Thr 755,757 A A/Thr 745,747 G,G/Ala
793 T/Ty; 803 T/Tyr 793 C/His
815 C/Ala 825 C/Ala 815 T/Val
1261 G/Ala 1271 G/Ala 1261 A/Thr

1481,1482 A,A/Lys 1491,1492 A,A/Lys 1481,1482 G/Arg

S5 Fijan kA ER. KPEMNBEHKMM USA
A 3ANEREBA AT KRR EB, W Fijan %
MR EEBRN SN FEKESER; BN EKRA
USA#%B 1 M EEBRM A NIERENRER, M
Fijan BRAH M EREB AU AN RENFER. KL
NAEERMERBAS ERME . E/BKERNRE
PR AL
2.4 SVCVWﬁ%HﬁﬂEEEﬁﬁEE%%&E

453 4R

f# /1 TREECON # 4, £ Al 4B £ # i
(Neighbor-joining) KB AZEEXEHK (B D,@Ed B
%43 #f (Bootstraping) #TRA X B R KIEM, A
RBIEE N 1000 K., EREMEANSEHRES USA
BT la 3£ T A A 980451 #k. 980528 #& #
970469 MERLE LA EW LML T m -8B, 5HE
SVCV 7 #k (55 ¥k 45 25 B 8] 50 43 285 b 0 0 SOk D #E
HUFEEERABHNER. BRSEKRP. 992 ¥
5HE#MMBLTnEEER,
2.5 SVCVEHARSEXBEAREABIUIAASH

F1 5 DNAMAN {4, % 8 4~ SVCV BN 45
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Fig.1 Phylogenetic tree of the isolates of SVCV
HHEEOERNH#AITHUMS I, BIAEREY
EEM—BEEE. 4588 1ME/KA 19 MR
BB 7 25 B 978 Bk AP, 7 477 nt LB A Sunl
Spl 1 BN &5 ;461.464,948.,978 F1 992 7E 989 nt
A pfm 1EGY) 7 455;741,948 FI 978 7£ 799 nt &b
H Ssp 1 B§¥ {1 #5926 BE7E 130 nt A1 657 nt b4
FF Eam11051 fl Cla 1 B Y] &5 5992 ¥R 7E 663 nt
WFE Vsp 1 EEYINL M.
2.6 SVCVHASEKRESHNBEOSERFE

5 53 47

FIA Omiga #8144, % 8 4~ SVCV H N 4 &5 £k
USA ##0 Fijan #& A\ Z:F P30 #E 5 H OB R F 5
AT/ BRI, G5 R TE 1~50 aa Fl 450~500
aa EEINA 2 T Hi /KK, 7 50~450 aa HF 10 4
FKEX,

Fi Omiga 84 % SVCV B N 4> B bk USA #
M Fijan B8 E QFFTHREME ST, 85 RAE 50~450
aa WA 10 N BBTE UL DR A A5 19 3, 3§ 4~ X 38
B U4 1 5 35 K X B U 1 3 A — B

A3 Omiga 8 44*f SVCV E N 43 B bk . USA #k
M Fijan 4BEARFIIBEBEX #THE. SR8 F 10
M REBEEE, S MR EIEE S 2K X R
PN AR A — 3,
2.7 SVCVERSEHRBEEO ISR

Xt SVCV 8 AE N 4+ B #k . USA BE# Fijan #
AT O DI RB AL AR L

B 8 A~ E M4y B A%k . USA #k M Fijan #7585
212 F 250 M EERALA 2 MEER —HER — X

XEBR(RCGDIPLA . FiE 8 -EMZE . USA #
FIERPHARFESE 83 N E BB H A | B EBRBR
. (TYR-PHOSPHO) {if &5,

461,948,978 ¥k . USA # F1 Fijan #R &5 45 28.
181,338,362 1 369 NEEMAA 5 MRAB N
H Ak (Asn-glycosylation) {3 55 ;464 .,741,772.926 Fl
992 Bk 7E 28,181,338 f1 369 MEEBML A ¢4
Asn-glycosylation,

FIABSIES 54,106,119, 121 1 316 M E R
BR AL &0 A B 2 A BRY 11 B%ES {€ (CK2-PHOSPHO)
&, M bk €404, 461.,464.741,772,926,
948.978.952 F1 USA # 7% 49 M EHEBMUL A 1
i~ CK2-PHOSPHO 3 /55772 1 926 ¥R 7ES 263 4
HEBMA A 1 4 CK2-PHOSPHO {3 45 ; Fijan B 7

A BHRAES 60.69.305.464 F1 495 MEER
K B B C (PKC-PHOSPHO) i £ ;461,464 ,
772.926.978.992 #1 Fijan BRTED 25 M AR B
1 A~ PKC-PHOSPHO fii /5 ; B Fijan %R H B %
SR 235 MEAEBMALEAE 1 4 PKC-PHOSPHO {if
Ao FTEBEHRIS 46.53.204.245.274.328 F1 390
MEEBOEHAE 7T MR EEBZEIL (MYRISTYL)
i, BRI 7 A0S 5,741.,948 Bk F1 USA #R7TE
F26 MEERLE 1A MYRISTYL i 51,741 ¥k
948 1 978 ¥R7ESE 259 MIE HB LA 1 4 MYRI-
STYL fir &,

3 it

SVCERRM — S H XA B P ¥ 215
BEKHBEE ,BEEMN, —HRXLAERE SVC
HIRIE ., 1998 4 X EIFEE b FI K 7= S5 B AL 4 B
37 B . (The Center for Environment, Fisheries
and Aquaculture Science, & CEFAS) 4+ B # 3
B SVCV., 2002 4 % [ g #7 B 2 M 76 Jb 3 Cedar
WRKESEART,,ERXT-APEE SVCV, #—#
B RRAEIF D RAM MBI REEMN DB
MEKRENEE LSEENPESEDHEG S ER
FEHRMLL.ME SVCV S EKBEHENER,
2001~2004 4], RATE L EHBEEA BT SVCV B
W e EERRMERF2E L 15 4 SVCV #
HWOHFEKRRET SVOV BB MEE™, BTFH
WG ER R BURM T K, T H R A K Ay, R
HEDHOHE. 2BERTREGITE bR
% KBSELM L3 RE R ITREL LY
FEARG W, B, XTE N SVCV MR EA L EES
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REMBEAMTRENRE, ERENIE
L BE 2 S PR s R SRR I LA, R R B R
et SR EBAHEERNERER T, EREEEE
WEREMABRZERES RERBABESE MK
[ERE A R ARTAA DA TS BOR Y, M
RRENBEARELENEFHHY ., EHEk M
EXYEB¥HEARANRERE MXRABIXE
IO FH » 8 2o %o R B R S B R FE 41 B L A 4 AT
ARAREXTREAEIFEROXKEHHEXER.
] P4 4 8 BR 5 R O ok S R B A (LR 3 A 92 %6 LA
b ESHAE R HAMUERE 91~92%, fI
HEREFIIHEUESTE 60% I F . Stone 455 %t
KB B SVCV BBk M 40 W 3 1 B B PP B i
FTHMRNEZEEBERIFRE. ARESWERE
SVCV 433 la.Ib.lc 1 1d OANEEE TR, AP35
o SVCV BB 8 #k 5 Stone 5 4T Y
HE 164 SVCV EHRMWE RO IFI#1TRE
REMBIR.GRRAS5RE T la LE 980528 I
980451 KR X R &L . XK SVCV BERS &
HEGCEENFEH#AOMNUT AP EHK SVC
REAEEYVNLR,

Eb % SVCV [H M 4B B . USA #% M Fijan #k 5
BHEERFIINER . KIUA 4 MiAHFREER/
BAMMER I AMNSFEERENER. X
Z RS SVCV # J7 . 1 7 2= M BOR P 18 B
REWER. AR RTH -SRI,

X SVCV #ITH/B AR HIEEMEBEEEH
BEFT R W, 45 BAE 50~450 aa ¥ 2 8 3% 3]
10 KX 10 AT RER B IR A 8 F0 10 B R IX
H.EMWgEREA R, RPRKXE RN
AAMEEXHZEAEERVNRTR, WX LT
PiEFEEMRERARELSRTAENMNER,. &
BT — LM MR,

xt SVCV HE AN A H# T . &R F R
H 6 P FEAIIREN &, 407 MYRISTYL i 5 .
RGD fii & . CK2-PHOSPHO £ & . PKC-PHOS-
PHO £ 45 . TYR-PHOSPHO {7 £ 1 Asn-glycosy-
lation ¥ &, Asn-glycosylation 2 & % W 09— F &
HEMEREN. ERNEMDHET HEEESRL
BeRe SR AT R T R AR - FE
5 0E . 5 28 (MYRISTYL) Bk 4L 16 F8 76 48 ffd IF 4%

e REEEE/ERM. RGD {75 — 8 b 40 # sh 5=
FEAPHARESGEEAREZE RN,
75 20 B W% M R /E . CK2-PHOSPHO £ 5 41y
K #, PKC-PHOSPHO % 3 1% J5 o 1% 32 40 Mg 4h
B MARHTEMNE  EZNBEUEERPE
e, TYR-PHOSPHO 7 Tt B #IE S £ 8 P&
YEH., EENERABRMEEEQERESDN
BRBRFI A LR 6 A s T ENER
FREARMARE RN ERRILE,E
WEME- - SR

4% 3T A
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