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HEABHIFEHRSEERRTEAERN PCR AR TH

RRM, IR, K #® I’

(. PEHAHEFER AINASFTRS USSR RN NAEATRENE. LK W8 26507, 2. FHN

AP R ORPPR. LK W 265001)

AR DAEECREE. AN -HEEREBOH RN BN Sophohalmc marims | WERREESPAGT -
RN 620 bp 05 DNA NIK. PR W Hee SHE9 M DNA NRSRBOERE W E%ENS (MO R0
RN DNARNEE S A FTERDRN RN HEEER Y - AROERE. Wi X BN R
EETHREIV) . PR o 8 R TREIV MOP O 89 205 T SE0 TN S GenBank 4 20 Far EREALE
EAMUESGHS S T BEAENFOCENE) ST - EN (SN RS T SAN) LR SOSCI TN

REENFAER UERENN 2 HEN) ARMi TN TREV £X0 2 RUEREM RN, §1
HEAW ALPEANLENE TREIVRTOUENRERSHINEN, O FEN ISV ERR RSIV ERZH &

ERERS—TRELH.

RN BN AR S EEEEORE NONE R MR

L Fog L g TR A

FCEEW{ Scophuhalmus mariovus ) B 5 0CH .
F 1992 FHEATN, BNE RN PRI ERE

EEEMNT Efrah®. fN 2002 FE. LKE
BNETXBWERNSRT - WERTERN. KW
WRTREAE AR ATERERANATH
WET MR -HASNERE DAENAES
ELHEM (viral reddish body syndrome, VRES), JCW

HRE--RERAENNRENE. REANENN
SN BN E L] RN ST A A R
WRR-BUENS" ),

HASSHTEN CEREMTERREED
(major capsid protein, MCP) BE# 869 <F 4, X
AFESHERE.CRANESER L0 EN
REER. CUERSEH T TERELRETEH
HREAMERY, RTESTEWEXF Y
BERMAEFNRRNSETET. ARRLSR

i AN EHACRELA. FHERGRUEN
BENEMRTEFMRI AT, KRR

GRETERCRRER G, AENENRER
LM bt el ed Sd n g 3 N

EWMEN 200 - 1208, TEN: 208 -0 -9

TS 1005 - §737 ~ (2005)05 - 0588 - 06

1 #H\S5NE

1.1 XEA

BTN 2003 % 11 ASBRMALETR
MR L RS TN AN RS, kA
SANE FRSHESADET -80 CHM&m. W
FEAREME KBNS | RN ARN Y

TN MUCRENTNE S, AL ( Simipera
chuatss ) BB SY k1 o K 2 R SR BILA
SESCATINM  fE LS W RN 2,

1.2 EpNR

EERM TS ENOKIERINEH
“i
1.3 PCRI®

FHSTHIES BN PCR 5| WETREER
MY, B — 38 IRD-1F( 5" -CTCAAMCACT

CTGGCTCATC3 ") # IRD - 2R (5'-GOGT-
TAAAGTAGTGAGGGCA-3 "), B2 319 i Kurin

HME RSIV EEE DNA 89— B 050 bp K09
Po INYFMENEH BB N=088pE
H.EEESEESHAARSASR, 52N

BT 6 T 000 AR R R (MaTR)
RN 97 - .0 AR N AR TN RN, Eoml: sheyyin e m
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W %: MCP.indo5 ( 5 '-GGAAGCTTCAAGTGAG-
GAGCGTGA3 ') M MCPindob ( 5 '-

GGGAATTCAL- AGGATAGGGAAGOC-3 '), @
FMr il Sudthongkong %1l 88 SBIV & ¥4 7

E180 DNA FFR i it . MM M™w 620 bp £ 4,
MESETEMTITHERARS AR (MR LY
£ T)HEH.

1.4 DNAMSDR PR

RENAEN BN cERLERREaNRE
STRAFMERRBEHSE S0 mg, £ A Hgh
Pure PCR Template Preparation Kit { Roche [hagnos-
tics GmbH 22 8] )47 PCR SUE 9 & , 5L 48
ENERF SR BERNEWuL pHR.S M
10 mmol /L. Tris S, ‘

HERNETRMAMN DNA RS, R0 E 2
HPCRIIMEFTIN, PCRIMMOBKBY
20 ul., B M AccuPower® PCR PreMix i & # 7
(958 BioNeer 22#]), BRI Pk B 215 : Tag DNA W
M 1U, 4 B INTP & 250 pmol/L, Tris-HCl( pH
9.0} 10 mmol/1., KCl 40 mmol /1., MgCly 1.5 mumal #
L.1 pl #88 DNA, F @ REW5I#% 25 pmol,
PCR ¥ IR Thermo Hybaid £ 804 PCR Ex-
press (U7, ERSAEE K 10l B ~WEX
0.5 pg/mLMEZREEY 1. 5% SMMER ik, B
FRMTFRE WA,

Bl RSIV 19 950 bp Per | EHD I 34 F 857 40
i, R A58 IRDIF R IRD2R #fF R, K
W .94 T S mn: BRIE %4 T4 30,
SETNMHE 1 min, T2 THEM 1 min, 0 THF . BE
T2CEM 5 min.

RIrEHE MCP C SR E Y HE~HH
o, RS MCP-iridoS # MCP-imidof #17 &
H.ANSEYMTEE SminAE N T ERE
W50 THE 1 min, 72 CEM® | min, 30 85

BETTEW 7 mn.
1.5 TREIV MCP C EMEEENTFSA. "R

mr

ATHR TREIVMCP O C XRSAE . =8
EIF 100 pl. 46K BF7 PCR I 4 TaKaRa Ex Tag
DNARGIH SER LHCENRLE M XE
TEW)I2.5U.4 W INTP{ R lovitrogen 45 8] ) &
250 ol 1., 10 X ExTag R @M (& MZ")

10,l,5 pl. B8 DNA, 5|49 MCP.indoS 1 MCP-
irido 6 & 50 pmol, KT SHE 1.3,

620 bp 0 B RS 2 MR Bk 4 . IR
P L M 0 T R DAL,

HATARERE pUC- T(EET) P, Bt
E.coli DHSe. R ET A NE. RN RRER,
B Pe IKERESARIEZEA NN,
HEE AN FONCNRRERS ERNTEY
TEWRLH, 8 ABl PRISMTM 377 BIDNA N
FEQLLL MI3 SR T7T B F5 Wil mmN

PSR 5 ST 0P, 0 — 1 T 2 R
L LR P ) R

1.6 IEREREANHNRR

¥ Blast 8 Omiga 2.0 $CF SHE S0 TR.
BIVMCP i) C RISHERTFRFA ORI LN
SCEMRF R o Bl TR LR R AT, SR
o B A0 AR AL B . MCP 8 P PIRLA Gen-
Bank. XERGMNEE. KR MCP LERTH

B9 GenBank @R SiFRE 1.
MR SAT BN MCP 9 C S mEn,

EA CLUSTAL W(1.60) 8+ /¥ 55, A TREECON
B RS S ENRTERE RN,
ST KEROENRE NSRS,

1 BRSHN

1.1 BRANE

WaAAANOEEEOERER. dlas
W R A RS SR,

2.1 TRBIVHIPCRY#

MM —2 PCR 318 (IRD-IF % IRDIR)R
Thi b A A A S R4 S DINA SRS
TaSObp BEKEH AXENENAENRK
AR RS DNA B8 R R R,

BEAW =% PCR 51 #( MCP-iridoS 0 M(P.iri-

cho ) WL Ly 0 M B0 8 AN k5 0 N T SRR DNA
PR LLE A R S S DNA SRSy

BT MRS 620 bp R -BT
MR, L AR T AR B DNA R R
rufEm =~ 1), dEEN, CERRER
WEE-BLHETRIIVHAROCENE.
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L 4 |

M1 AT MOP.irdS 18 MCP.indob 3 N
SN LM TREINV) 2T PCR 1M e R
1:250 b DNA markerl 4% 1) 2, LLNGRITERK

ARG 3 LEARTIIANCERRER. BN

ERECEWCENNAS (Y 3 ME kR . BN
PES T T LA DL SRS ¥ B BT T T
(R

Fig.1 PCR amplification of turbot reddish body
iridoving { TREIV) using primens MUP-
iridaS and MOP-irdob

1: 250 bp DA mareey ( Sengen, Shanghs ) 2 Splese [INA
Troun chomased nurbicd | Soophohadmus macisus ) in Hushan re-
oy 3 Spheras [NA froam drssed turbot i Lasshou mgon;
4: Kidney DNA from diseased turbor i Laishou ragion { the

e sncirvachesld wn 3] 5 Spdesnc [A froen bemlthey turden o
Labess pogees | segrovee comaendl 15 & Splewae TPA S dis-

mnood medarm  fub ( Seiperw chsats | m Comegdong
Province (postive coneml )

23 TRBIVMCP CEMEBEENYS =N
L
M TaRaKa Ex Tag DINA 86 M 03 92t

MCP-iridoS & MCP-iridob, AR FEM M ER X
FHTIR T O DNA S 6 5L R 1
DNAR S PRI WS T SBHFXAMTNXH

20pHR—-—RERANN. PCRR-PEER
MikEY. 5 pUC- T RIESR, REWE E. o
DS« EESEM XHIRAENRESNSET 0B
FEEBEKEATT R NP 0%l FRARE
. BV 18 THANE. MEENGL P |

W BRERH ST AR A0 N
WA, BB PCRYR&HC RN IRET

pUCT-T Rk, SN & M REHRRANFHY
i .15 TRBIV MCP 5 C RSN ENTFN. K

% DNA FEF I % 620 bp, 5555 205 T 20BN, &
DINA FEF FoME S 00 M MR FF 9 2 8 3 ¥ Genlank
BERS. ENHRERS T84 AYH0E B
AATOI301.1,
1.4 TREBIVMCP CEBMREBEENSKOAR
L r 4 E Fotc] |

F CLUSTAL W S #3098 tH 8% TRBIV MCP
By C 35 205 T80 AR FF P 0 GenBank 88 %S
20 HALEWE MOP 8 C RHRITERBTEER
R SR EN TREIV #2004 SFANMES
MACE W R RAEE N8 rurbot indovine, Tu-
IV M PR (i 99.47% ), 7 188 TR ENAE
B ES A MES TulV # MCP C ERGRER
TR, RSBy 17 RN, 1+

SN R (W 74 (2): TRBIV ® ALIV,
DGIV.GSDIV , ISKNV  RSIV . SRIV 84 il
B 98% ,{E 205 T HEMRENY . TR -4 TR

AR (9 30,81, 163,170 % 173 4); TREIV N
RBIV (M &S 97% & 205 T HERAK Y, §
STRETE(E 30,163,170,173 W 194 {2); Rt
Z5% . TREIV ST ER ML ELE 0%
ELF, R BIV,CIV, EHNV, FV3,_ GIV, V4,
ATV.TFV.LCDV B ML %N 4% 0%, K

SIV.TIV.WIV i # B, & a1% 2%
(#1)s

HEL FarESE MCP 83 C R R 205 X
MER, H TREEOON RIF NS S RRENR
(M2), JUES.21 PUENETLINIRTY
ST, AHMERUTESER ¢« T TEREREN,
B9 1 (9 ALIV.DGIV. ISKNV, TulV.TR-
BIV.GSDIV . SBIV.RSIV.RBIV) ¥ B A HEW

MK, W2 8 (¥ TFV.FVI.BIV.ATV.EHNV,
GIVIRHE e RN, 3 3 S (LCOV) S AKE

BEWHEN. W« WS & Q% CIV. Ve,
WIV.TIVSIVHE YU EREN. ayrng
ENSRERE AR L, TRBIV 45 RSIV T ISKNV
HEREL LHE, FNFR--A(SHTRENR),
HENLEFfMes L.
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|1 OTRAIV R0 20 MATRWE MCP C RN 208 T IRERS N0
Tub.1 Perventage smino acid ssquenor dendity of MCP C torminal of TRETY and 20 sther iridovirmses

I"m P 5 THAIV Mkt GenBank R
dﬂm . Full reven of i L Identry A:T—ﬁm
ALIV African lampeye indovina o8 BACTT293
ATV Regans ransvirus 4% YP, 0DI7RS
AV Bohle indovinm 45 AAMRYIIE
av Chalo inidescer vinus 48 AAKE2135
(L HLY Dhwarf grarsm iridovirus ) AAPIT44)
EHMNV Epaoct haananpoens pecrms vina 4B AACNZILS
Fvl Frog vrus 1 44 Q6T4T3
Glv Cirouper indovines 45 AAMOOZEG
GEOV Carongpeer showpey dhosmes indoeinm o8 BALCTTZRS
e Irvertebiate indescent vins b 2] NP _149TH?
BNV Infertons spleen and kodeey necross vins | NP_812128
LW Lymphocystn. disesse vl 5 NP _ 44812
REIV Rork bresm indovines a7 AASSIEAD
RSIV Hed new brenn srdenan 94 BACBHSE
s Sen base incknings L] BACTTIST
S Sarmubinem e e 41 AMASKSHS
TFV Hana ngnne renevins 49 NP _ 5T2010
pEL Tipuls iridescent virus a2 AAALR2AS
TREIV Turbot reckdish boady irdereinus (L e ANTOII0L .0
TulV Turhot indovinus %0 BADI 2454
wIv Wisenra iridescent vins 41 AABRIS6H
PR P e it] )]
Motr: ¢ e the poull of prowni stady.
it DGRy 3 i
AR HARCENEN MCP EEBNTR
i1 POR 3198, 4 70 50 90 35 9 61 51 DINA 10
I::l;; HTHEWNAEAR ANEXEXSR PENA
v ABHORANEE—HRBCENE, L5)
By bR PERRNBRAERONEIES,
HHESTHERE, HPOUEREARBLLR
Lo e WA PO 3 R Bloch H 09, KNS
___f;:‘ HE 160~ 185 nm, W07 CEWNREARE
—wv T LS T0% , WS AN
L, M\ :ﬁi!;z&-.t&m 120~130 o, BK.XF
EMey L= b ofiaor F & Lol [
2 BN TREWV &2 FIIENES MCPC
i BRI P, A R A BN R

Fig.2 Phylogenetic tree based on deduced 205
aming soid sequences and the MCP C
vermunal in 21 iridesvirses

BYUUERBRE " AENIEROERE 0

bot reddish body indovins, TRBIV)™,
ELRMRS S5 W(IRDIF 0 IRD2R)

B Korica §1 85 XM EHE(RSIV) 959 bp
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Por | 0BRSS, SOM[9,13- 168N . 0
TS| Al LM RSIV . SBIV (s bass iridovirs)

1 TGIV ( grouper iridovirus in Taiwan) $ @ B4 E
95 05 2R £ 5 0 0 A P A % 801 U ( Pagracs v -

Jor ) B ( Epinephelus spp. ) RN Lates cal-
carifer) . K01 MW ( Micropterus salmoides ) & ] 851
B MEESNRENRE NS, SRTHeEEY
FMEN R ERE(ISKNV) SR AN
MR—BE RN TN B,
HE ERIEMIWD TR TREIVERNG KE

WIRSAY B ENS. L—BRIRN, TREIV
SERGTHE . BE SRR RENE .

& . FRME N RSIV, SBIV.TGIV B [SKNV BT
#F. ET TRBIV 5 RSIV R ISKNV £XHTHN
FHEMAKER FABTERARTR.
TRBIV MCP 8 C #8 205 S EMF M
OWBRRENENREE R, 2 RUBWET L
BN SN I Rk A SRS

AWM RS EH(Indovindee) ) & W E
M, B 4 S B ( genus unassigned ) . 8 978 B
{ Ranavirus) .M E MM W BN Lymphocativirus ) 1

MEEER (Jridoving )¢ "7, REBEEAS
RBEW 18PN IRRELATLSS 3 TEN,
B ISKNV &8 (248 ALIV.DGIV.ISKNV), Tu-
IV.TRBIV EM (8 TulV.TRBIV) & RSIV EN
(f# RBIV.GSDIV.SBIV.RSIV) BB FEAR

KENE TRBIV 2 ISKNV ERRIRSIV ¥l Z
. . TRBIV HER FOERERGEEWS
R EEHRENN—THEORA. XBEFOERT

ENES2e NN, FENEN S T EWEe
RN ANETERET 2. YK ENuEN
MR AR AN R L.

EXAFREE TRBIVZE. BEE AN X
¥ (Yosu National University, Yeosu, Korea) S98F %
2 Kinrours §F 2004 FEBERERM BN P

HERST-—MHALENITEEE(L28). THEY
MUP C 3N FE 568 by MR AER o, il

FEAMUEME (TRBIV) OB A ENTCER
BH3THIFROER (W 14,223 fu 524 1),
AERTFORHA . ERHMNY 18 M HERA N
HEREHS AH I THERRENBR (B
), RN S PR BN TRBIV RS
BESMCENNUEWNS X HAL 3 OTERN

~HOUERE. BhTUSLRNENLS, TR
BIV M TulV 00X KEWER — 0 MARER,
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PCR amplification and sequence analysis of major capsid protein gene of turbot
reddish body iridovirus (TRBIV)

SHI Cheng-yin'* *, WANG Yin-geng', HUANG Jie', WANG Qing-yin'
(1. Yelkow S Fisherves Resesrch Insoe, Clinese Acsdemy of Fishery Soences.. Key Laboratory for Sustainable Utiloseion of Ms-

rwrw Fisherios Hescoaartes, Mty of Agrculiure, (hingdec 266071 . Chima: 2. Degaronent of Marirse Beology . Olossn Ulniversity of
Crena, Chngoen 266003, Chana |

Abstract; Turbot, Scophthalmus mazimus, has become an important marine squaculture species in North
China. Recently. more and more epiaootic diseases of farmed turbot in China occurred because of high den-
sity stocking and improper management. In a disease survey of farmed turbot, a reddish body syndrome’
{RBS) in both juveniles and adults was found. Further researches showed that an indovirus-like agent was
the causative pathogen of RBS that afflicts farmed turbot in China. To determine the taxonomic position of
the virus, a genomic [ragment of the vins was amplified and sequenced by PCR and DNA cloning tech-
migues. Briefly. spleens and kidneys were removed from diseased  turbots snd THNA was extracted. A pair of
PCR primers corresponding to the consensus sequence of piscine inidovirus genome was applied and a 620 bp
of virus-specific DNA fragment was amplified successfully. After amplification, the PCR product was
cloned into pUCm-T vector and sequenced by DNA, cloning techniques. The determined nudleotide sequence
was deposited into GenBank and the accession number is AYS90687, 1 (AATD1301. 1). Blast analysis
showed that the sequence = highly identical 15 the major capsid protein (MCP) gene of piscine iridovins.,
The result showed that the vins was 8 new piscine iridovirus and subsequently named ss turbot reddish

body syndrome inidovirus’ (TRBIV). Further analysis revealed that the sequence encoded 205 amino acid
resichues which were corresponding 1 the C-terminal of TREIV MCP. Aligrument of the deduced amino scid

seqquence of TRBIV MCP C-terminal and those from other 20 inidoviruses in GenBank showed that they had
a degree of idenuity from 41% 10 99% . Calculation of the match ratio showed that the deduced sequence of
the TRBIV MCP C-terminal shared 99% amino acid identity with that of turbot inidovins in Kores, 17%
~98% identity with red scabream indovirus (RSIV) and infections spleen and kidney necrosis vins
(ISKNV), below 50% identity with those viruses belonging 1o genus Ranavirus, Lymphocystivirus md
Irsdowirus . Based on the alignment, a phylogenetic tree of indoviruses was yielded. The phylogenetic tre
indicated that TRBIV was more closely linked to RSIV or ISKNV than to lymphocystis disease virus | or
frog vine 3. TRBIV should be a new member of genus unassigned, family Iridoviridae and kocated be-
tween the subgroup of RSIV and subgroup of 1ISKNV in this genus.

Key words: Scophthalmus marimus i indovirus; Iridoviridae : major capsid protein gene; PUR; sexquence
aralyss
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