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Abstract  Lymphocystis disease virus( LCDV) isolated from fish spreaded all over the world with the wide host range. Lymphocystis disease vi-
rus had caused serious losses in aquaculture. The systematic research on the LCDV has been done by the domestic and foreign scholars. In this
paper, molecular characteristics, diversity and molecular phylogeny, comparative genomics, functional genes, molecular pathogenesis, detec-

tion of LCDV and self-healing mechanism of fish, molecular diagnosis and prevention methods were reviewed.

Key words

M B MR TE (Lymphocystis disease virus, LCDV)
J& TR 858} ( Iridoviridae ) | Jhk I 42 i35 25 J& ( Lymphocys-
tivirus) R EERLT RN T AR FR, A I, 7R 40 i
S ', LCDV SR AR 4Bk, RES I 9 H 34 BHIE 140 Fi
DA 9 7K fh1 K £ A bk L A i Y SR AT 3k 70% T
FEIR K f VK S A 2L AN R 36 5 5 RS 1 2 A s A, ™
ST N (RO 55 35053 B f R34 1T 3 J S
T, BARILWAE HABE (R ARG NAaLEREET-F
T3k 80% , AR P SRl X B T TR AR Rk
IR EL T 54T E WA ST HEA T T 4538, 45 LCDV 1 &
PR A F A W) 2 R AE L LCDV (14 22 Rk K 5 ] 20 45 4
LCDV 43 F R 45 2: W 55 . LCDV J& YL (1 43 F 15 1) 4 B 5%
LCDV (95T W1~ F EOm HLEE bk CL 48 b 20 F A 2+ 2
KBFia 5%
1 HEEMRSHNAREES FEYFIHIT
Lowe'® T 1874 AELEB H 1026 b i Uk Sz BLIH T4 Jbh
Jii, Walker'” - 1962 4E7E B B2 T & I WLEEF) LCDV, ik T
HIE S REER , I/ 44 S~ Lymphocystis disease virus, LCDV &
WUEE DNA fi5F , 5 - HRXTRR, B b 15 E RSB E AR,
FETERL TR/ T 25 5%, ARSI A T 130 ~350 o™, 7
LCDV JEH P51 22% B C 3R Ik FE4k , 53 MR AudE 75%
CpG.1% CpC F12% ~5% CpA —#iF ¥ ol Ak, 4K
i, CCGG JFF iy C Bl AL LT 58 a4 H LAk, 1l GCGC )7
B C BRFERE T AL AR ARG 221 . bk L3 o 75 19
LR 2 B 3 R FE AL DNA JF 51 815003 By 6 W, LCDV

E&mH R B AL e %) B (2006AA100309)
TEERAN BEFE(1978 - ), %, L AFHA, BT, -, AFEF A

WFERRT,  BRAMH R, A3, NF i
# A M F A%, E-mail ; xiugin_sun@ fio. org. cn,

Wi EE 2013-03-09

Lymphocystis disease virus; Molecular biology; Research progress

A AT R A A R Y X3 LCDY
SRR ( TK) FEPR L mep 25 BEK I BFFE R, LCDV 5 HoAth
WTRGE A L, AR TEZE A AL B A 35 22 5% (A AT L[]
IR

LCDV-1 e i i 3004 bk 20 288 g 5, 1 2 7 C20 388 i i
BB IRCR RN, B XS LCDV IR AWESE, T 1997 44775
TLCDV -1 & 3EWA4l741" R, 3543 1 3 E LeDV
Sy ESHR LCDV — en () mep FEPRH 43751, 15 LCDV ~ 1 1y
mep FEPR P [EIIRAR T7% |, IF4s Hoiw 44 S itk T4 i 25 vh
[E] 53 B &k ( Lymphocystis disease virus Chinese isolate, LCDV —
en) o 2004 AEFRAT T E i 2 v E F 6 43 B Bk LCDV
-CIAIEFAFS . LCDV - C 5 1CDV - 1 JEH 415
HNEFFEE BRI ZE 5
2 HEEMRSZHEESSTFREFAR

WFTE R, R R REAFAE A . R BRI
IV AT DNA 2% 58 £ A X LCDV 35 K 241 i 47 43 W & W,
LCDV f77E 2 MR : 1 BRFR N LCDV - 1, HoAgm = F 200 1] 8
( Platichthys flesus ) F1FA1A 1 ( Pleuronectes platessa) 375 1 4>
¥RZh LCDV -2, Hopy 3= T2 LRI A 5 8 ( Limanda liman-
da) (7] ARG 8 B B 43k ( Sparus aurata) EIEH ( Pa-
gellus bogaraveo) F1 1, 715 ( Solea senegalensis) 1) LCDV &
PR H RS &L, 53X 8 Bk LCDV 843 3 MR R 56 | MR R
>4 LCDV-2, LCDV-3 #1 LCDV-5, %% 2 4~ # % & LCDV-1,
LCDV-4 LCDV-6 .LCDV-7 Fll LCDV-11,%5% 3 Mk & 2 IE Ak
ATCC VR 342'"™ %} LCDV ORF167 %K 11551 A9 AL 20 BTk
S LCDV 484 2 37,1 %59 LCDV-1, % 1 %% LCDV-2 (44 ES
A ke H fa Limanda limanda) ™",

T 5 75 1) Z Bl O S0 e 22 , A [+ e 28 0 iy 2 e
ZIA|ZE R, KTV LCDV 4335 bk i) B PR B 2R 42 kA
RARMIBFTERYT, S I B o 75 22 /AP AE 7 MR PR A



4396 G e

2013 £

FHAIT(AUFG LCDV-1) FEH A5 T 643 B #k LCDV-f
LCDV-cn I LCDV-C &) JFEFA (1354 a3 2k LCDV-
of) JED VIV (4246 22 W 0 53 25 bk LCDV-re Flfiy £0 53 55 bk
LCDV-sb) FEH IV (G FEHIE hihLfa 43 Bk LCDV-cb) (F
AUV 2 A 53 B Bk LCDV-tl) | 35 PR A9 VI 4 3k 59 3 25 bk
LCDV-sa) 7%

LCDV mep F [FI AR 5t (1) 32 2 J R 2 i TR 58 28, 978 st 40
WL RERR TS mep FEP A EALIF AR 228 MCP 25 11 ) S AR 45
HRIBEAIRE™ . X LCDV REEXK R IMF5E LB, LCDV 43
AR SEJE IR N : LCDV-1 F5e sk ok, 48 )5 /& LCDV-
tf .LCDV-tl LCDV-cb .LCDV-sa . LCDV-rc 1 LCDV-sb, /54
Ak K 1 & LCDV-cn  LCDV-C 1 LCDV-jf, %4, LCDV 5
Hofg R L R IR R
3 HEEMNFESHLERERAFEMR

XF LCDV-cn 5 [R 20 25 #4) R AE £ 47 20 B B 52, A
LCDV-cn 55 LCDV-C g [7] — ik 4 48 i 9 25 40 25 B .
LCDV-1 1 LCDV-C ( LCDV-cn) H %5 3 K 26 2% #F 58 % 1,
LCDV-1 JEH 41K 102 653 bp. 465 195 4~ ORF, jfij LCDV-C
FH U1K 186 250 bp  Zfith 240 4~ ORF; ML # B -5F 1Y
R & mep FE[H, {H & LCDV-1 F1 LCDV-C mep £ FH TR
JFFIARIE L R 78.9%

W B2 LB T 3R HAE LCDV-C 240 4~ ORF 1, f5
103 4~ ORF &5 LCDV-1 [A] i 19, Hvh # 46 4~ ORF 2
LCDV-1 1 LCDV-C %4 1y, 5 HAWMT RS 15 A [R5, 78
IXEEREAT 1) 46 4~ ORF 1 ORF33R Fafidfl e R4S & 4 )@
FEAEF, 57 COGA942 {57451 ; ORF6TR &7 F_box
SPLERIK  ORFI101L 45 CUB {35745 #4358 ; ORF237L 4ifid 4y
RSB ATP [iff, & Sme {fR5FE5FIIL

1E LCDV-C #1 LCDV-1 dERI W o, 4 16 4~ ORF
TA RSP AR ORF2L & A 5T AR 5 A A KT 55
LG5 (CARD) ;ORFI1L 545 B A5 B IR 45 #4) 3k ( Ts _Py-
rimidine_HMase) ; ORF16L 545 2 /™ igd $1 48 R - 52 {45 4y
B (TNFR) ; ORFAIL A 7% 1R I8 IR fig 45 443k (RNRR2 , Fer-

rithin_ like) ; ORFA7R 45 % s 45 4 W45 4, ( INT_TnS54A_

C) ;ORF51L S HK# RNA ) DNA R A R4S 38 (RVT) ;
ORF58L il ORF124R 547 7 i P2 AR 45 #y 3k ( 7tm_1) ; ORF
61R F A5 ZnF_C2H2 {R<F 454435k ; ORFOSR & 47 Mg SR AL 1A
T2 LI (TNFR ) ; ORFI72L &4 8% 1 TR0 J5 i o 7
45 (RNR_L) ; ORFI80R 245 4% #4 55§, ( Sulfotransfer_1) ;
ORFI89R &4 BCL {~F 454435, ORF200R & 47 41 Jfl /3 4
[ 48 4% 4 1) (CDC48 _N,2 4~ AAA, RPT1) ; ORF154R il
ORF216L &4 Jie Jit — W8 ie = &2 A O <1 25 49 35 ( Collagen ) .
H #1, ORF11L, ORF16L, ORF47R, ORF51L. ORF58L.
ORF95R, ORFI24R, ORFISOR, ORFISOR, ORF209R i
ORF216L /& LCDV-C F5A 1) & A P F 45 #9381 ORF,

1E LCDV-1 24, 45 49 4~ ORF J& LCDV-1 1 LCDV-
en JE 15 HAKT R S MR, b 5 4 ORF &4
EERSF S5, Bl ORF24 & Peptidase_C1 {3 57 45 #4 18,

ORF10 &4 Reo_sigmaC {57253, ORF28 & ZnF_C3H1 {#
SPLER 3K, ORF37 45 45 Collagen {357 45 44 1%, ORFAOL & 45
CUB 14 57 45 #J 18, ORF42 J& LCDV-1 454 iy ORF, & 4
GLECT fR<F45 3k

1E LCDV LR A KA ORF 5 2R i A TR IR
P, 2%t LCDV R @R 85 61 7R 15 B 2 S 98 T Ry
LCDV {8t o 85 e Shfifh, bk 0 98 o 23 1) 42 ik PR 4 571
FER B = WA A D RE R, XL R T e AORE H /D
4 HEEMFSHEEEMR

A% LCDV SEFAUFA )G  BHIF TAEH & 1 T b 2k
FATIEE. X LCDV-cn #4588 (KL A len61 F1 lenl40 (AT
FERI, len61 Hifith RS B & 4 4> C2H2 HUEEEE 254
B, len140 ZRfS Y EHE B H & 4 A C3H1 RUBEFEZ5 0 Uf 4
AR S EH], HED LCDV-cn S5 8 11 7] AR EL 48 s
{19 4 A G 75 14 2 o PP 2 4 VR R L LCDV-C il 4R 3
PR32 ELAT SR 4 I 2 7 4 IX T R4 #3887, LCDV -
C FR [ it S HSD A 5 7K [X 5 B 15 5 5% ) L g
X o SZHEX AN B PrEX ™, LCDV-C i & i i 2 A i
TP T B A SR R A] AR PSSR RRAE , AT DAL 40 ik A
S A1 G2/M 11", LCDV Dyfig 3 Pk 75 B o A M BE ST, LU
f#HT LCDV [ ECmR AL ARG LS
5 HEEMKBSS TEVERRNEMERTTHER
L

LCDV R ARG , 1 Fe 4 32 18 Y% 1) 2 Bz 240 Jf 1) 240 i It
P AL TR A, ) e B A ARIE J bk L S P A A 2245 B b
FAEALIRTR PR 7E 58 UE ARSI PCR ARG T2 )8k
Yo J5 AL SR B DL , DA T A A T BB B IR e
R — Sl B o N IS 2RSS B R 2 B LCDV R B
TR T RETEAE R . LCDV R ML A9 AIF 588 b
T BB, AR A W2 E BRI RIA T5 ZLR AT

ST REAS[R)G) F K U T et B 0 S5 bk L 288 i A 66 41
R TR 22828 A HEA TRIFSE , & R0 M DR -4 i | b it 2
—ERIVE . RO A I BB Sk B A1 20 P Y IL-8 (IL-8R
Mx  IL-Ip TNF F1 TNFR-1 73k U2 i 5 7 ik 7 v vl g A
TR . BUR 6 A L BRE5E, S Biia ik
EL B b P TR AR
6 HEEMRSENIKEEMRSHNS FEWMETE

N7 3 A 2 AR e e T 0 o 25 A ARG R 0 12
Wi EdEAT T RFSE ), i i ELISA 5 A 78 5B ik B 3 i s
LRGN RS LY LCDV Hifk, 857 7 LCDV (1) ELISA
WA, fuE 25 44 48 (Tmmunoblot ) £ 4% il T LCDV #Y
BT, S E eSS BT LCDV Bl B ™

PCR i ARAE LCDV {60 o iy FHAES ), AU 3, 64
ik TR LCDV (195149 K 2 &R 4 H mep SEPR (9 R <F
X o X1 7o 4500 Xof F b L 4 i 2F 6 BE AT PCR A4S
L3845 T 172 bp A4S ¥E DNA A Bt PCR R
0.018 3 pwg/ml, FMEENSELL PCR P18 1 A5 S A I A 7
BE HEAT M AR, BN T IR 24 AR F A, TR A



41 %10 9 RAEF SERCTEMNRENYTELDFAARRE 4397

Uy LCDV $AT A RCEMERE M B SR 1
FISZAT 2 £ PCR RS 5238 F b £ 5 Jiof 11 S 32 i
BITHASWT o BEHE 23T W 0 5 T Dbk L o 2 A
I L B i 1992 W D7 vk O B A T S M L oA A P RN
B
7 HEEMEENS FEWERE

U T 25 AN BRAR A TR CL A fpg , v U A T B 4 A AR
H R, kT AT By ia I L e (1) RO i

i LCDV B vg BEPL AR 4 1 Dy il £ AN mep JE R 7E JRAZ
S5HE ARG RINRE, it 5T AR e R A
BRI RS T 3RS B R pEGFP-N2-LCDV-cn-
MCP 0. 6 W75 5 I e S i S e fn A i fe e , A HH B
S RE R VE T . TESTIH DNA P2 1% /5, DNA P38 1 i 47 £
PRARFIZE Y, 7T 75 5 2F G405 S P A T 0 2 0 400 i e i
X AZTRPE TS B Z S R R PE T AN 5 2 B (o R
KT WA AT P BB R AR R 28 = A 5, i
FHIAZ RSN T2 5 P PRI IR BE H8 R 22 2™ TP RA
BRI 4 () LCDV BT B Ak L2 i 1 A Rk i 2 —,
LCDV i[RI 20 427 51) 0930 5 A 9 192 1 DG HOR S DR 88 i T
il B T LAt
8 RE

10 2 BRI 2™ T S M K SR AR T A, 9k
R R B A SR R TN 2 — , A K SR
Mb R T P ARG B AR S R, A B B Rk e
FEfR , A LCDV (4R LB  BUR ML SRR AR BT
1. BEE T HEYA R R, R0 Ty e B l—4 1k
ST . RAE LCDV [0 T A Y125 BUS T 3R M ik
JEAHERIIS A 2 M AR iy ), B k18 2t
LCDV 43 Bk (1) JE B 21y 51, {H X% H: ORF () Ty i ) 20 T 4%
i, % LCDV (et 3k PR 20 2 i 55 5% i 45 L 22 T s
LA Rt — A TF5T % LCDV (1 B YL HLEE . 25055 L ki 7
TR BRI A T 0045 B B, R R PSR I
— 5 FH T 0T 94 L2 40 g 1) 35 PR T AR 9 T A T — 2 9
Gt (AR TF B — LT R 50 .. 45, ek LCDV 5
T 2 (A0AE) AHEAE FIFLHI WS, 4 LCDV 2 1 AH e SE 1)
Y58 Pt LCDV M B A 55 Bt LCDV & 2 3L 254
WFR 4

AN, LCDV fFrE LR 3k R Hoqg EYE BT, {E 6 Hadk
AL /0 DL, B35 5 &2 LCDV 3 55 bk AH 6 2 X A 35
%, B LCDV (14028 SRk Ak A & A T fig s RNA T
PEAIFEDRE B4 A 2 AU Y T SR W & 7 LCDV
PR R R, X LCDV 4 FA Y2 IR AT,
B oAE 5 TR 3R LCDV 0 HLE, A B T A
SRR ELBE oG B T IR IR &, BEE R B 5 T A W 2A F
FERIRA , BN BRI TR IR EL R e (1 7= T i RE S AEAN AN
Kokt
5% ik
[1] CHINCHAR V G,ESSBAUER S,HE J G,et al. Iridoviridae “virus taxono-

my : VIl report of the international committee on the taxonomy of viruses”
[R]. London ; Elsevier 2005 : 163 - 175.

[2] SAMALECOS C P. Analysis of the structure of fish lymphocystis disease vi-
rions from skin tumours of pleuronectes[ J ]. Arch Virol ,1986,91(1/2) ;1
-10.

[3] TIDONA C A,DARAI G. Lymphocystis disease virus( Iridoviridae) [ M]//
GRANOFF A, WEVSTER R G. Encyclopedia Virology. USA: Academic
Press ,1999:908 —911.

[4] BUNKLEY-WILLIAMS L, WILLIAMS E H JR,PHELPS R P. Does lym-
phocystis occur in pacora, Plagioscion surinamensis (Sciaenidae) ,from Co-
lombia[ J]. Acta Trop,2002,82(1) ;7 -9.

[5] trillds AEE, 20 R, 5. SR A R B IR IR ) ] 5
FFFHR,2000,16(3) :223 —226.

[6] LOWE J. Fauna and flora of Norfolk. Part [V. Fishes[ M ]. Norfolk, U. K:
Trans Norfolk Norwich Nat Soc,1874:21 -56.

[7] WALKER R. Fine structure of lymphocystis virous of fish[J]. Virology,
1962,18:503 —505.

[8] BERTHIAUME L, ALAIN R,ROBIN J. Morphology and ultrastructure of
Lymphocystis disease virus,a fish iridovirus, grown in tissue culture[ ] ].
Virology ,1984,135(1) :10 = 19.

[9] WAGNER H,SIMON D, WERNER E, et al. Methylation pattern of fish
lymphocystis disease virus DNA[J].J Virol ,1985,53(3) ;1005 —1007.
[10] DARAI G,DELIUS H,CLARKE J,et al. Molecular cloning and physical
mapping of the genome of fish lymphocystis disease virus[ J]. Virology,

1985,146(2) ;292 -301.

[11] SCHNITZLER P,DELIUS H,SCHOLZ ] et al. Identification and nucleo-
tide sequence analysis of the repetitive DNA element in the genome of
fish lymphocystis disease virus[ J]. Virology,1987,161(2) :570 —578.

[12] SCHNITZLER P,HANDERMANN M ,SZEPE O, et al. The primary struc-
ture of the thymidine kinase gene of fish lymphocystis disease virus[ J].
Virology,1991,182(2) :835 - 840.

[13] SCHNITZLER P,DARAI G. Identification of the gene encoding the major
capsid protein of fish lymphocystis disease virus[J].J Gen Virol ,1993,74
(10) ;2143 -2150.

[14] MULLER M,SCHNITZLER P,KOONIN E V, et al. Identification and
properties of the largest subunit of the DNA-dependent RNA polymerase
of fish lymphocystis disease virus:dramatic difference in the domain or-
ganization in the family Iridoviridae[ J]. J Gen Virol ,1995,76(Pt 5) :1099
-1107.

[15] TIDONA C A,DARAI G. The complete DNA sequence of lymphocystis
disease virus[ J]. Virology,1997,230(2) :207 -216.

[16] ZHANG Q Y,XIAO F,XIE J,et al. Complete genome sequence of lym-
phocystis disease virus [ J ]. Journal of Virology,2004,78 (13):6982 —
6994.

[17] DARAI G,ANDERS K,KOCH H G et al. Analysis of the genome of fish
lymphocystis disease virus isolated directly from epidermal tumours of
pleuronectes| J . Virology,1983,126(2) :466 —479.

(18] GARCIA-ROSADO E,CASTRO D,CANO I, et al. Protein and glycopro-
tein content of lymphocystis disease virus (LCDV) [ J]. Int Microbiol,
2004,7(2) ;121 - 126.

[19] ESSBAUER S, FISCHER U,BERGMANN S, et al. Investigations on the
ORF 167L of lymphocystis disease virus (Iridoviridae) [ J]. Virus Genes,
2004,28(1) :19 -39.

[20] KITAMURA S I,JUNG S J,KIM W S, et al. A new genotype of lympho-
cystivirus, LCDV-RF, from lymphocystis diseased rockfish[J]. Arch Vir-
ol 2006,151(3) :607 —615.

[21] HOSSAIN M,SONG J Y,KITAMURA S I,et al. Phylogenetic analysis of
lymphocystis disease virus from tropical ornamental fish species based on
a major capsid protein gene[ J].J Fish Dis,2008,31(6) :473 —479.

[22] YAN X YING,WU Z H,JIAN J C,et al. Analysis of the genetic diversity
of the lymphocystis virus and its evolutionary relationship with its hosts
[J]. Virus Genes,2011,43(3) :358 —366.

(23] EIF55, SN, 20, 5. R BERE 22 mep FEDRI AR SRARRiE M AR
RS ] PRI AR EIAARIER, 2011 ,41(4) 139 —45.

[24] EF%, SN, B0, 55 IR B = 5 BS kR R A 710
EERHTLI ). AR R BRI, 2011 ,31() <1 -6

[25] EF5%, IMEE). MU SHRTFRHEE A lenl40 MFRERA 5L
RGBT T . R EIAARIEARR,2009,39(6) 1219 — 1223,

[26] YAN X Y,SUN X Q. Expression and analysis of putative zinc-finger pro-
tein len6l gene in lymphocystis disease virus China (LCDV-cn) genome
[J]. Chin J Oceanol Limnol ,2009,27(2) :337 —341.

(T34 4420 W)



4420 G e

2013 £

T MEUAPR SRS R Al o & A S IR T s A A 2 L
A T At PR AT HLAERE, fa e e b R RERE, s
REREAS 2 TE 70 F H , BEAE S BUMOSIR 3 8 78 24 IE K™ 3
e, 15 BB A ks A E RS R

Kragg

A T S m—k i

[i— L@E—* AP
et i 11

e .
>, KR

FIEBAAAIR
Bl RMHEEF SR RERX
2.4 HEMUESMNBXFERSE oL pINESCR RS
SEARAFAE T MO R A0 E A2 ol R Is 177
AERBZFAMER R Z M, E EEAHH RS (BUFA
L ARBUN AL PRV W28 212 (ORI LR 5 G il
55 RG HAR SHE R A LURS RE . kit
Hh H AR A B S AG IATE A5 AT ) 2% Ao ) AT AR A
AL ISR SR R R
2.5 #HSMUEEEIRMEAZ Aol R
PRI AR DAY A 98 k2 (R AR, il B
MM DR, AR BN PR IR A o A SobRoll I A DA E
WFSER R - BT T 4 TR, 3l & A REAREO S 5, SRR
BN A T7 3, AT S P BEAR S BORE , FR 2 HR B AR LAY
B S AN PRI AL TR AR A5G b [ [ 1
B MEESN AR R RA , BAE R B S T e A2
MR TR A 7 IR o HoAt IR A A 7 R R A 1 R
OIMTE IR A A PR A A 55
3 SR FREZR
3.1 RAPFRM ALV T REST AR 3 SR LAARAR
Oy ZERIT R B4, T F AT AR HUE SRR O, #E bk
W TAEEAREALLIRSE . P, RO RN A 2Rl

AR MR UL, Sl B &S LA B AR
REAGR SE A RBER AL S5, 35 5 0 AR R
PR

3.2 RHRESTMIEWER £ ARSI E
DX IR B AT T B RIRIE AR B 3Bk o B R
Ok BRI SO AL GE A A TR S Mol 35 30 i T 12 ]
AL ) T/ Pl DMl 28 B 0 e . A2l T
VEBBAZ IS RIEATF M X 10 R T4 2poll & i & 1
REFE .

3.3 MARBAFES ARBEAKE BRI, bk
AP TAEEA W AN ST I BOLR . RA ok AR

PN RBERIHEZ X IE B4 Sl B e ™

3.4 BHSHIIBERZABFMIERTIE 2% H 2012
AT AR SLIE T 0 BT AR TR, TR E) 2016 4F, 248 H
HAZRARTEAL 1 000 J5 17 (66.67 J3 hm® ), %30 T A% % 1y
AN BRFEF 2 2RSS RRFUCEAH R i
i BRSNS I S G55 R A B R ok AL IR F
FEHEE S X AR A D B R AR, X 6 TEAR
TR sE 8 T AR RS 50, LR R B R 235 00
B gt SOl BES TR IR A . KBSl TR R F# A
SRR SIS S, 7R AR IR 5 9 [R At R E T 2R AR
R | B E VA e P o VA Y NN Py (7 N |l £ N
FIE SRS UIR R, HATHE S AT RS R R iR L IR S
HEAS BB , R S A AR R A AR S

S Z 3k

[1] EEZ. thosbhill [ M]. dbst: ARl e, 2002.

[2] &4 (ARt dh s bRl 3 8is 55k [ M]. B R RIEHERAL,
1998.

[3] M, sREE. (bRl FoeFe ], Mall£5%,2001(10) 11 - 15.

(4] IMFK, et LA I M. et S A i, 1993.

(5] JKGEE, AR E. d-2bRllae [ M]. st sh bkl i, 2002.

[6] frIRbh. bRV TRER M . B R, 1995.

[7] faAshi, iR, £ RIRAYSEER S A TR M. B 2 RE DR,
2004.

(8] TR ARV IR L AT ]. AT, 2003(5) :35 - 39.

(B34 4397 )

[27] BEALE, IMB, SR R BER R Ik TNFR S5 5% 5K
S5 T ] FRERER,2005,20(6) 1652 - 655.

(28] gk, Skayl, it S5, AP EEpRE B2 RS 2 b [E Mk (LCDV-C) #2
SRR B I AT T ] 9325741, 2005,21(2) 131 - 135.

[29] ZHAO Z,SHI Y ,KE F,et al. Constitutive expression of thymidylate syn-
thase from LCDV-C induces a transformed phenotype in fish cells[ J]. Vi-
rology ,2008,372(1) :118 — 126.

[30] gudh, PMED), s HE, . 2P b SRS PCR I2Hr 5 AT ].
SRR, 2002,12(11) ;87 - 89.

[31] PMESD, ThE, Xt . ZEEb R IR T]. S
RAETH,2003,13(1) :89 —94.

[32] JisHTE, PMELRD, HONEE, 5. A eRpk I g2 B a2 -h 2w A 1)
FRIFTL ] PRS44I ,2010,40(12) :43 -50.

[33] CANO I,FERRO P,ALONSO M C,et al. Development of molecular tech-
niques for detection of lymphocystis disease virus in different marine fish
species[ J].J Appl Microbiol ,2007,102(1) :32 -40.

[34] R, o B SRR REREU ARSI L ELISA #6075 Rz ]
IKFERA,2009,28(7) :374 —377.

[35] CANO I,ALONSO M C,GARCIA-ROSADO E et al. Detection of lympho-
cystis disease virus (LCDV) in asymptomatic cultured gili-head seabream
(Sparus aurata L. ) using an immunoblot technique[ J]. Vet Microbiol

2006,113(1/2) ;137 — 141.

[36] CANO I,FERRO P,ALONSO M C,et al. Application of in situ detection
techniques to determine the systemic condition of lymphocystis disease vi-
rus infection in cultured gilt-head seabream,Sparus aurata L. [J].] Fish
Dis,2009,32(2) ;143 — 150.

[37] LI Q,YUE Z,LIU H,et al. Development and evaluation of a loop-media-
ted isothermal amplification assay for rapid detection of lymphocystis dis-
ease virus[ J].J Virol Methods,2010,163(2) :378 —384.

[38] CHENG S,ZHAN W ,XING J et al. Development and characterization of
monoclonal antibody to the lymphocystis disease virus of Japanese floun-
der Paralichthys olivaceus isolated from China[ J].J Virol Methods,2006,
135(2) :173 - 180.

[39] 52422, HNI, 24kl , 35 JPRE S Ihpaos o - A Fe 88 1 5L IR B
AR FER[ T ]. SR iEIN,2003,13(6) ;78 - 80.

[40] B8, KBXEE, 24kl , 5. ZF SRR FENRR R = 2R SR
BEERERREARIONE R S N [ 1] oK igif, 2006,
16(7) ;740 -745.

[41] XBREE, PMESE], Tkt 4, 55, IRE SRR B AL e A B AN B3R
RN G [ 1] R, 2007,17(8) :863 - 868.

[42] XBREGE, PMEE), XL, 55, ZFBRMRE BERTR SR ta R 22 e T
¥ 1] R8I, 2006,16(1) :106 - 110.



