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Preliminary investigation and analysis of red sea bream iridoviral disease
(RSIVD) in some coastal areas of Shandong Province
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ABSTRACT During Nov. 2008~Nov. 2010, 20 batches of turbot Scophthalmus maximus ,
stone flounder Kareius bicoloratus , and perch Perca fluviatilis were respectively collected from
some coastal areas of Shandong Province, and the infection of red sea bream iridoviral disease
(RSIVD) was investigated using PCR method recommended by the World Organization for Ani-
mal Health. The result showed that the RSIVD was detected in four samples. Based on the ma-
jor capsid protein (MCP) gene of the two standard strains of red sea bream iridovirus and infec-
tious spleen and kidney necrosis virus, degenerate primers were designed for PCR, and the
MCP gene in the four positive samples were amplified and submitted to GenBank. The phyloge-
netic tree was drawn, and it was found that all of four isolated virus strains belonged to Megalo-
cytivirus genus of Iridoviridae.
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PCR Major capsid protein gene Homology

T 95 7 (Tridovirus) s — 28 R A LK AL DNA ik 8 . AR 98 [ PR 2 73 28 %% % 51 23 (The International
Committee on Taxonomy of Viruses, ICTV) 2 /\ k#4502 FBF Iridoviridae 438 5 A&, A0 35 B YL B M
sh¥ W% 8 )8 Ranavirus M KK 5 B Megalocytivirus FIk B 5 MR 3 )8 Lymphocystivirus , UL} g%
YT EHESN W RN IR R B [ridovirus ERUL IR T8 Chloriridovirus(Jakob et al.  2001) . §{j 3 4~ & AY UL %
i B AT R 2 FOK AR 22 TF s 0F A 4Bk, H RN HBE R B2 .

LR TR 95 7% (Red Sea Bream Iridovirus Disease, RSIVD) J& H At 4748 (WF I 88 2 (4 WL R I 59 5 1%
2 & T H A (Inouye ez al.  1992), BEJ5 » 7675 W A< 1 3 [ 8 A 4% 2 & (Chou ez al. 19985 Chua e
al. 1994; Do etal. 2005; Gibson-kueh ez al. 2004), RSIVD %% %8R , S50 K 8, 4 /K 7= 35 5t ok 15
RIPR ™ E 20 22 55 2R 1 B ) . S8 T H G 1 . AR RIZIE — B8 O 1 S sh ) TR S A6 92
I B B Ol TR H A o 2880k . OLE JK4E sh ¥ 9% 12 Wi F Mt (Office International Des Epizooties, Manual
of Diagnostic Tests for Aquatic animals) (2009)3A &y, RSIVD 22 iy E 7 4T % 4% 8 (Red Sea Bream Iridovirus,
RSIV) Fl4& 4L v L1 3R 589 2 (Infectious Spleen and Kidney Necrosis Virus, ISKNV) B #1455 51 # #J (Inoue
etal. 1992;Heetal. 2001), P35k R [A) I5 0 450 vy o (EL O e i 31 30T 36 A W B9 DO . i 4F o B
R 8 2 11 L B T R 9 5 ) 958 0 7 R 04 R I L B T ORZ O HE AR ZE AR

AT R OLE H 75 10 FCHAT T 78 PR 07 3 6 1L 56 B4 M HE 47 T RSTVID 69 6 98 5 . 1
PCR $ARY 8 T FH AL AR MCP &35, 3L MCP 1 R 4 2K 35 - 646 B 6906 3 Ak 047 T W % 0% 25
BHAG R R M EE X6 5 R G DL I T /% 36 B RSIVD AR AT 3025, 0% A B 5 25 @ B I /Y 256 J6 AL 42
BEIKAE SR T W R AT R
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1.1 SCISHmS

2008 4F 11 A ~2010 4F 11 A, F IR FIEE S HF 5 B0 H R 58 i 36 R 4 B 75 6 68 20 it L A 8 20 4t .
FKEEHE 20 HE L AHERES, 30 R . RSIV.ISKNV ¥ g i A8 5256 %8 (117 .

L2 A{HE5X=H

1.2.1 XA

DNA #8377 & (TaKaRa) \EX Tag(TaKaRa),Marker DL2000(TaKaRa), BigDye Terminator V1. 1
W & (ABD.,
1.2.2 MHE

PCR {Y (Eppendorf) , 2 4MEE I R 73 HT AL CR 8D » B0 AL (Eppendorf) , ABT 3130 JE PR T4 .

2 FHik
2.1 HABIETAIE

HCREHEAE S MBS A S BIR G N — N AT AR AT IR IR PR A S . — 80 CLRfER .
2.2 5|¥89igit

FHF RSIVD %) A 19 PCR 51412 1B OIE(2009) , % 51 ¥4 1 RSIV/ISKNV %K 570bp 4% H R

B 51951 -
RSIVD-F:5’-CTCAAACACTCTGGCTCATC-3’
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RSIVD-R:5’-GCACCAACACATCTCCTATC-3’

i 3 %7 RSIV(GenBank Accession No:BD143114) 1 ISKNV (GenBank Accession No: AF371960) MCP &
PR AHARL P FE XS i Primer 5.0 #fF it RSIVD MCP ZE 9 PCR 734 i JF 5197 9748 7 Be i 1 367bp (FF
MCP 2P 1 362bp BEZATIRITHD 51T 518

MCP-F.5’-TTACAGGATAGGGAAGCCT-3’

MCP-R:5’-TCATCATGTCTGCRATCTCA-3’

2.3 RSIVD #1FiA&E

Z M8 OIE(2000) #5197 7 , FI ] RSIV-F RSIV-R PCR 2|4 % 111 4= 1 35 % 48 5] /9 725 K6 BF 5 64T RSIV/
ISKNV i, >R DNA $2 Htia ) & (TaKaRa) P AR G 2H U5 SO S8 U IR . 3£ 47 PCR 974 . PCR 4714
RZ MR 2 11,12, 5 pl ExTaq(F ANTP Mg*" ) Buffer I8 . TaKaRa) . [, F##51# (10 pmol/L) % 1 ul,
TN 78 2 MARAL 25 pl, PCR W2 %0:94 “CAEE 4 min; 94 “CA8#E 1 min.58 CiE K 1 min 72 ‘C ZEff 1
min, 35 WAHGIR ;72 LEAH 10 mins4 CORIRE . P38 7= 9 2 S5 M 8 Jie el TR A T 7 BE R /N

2.4 RSIVD PHE# HEE & MCP EE B FE 545

2.4.1 RSIV/ISKNV MCP % B/ PCR ¥ 3

FIAH BT RSIV/ISKNV MCP 3 A &7 3 51 1 %5 RSIVD BH 4 5 #3547 51 % 5 8 MCP B2 H 1) PCR 7
B, R RN ERREER 2 11,0, 5 pl LA Taq (5U/pD ., F RS54 (10 pmol/1)4% 1 ul, 10X LA Tag PCR
Buffer [[ (Mg*" plus) 5 pul,dNTP MIX(dNTP £ 2.5 mmol/L)8 pl, ii7K #h £ 2= B A& 50 pl. PCR ¥ 152
.94 CAEME 1 min; 94 CAZ 30 5,54 “CiB & 30 5,72 “CHEM 1 min,30 RAGH ;72 FE{H 10 minsd CHEE . §°
T 7 W) 28 B i R IR P TR BRI
2.4.2 RSIV/ISKNV MCP % & 4 5 5] % #F

FIH ABT 3130 J PRI A8, % PHA4:RE 5y RSIV/ISKNV MCP 3£ [H PCR =4 #4700 )5, I 5 )2 1 5 I ABI
BigDye Terminator V1. 1 i&XF &, M ¥ 45 R 3238 GenBank,
2.4.3 Rk

FIH] MegAlign BRAF5E A6 H 0 BH R 95 25 4% 55 0 R 0 25 BF 25 1 JB AR R AR 24T MCP & A B AH LM B XS I 2%
il 2R A XoF BHAAE G BE bR HEAT R G040 45 JB AR TR TR L3R 1.

3 HX

3.1 RSIVD WIS AELER

TERE AT 1Y 60 LA ZERE S, 4 HEAE B 52 PCR BHYE (570bp) (& 1) . 37 8k e fa 2K 0 5 it A il S5 6 3
Fhisg K (2,
3.2 RSIV/ISKNV MCP EE PCR a5 E4 R

4 (5] BAPE G F k MCP 3% (9 PCR 4788 5 3k UL IR 2(1 367bp. & MCP 43 H 1 362bp) . ¥ 4 £ RSIVD [H

PERE A (S B 5 RSIV/ISKNV MCP 3 [ PCR § 3 7= ¥ I ¢ 45 S 42 28 GenBank, 3K #5 3 K J5 51 5 43 51 R
HQ263622 . HM596017 . HQ263621 . HQ263620, FAMEK HEE S {Z B 5 GenBank JEH] - XF 1 C & W3 2,

3.3 RERMBLH

PR 4 BIR Rk 5 2 1 AR AR IEST MCP R H He T . 2 W AWM (F 3) . WA 3 AT LIS H .4 51K 3
¥ 8 F T Zm SR gl i Aok R . HQ263622 . HM596017 . HQ263621 5 AB166788( TBIV) . AY590687
(TRBIV) [ % 2 537 - HQ263620 5 AY894343(0OSGIV) . AY532606(RBIV) [A] i 36 R ¢ ik .
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2: KZEBF (2008 42 11 3, 38 5 1~4: 432 HQ263622.
3B 6. (2008 4 12 7 SRHO 34 18R (2010 48 10 7 H D HM596017 . HQ263621 , HQ263620;

M. DL2000; B. Blank Control; 1. Stone flounder (Nov.
2008, Huangdao); 2. Turbot (Nov. 2008, Huangdao) ;
3. Perch (Dec. 2008, Rongcheng) ;

4. Stone flounder (Oct. 2010, Rizhao)

[& 1 RSTVD 120 3 4 FR ARG 1 RE & PCR 435 7™ ) HL vk
Fig. 1 Agarose gel electrophoresis of the PCR

M: DL2000; B: Blank control;1~4. HQ263622,
HM596017, HQ263621, HQ263620 respectively
Kl 2 4 @] RSIVD FHAEFE S MCP £ [H PCR
P Py L Uk
Fig. 2 Agarose gel electrophoresis of the PCR product

of MCP gene in four RSIVD positive samples
product of four RSIVD positive samples

Rl MHFRENEEFRSEEAFHS

Table 1 The viruses in family Iridoviridae and their GenBank accession number

& e lIR I T
Genus GenBank accession number Strain
] 9 % 0 T
e i e AF025775 o )
T HE B W IR B Costelytra zealandica iridescent virus (CZIV)
Invertebrate iridovirus F Ul R s
AF025774
Wiseana iridescent virus (WIV)
BN AL Y M AL SR BB 1
AF371960
Megalocytivirus Infectious spleen and kidney necrosis virus (ISKNV)

B4 AT A

AY894343
Orange-spotted grouper iridovirus (OSGIV)
4 A WA 9% 5 RBIV-KOR-TY1 45 # #
AY532606
Rock bream iridovirus strain RBIV-KOR-TY1 (RBIV)
R ZE B 0L R 05 7
AB166788
Turbot iridovirus (TBIV)
_ PN ORI
AY590687
Turbot reddish body iridovirus (TRBIV)
B IR 5 B Ehime-1 5 2 bR
BD143114
Red sea-bream iridovirus Ehime-1 strain (RSIV)
B 5 s 7 ) T L 2 i g 7 -C
AY380826
Lymphocystivirus Lymphocystis disease virus-C (LCDV-C)
I EL i -1
163545
Lymphocystis disease virus-1 (LCDV-1)
B9 2 )R B AT PR M2 IR B
AY187045
Ranavirus Epizootic haematopoietic necrosis virus (EHNV)
- N3 A B TR
AY521625

Singapore grouper iridovirus (SGIV)
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Table 2 Information of the four RSIVD positive samples

i 7 B GenBank J¥ 315 ik FRF ] 3

Strain GenBank accession No. Species Sampling time and location
Turbot iridovirus strain HM596017 KEGE  Scophthalmus maximus 2008 4 11 H, #
Stone flounder 603-3 strain HQ263622 A il Kareius bicoloratus 2008 4FE 11 A, # 1y
Perch 603-2 strain HQ263621 fipi £71 Perca fluviatilis 2008 4F 12 A, 72K
Stone flounder 724 strain HQ263620 A 1 Kareius bicoloratus 2010 4£ 10 A, HE

HM596017.seq *

AB166788-MCP.seq

AY590687-MCP.seq Megalocytivirus
AY894343-MCP.seq

HQ263620.seq  *

-AY532606-MCP.seq

BD143114-MCP.seq

L— AF371960-MCP.se
d ————AF025775-MCP.seq | [nvertebrate

L AF025774-MCP.seq J Iridovirus
-AY380826-MCP.seq B
L63545-MCP.seq } Lymphocystivirus

4|7AY187045-MCP.seq .
AY521625-MCP.seq Ranavirus

HQ263621.seq *
JHQ263622.seq =

706 T T T T T T
70 60 50 40 30 20 10 0
Nucleotide Substitutions ( x 100)

HQ263622* \HM596017* \HQ263621* \HQ263620 " : 4> B %5 82k Newly isolated strains
& 3 AR LR EE MCP I8 91 2 i R 80
Fig. 3 The phylogenetic tree based on the MCP gene of Iridovirus
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LR AT R 5 15 2 H AT WF IS8 2 10— U 5 1R BE AT IS R VERBE M R . AT R i T 2 e L O
TR B B LA S5 7 ke 5 | A 1) — 2K BB IR M 0 75 0 10 2 S R O A L ROE T 0 5 30 R MR
PR YL ) £0 2 LAY B B LR AL L ST TR T D B R . e A 2 TR X O R L O IR AT 2H
S5 B2 WL, AT W2 3 i R 1) 4 B (8 BT L X R O Y R RRAE C Jung ez al. 1997 ), H ZF/KIRTE 25 C
R TR BE I R S Rk . 1990 4E IR IR B R T HA, G T H ARV ER R 2R M R, b5,
TEE I B 2R AR AR B o B X R B . 2003 4F , I BRI Y A S5 A6 36 A6 52 J) 7 65 75 326 A 1) A 1L v K B £ g v
o HRAZOR 8 LR W T S T L Rt 2 Hh I T AR R R B Sk . ISKINY Sy e B B Yk BLAY Tk e IR K f 2R 11
W26 B (He et al. 20015 Sudthongkong et al. 2002),7E OIE(2009) /K A= 3h ¥y 2 % 12 W T M 70 % 096 i ok
B Ay LB AT R 98 FE R e SR 2 —

iz B OTE(2009) 4 75 A4S I J7 v % & 51 AR B8 RSTIVD #EAT 00 0 i A o 45 SRR WL 1L AR T 1 Ui AL 4G
4 dit RSIVD FHHRE &, 32 8 Y o o o Bl RSE SRS €, b 3 i fa 28y 1 AR M X 3 B2 28 % £ 2 o0 i 1)
BRI ZR e TR G 0% V& TR S I HE T 1 BT 5 A R T AN R S ) b Z50R SRR A A B3 T it A e D
AT AR 32 o B RS BE R AL HE . BOR L TIREE IS 3 B B ARSI R R %0 B TR R RS H
T B ARG H o 0 BB AR R B A AR AR IR R R R R BT

i1 7 RSIV/ISKNV 54 &3 09 240 i 55 7% &, Jo ik 24705 235 3 B 5% 9% 5540 89 PCR &l J7 473 1H 2 OIE
(2009) #E7F /Y =2 75 2%, Sk T PCR AN J5 vk BAT R B & R 5 M 4 450 4 (8 L5 3l 365 A 00 L 3%
A 7 12 Lk Ay R K AR 3 e BE A I Y 32 5 v 5 R K AR S A I Oy 2k B O sE B PCR i IK 50 752 6
W7 s CELISA) (20 2155 B 2% AH LA 2R 5 v AN 55 B2 1 B Bt R IOAC IR B AN 7 22 B 5 X 2 » 3
T B DA RE DR S5 TR] 68 SR AR 0 TP TR e ) 7 A L S S R R A R
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H Al &1 X5 0% 8 PCR A (9 42 77 51 A AR Z #4145 DPOLATP [ 5E 8 Pse T BR il P A7 A5 L 4% R ik i
fifi /N3 (RNRS) FE K 45 (Jeong et al.  2006) ,fHH F GenBank A FEHE AL F b £ K #91E RAY LT 31, K I
AL T LA MCP 5 SR 8 75 51 6 45 0 5 v ] LB S Ji 0 5 5 2 0 1) 23 28 L7 5 T MCP 36 (R |y 7
BB AR5FM (Tidona et al.  1998; Paperna et al. 2001), Hifi SVE NI IR BRI RS LXK IE ., AR
553 £ %) RSIV 5 ISKNV MCP 5 [H (4 [F) U5 4 He ¢, 1R 9F 519, PCR 738 T RSIVD % it MCP 2[5 (1) 4
JA 57 T L MCP JE R R ZL A 1 RSIVD PCR A I 7 2% o 3% J7 25 19 g 57 v Ll 2 RSIVD & HUAS I 119 225K
IF MU RN BE I R GL 43 298 T SR g0 B

AT KR A, AR AT 4 5] RSIVD BH M5 35 0k« 8 2o 5 0% 3 R 5 A6 B8 CBLdE 3 A F#k sh 0 7 s Fn
PN TC A5 HE ) W 75 8 ) 10 3R 03 5 R [R5 91 B L X 22 i R e AR AR S T DAt T 40 25 0 AR XY B T R
BB A A i R s 1 T o o TR H AT S AT 0 R BE R L 3t MR B AR E L AR ATT Y B KRR LB 43 Sl 2 OSGIV
TRBIV Al TBIV. ./t TRBIV fil TBIV X Wik 2% bR R 2 T B4 ok 78 F0 kG (Shi ez al. 2004 %R 5
J& 5 0 7 A L G Sh R 7 L FE 808 75 T8 A R 05 1 8 ) L Ik B 9 i 27 i 3 S B 00 8 B A 7 R A
BOLWRG KRR . RIRRGHT ATBCH A 5 MR 35 40 25 DL Kfim 45 W 2 2% B — 78 19 52 B i FH (8, 1%
o B IR A B IE B8 T — 5 B BRI SE At
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