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2012 4 Ak 2 B oF B e A
PN 1T SN VT RN O

ITHRREEEBEREHARBAT
ITHRIE R YR B UMM B ERIE R N5

T AdRE3H 2012 FRELAAKRE RAE W ET 6,101 5k 7% B Bl £ 5
K& BB R 1121 4 B HREOH SRR F 47 (42%) # > 68
Frtim A 20 (1.8%) # ~ HR R MBI A HRRER & 2 (02%) R AAPEIRTL
JA 50 (45% ) #F o BERMER 175 15 i B &k ¥ % 3 29 (16.6% ) AP &
B 795 35 100.6% Mo 2 35K Budh 2 2B 710 40 AR 48 Y5 9% 4 83(11.7% )
o 8 G IRIR 30 0 JLF AR EEEE & 18 (462%) # 0 8 RIS
8 (205%) # < I FH AR 1,602 #F » K ¥ ix AR M R T R 0 BRI
21 (30%) #F ~ @2 & 93 (55%) # ~ ®#H 17 (1.0%) # ~ Mizm &
5 (03%) # - A5 ELHE  BATEMARYEZHmE (EaitinE)
MFREREA LA M mE (G BHRBE) -

550« BAEWE ~ A RS

ees RISBHROCREBBRC AR - —EBRFHIELE
N EMERRELOERELER @ REBREBE—
EMERENILSERREAZEY - EAL - BE
HIOKESMREEEEBEHFREERFTS - M
RKESEMA LR B ERREOCERIZERIES!
RERSRIEE ; BRilE—RSHIREAEBFHE
DEMDETCEHEN - AIEMILIECEREZE
RO - AT ASTEFE ARSI HBEMZE
WS - RABBIKERIME 2 BEIMEIT -

ARBSATHHBARXKESEEY (78K
B RKERIERE) REUKBOERE S AETRE
MERIREIESR WKL RERIEEERERTR
BT - FERIRT RIEBEFTEE « AESEM
AREESE « BT HBITERE IR ERAHER
KRB ERKERIMNEKAIER -

KEEBIEREZBLURSIEERRE - REEH
FiRRERRSBNE - BIFERMR NRISMERE
ZE3R (Infectious hypodermal and heamapoietic
necrosis) ~ BE5%® (white spot disease) - FBHLNK
F&=8ER (yelowhead disease virus) - fEE&EK
REBHRRBILERES RIIKIRILRSSIE - IR
STEMREZEMRASIBEKBNERKRABRT @ &
BRSPBRMEB @ Megalocytivius3 + 4]
Ranavirus [9] ; &M BRI T RRRIEHIRILR
5 - PHISSIEBBEEERKEERORSEIEZER
FAquabimavirus 88 herpesvirusiziREEZIRES

(koi herpesvirus) =& - M L3ELRRITEKEE
BEXRBAEE - OERERRRTEEHZKER
IMEARE (—) FEXTBERENIRG - (Z) @R
BEEAENLZERRTENS | BREUVERER

*HRENAREVFE
THRRERE S REAEHRA
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r¢

MREGE

RGERAOR

EREHMEEE - WDAFIXEE « BRIEFXS
EFEBHBEEREEEETRRIRE -
RGOREIZ R ILBRZXER

RS - B ~ B~ BRER - B - IIAEHE
IIEE - DA AR AFEERE 5 BBI0A 1 OfZ881E 2 MEM
IBER  BIZHILE - E4CTIL 3,000 rpmait
1543 BER200 u L LiERKmME 4 5 L B EM%ELZEEY
##% (Labturbo, Taigen) ZEHV%E: - 3E-80°CHigAa -
IR GRIERENER AR - HERSRER L -
REBHERERRERBHEESHERE

EBUEREDSEMEREES|S (M1 ) TWKEROIE
KEEZETFMRBIABRRD RE TR S HHERE
BWE2,13] - BEZ - BRWERS « IREDHK
SRERDDRSTEMERIERE  RUMER)
IR IR B B S HERETRRE (Fast Run
Hotstart PCR kit, Protech) K17 - BB REWNE
}&2U Tag PCR polymerase~ 1 mM dNTP » Antobody
2 U  BERBER - SRRBEEZHINAT UL 10
uM Bi&S|F /10 UL DNAEMR » SAERIDAS UL
DEPC-water » RAREBIER20 UL ; RERIKIBOIEKE
BT TFMRAARRIEHETEEHERE -8B
RATEIIR IR S (RS R B2 IR 2 IR SR EA B B SR B 8% 6
BEHHE R ETERA (Fast Run Hotstart RT-PCR kit,
Protech ) #3&1T - BEREWEE 25 U AMV
reverse transcriptase ~ 5 U RNasin « 2U Tag PCR
polymerase » 1 mM dNTP ~ Antobody 2 U - ES$8&
RER - BARBEESHINAT UL 10 uM BIES|
FR10 uL RNARERR @ PARI0A8 u L DEPC-water
RRERA20 UL ; RERMKIROIEKE SN2 LN
RAAZREGETECSHERE - REEMN
1.6% BISEITE XD BR202EHE LIEthidium
bromide & & W HRERIMR NER UBIABKECERIE
R - BREACEVAE—SEERIBEER * EF
FEREANCBI GenBank 2 ERIETEL ¥ »

SR

ARRECERRERSERTIEKROE @ A
BIECHA 28R S  FREESHR RN
T8~ SHME - IRMEH - BEE S8R% - I8
RPEIR IR SERRS PRI EMmE - B
KT R - IBHB1, 2964 BB 1 49KRE -
HpiTRRE1565.8% (98/149) - HTIRILA
Fh34.2% (51/149) - BBEEIO8HRITFE R
59 SO RSLBIRMEBP =G
BT wE (84ETaiwan grouper iridovirus - red
seabream iridovirus Jinfectious spleen and kidney
necrosis virus ) EERITREZH1E78% (76/98):
BEOMIIERER20% (20/98) ' EH2%

(2/98) RBRMEBBRERTILRS - U LRIR
AR RSHENROBIIXRENNGE
PHEBBEREZIDPAN34.2% (51/149) Bigfk
TR E EBRARCHISRIRSERE (Red
spotted grouper nervous necrosis virus )  (REERE
B e

BESKEEEIZBREREONR  GSFEK
BXBEENS6.5% (1,121/1,296) - R3F
TORBRSEEER 81121 fleHEPEDE
1198 » EPIIFmEES8% (69/119) »
BIRILRZIE42% (50/119) - BOKKIIE RS
o - EMITHREN68.1% (47/69) @ BEGH
IFMER29% (20/69) ' EH2.9% (2/69)
RHERMRRRERIZEIRS - U LHIRER - 28
¥ RSRRCRIRS NN AREIMAEZE
HRAF - TERSPHEMIIYRSKREHEERE
EBORIFRSIMES -

RO AKRLHE (E2RRERER) -
FERPERB IR RORERRKoi herpesvirus )
IEREZRESE (FRERAangulid herpesvirus) KK
FERBEZESRSE (RIRBaquabirmavirus) - SREE
HERSBEXRR11.7% (83/710) - BH39
HigRRes At 26tims HPh69%(18/39)
RIKEEZIEERE ° 31% (8/39) RigREZD
R -

°
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HigER 1,820 BERR( BEIRIG 1,692
RBRABIG1284) - R4ET  BEBRERSZRL
ERASRERRE - MRESEHE - KRR
BRRE5.5% (93/1,692) @ EBEHRHKS1.0%

(17/1,692) - BHRH®SZ0.3% (5/1,692)
RERME NREMEAGBEXRKS 0.3%
(21/1,692) - XRAFER  RABRBRSKBLE -
R 7R E R M E T RS M A % RS 8.6%
(11/128) » HERKE7.0% (9/128) ' 18
HIRREDS5% (7/128) RBHERKS2.3%
(3/128) - BERSRARL166M%KKS (BE
151 36 REMIB30K) + HhBRRRSE58%
(96/166) @ BRMENRSEMBEBRITRSE
19% (32/166) - ZEBEMRKREE77% @ BE
ERIE F ERRARES o

I

REBR2ED  AEEBKOHMAERRZIES
SIEEZEMRENITFREKERSOBLUR
Iridoviridae ¥ 89 M 1@ B @ — % Ranavirus B 89
2 — 5B

MegalocytivirusiBfiIRed sea bream iridovirus [4] &

Taiwanese grouper iridovirus[9]
infectious spleen and kidney necrosis virus[3] - iRiE
AXBERRET  RENWOSKILERSP
MegalocytivirusB iR B 15 80% (78/98) » 20%
(20/98) AEEBEGHIIE RS - KRED R ' &
MegalocytivirusiE N8B ={8%& : 2 pllBRed seabream
iridovirus [4] ~ infectious spleen and kidney necrosis
virus[3]5 Turbot reddish body virus [8] @ L itifER
HErREBEREEmEAR BIThEE=EAR-
BREANREGR » AR 1 O0OEBRBITHRENSIL
EEUENEREHT - ERESHKREBIR AanavirusEr)
Taiwanese grouper iridovirus » AR GEREZRER
R2EREMU L5R - RBRE - BRULIER S
RANREIMegalocytivirusBIRSTESEE &8R4 1
RB RanavirusiBB)Taiwanese grouper iridovirus 3£
45 - SERSHREBRBLHRE2003F a1 E Ml
SRR ERSRIBEAR/AND - SHEEREZ

Ranavirusig & S8 I RS RFERE - HRGHRE
ENBTREEEURXRESLRSR[E  BEX
REDHSEZBRBAGLRSZIANESEZRE - BRESR
HeREREEREBEEFTSRAAITN @ DRE
FEERBF P AR RGN & -RAIRECho F(2]
18 B MegalocytivirusgBfIRed sea bream iridovirus
FIFRE AR BRI TE2-6BNR R — &R
BURNEREEA - EKE LA RS SIBEEM2-6 348
RENRT @ HWRNRENERZE - BRAMegalocytivirusg
BRSZBRRR - RO EEBEZ AT LTS
REEMMESH -#ATLOERESRRSEN
BEHLEREHIMEIIENSER CFREABERR
TARAREE @ EONTREENESIEHZKE
KOWSIAEIEM - it - ARBIRESHEREZN
aRER O EE T 2B EMIRENEERRE] -
TEHRILAS ARG O ABERE IO * &
RETERLEARE PMRRUBERBS - BRE
FfF 2EANUTN & DRIBER T IRFERHBRE
[13] BELREERI[1] - BRADRYER - BARE
THEEEI M - BEERIEHERR - ERehE £
EERSFR  SREERESE « FREEKER
SREERHESENLZE2EBEERTRER
[11]- BRIMBERIDRSEARBEEUREESR
~RE - BRBERERELEMRINEPETHIRE R
R PEASHEEEEMASHERIN - RKERR
BRESTE "EEES ) REMUREINME - BEIRE
BIETRARPLE - BRIMRSBUERRE(7] 2
AERWITFIRSERER - HEBERIDEBIRATIR
OHEEIETREE! (Red spotted grouper nervous
necrosis virus) (RFEXREHR) - BERIFERELEAR
@ - WEIMREMERRZARINR - RtHEEE
BINEMERBE RS /ES - REFRBREE
@EFeING] : BIRAREENEIRERMUNIRE - b
SBEEILN - PRENEZEXERRERER - BALE
e EERS SRERNGR - E—ThERRS
SRZBEFMFRZEN - BiEERRERGER
FERASIRIE - WAREBRS SRZEWEER - #8iE
BESENTZEERRRIEHAR
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BIKARSHERTIZEEREBESR (RRA
kol herpesvirus) - BEREBREBIE (FRERAanguilid
herpesvirus ) RIKEERBERERSE (RRB
aquabirnavirus ) =& - AEERPEDREREERR
11.7% » BT £ IR BE RIS IR TE ER PR (R R AL SR AE
RBBERE RAAMRIRITHE A AR RRES-
AN RBASEZBUAETRRILT - GLIMNERE
£ BRltEMSREYA @ SR NESTHEEE
P - R SIET R REREEZ2ARMLRBRER
SHENRE (JINeR) - AXNERETEBELR
E55E67% (26/39) ' HhtHREBREREEM
RS —RABREDRS - 2ZTM01 O HE
BRNEE (Anguila anguila) BYRES D EER IR - H
PiRESRERERS @ NZRBIERRS @ 1RE
ERBERIERSRY - BEEERAERESRER
HRE EMBRERESRN  BIRNRSEERE
ICEHEARIN S B AEE (Anguila japonica) HERR
g ESREBRABHERIBEM @ S E—TRE -

REBEARARBER (R4) @ BEBUBIRE
( Neocaridina centiculata) ~ XKFEIR ( Caridina

Japonica) ’IK&UER ( Caridina cantonensis) B=E -
BERIEFERBEELE0FNER - HOEBECEBHS
HER - BRIERERSBER8% (136/1,692)
ERERAKR23% (30/128) MEZHRAL - BRIERE
ER%R - SRS (BRRRS SRRSOl
RRESRERAME NREMEMZIRS ) THER
BB EREAEAR BINEIERE 2 REEEE » WRS[HE
IREEQIT ; REBESERRIGET @ SLIRER
SHOIRRTEBRIEERR (Atyidae ) REBEHR
(Palaemonidae ) BVER Bk - 1B 2¥IRESEVRRIER
& - SMEIR BRI SEERIIRI AERERNER
RS BIERIVE5.5% (93/1,692) SRS
IBHER - BEEERR - HERNVERERMEEAR
B RRAR RN RS EIB Il IFFEBE I IEEFEREY
BEERRAT DRSHIBETUREESO BRBREBET
EHERRREMKERR BERMSREREARS
RIFEREIIRE - HRASEHEERRFISHEB
BARRE - EMEEERTHR - RABUT HERREE
BREHRBREESRASLENZEEDREERE
A -
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5%
bk

Red sea bream
iridovirus

Infectious
spleen and
kidney necrosis
virus

Nervous
Necrosis virus

Koi herpesvirus
Eel herpesvirus
Aquabirnavirus

White spot
disease virus

Infectious
hypodermal
and
hematopoietic
Necrosis virus

Yellow head
virus

Taura
syndrome virus

Taiwan
grouper
iridovirus

4F 5-CGGGGGCAATGACGACTACA-3
4R 5-CCGCCTGTGCCTTTTCTGGA-3’

IF 5-CTCAAACACTCTGGCTCATC-3°
IR 5-GCACCAACACATCTCCTATC-3’

F2 5-CGTGTCAGTCATGTGTCGCT-3’
R3 5-CGAGTCAACACGGGTGAAG-3’

KF 5 -GACACCACATCTGCAAGGAG-3’
KR 5-GACACATGTTACAATGGTCGC-3’

F 5-GTGTCGGGCCTTTGTGGTGA-3’
R 5-CATGCCGGGAGTCTTTTTGAT-3’

WB1 5’-CCGCAACTTACTTGAGATCCATTATGC-3’
WB2 5”-CGTCTGGTTCAGATTCCACCTGTAGTG-3”

146F1, 5 -ACTACTAACTTCAGCCTATCTAG-3’
146R1 5-TAATGCGGGTGTAATGTTCTTACG-A-3’
146F2 5-GTAACTGCCCCTTCCATCTCC-A-3°
146R2 5-TAC-GGC-AGC-TGC-TGC-ACC-TTG-T-3".

389F 5’-CGGAACACAACCCGACTTTA-3
389R 5’-GGCCAAGACCAAAATACGAA-3

10F 5-CCGCTAATTTCAAAAACTACG-3’
144R  5-AAGGTGTTATGTCGAGGAAGT-3’

9992F 5-AAGTAGACAGCCGCGCTT-3
9195R  5-TCAATGAGAGCTTGGTCC-3’

91F 5’-GACGCCACTACGTACTTTATC-3
475R  5-CGCTGGTGTTTCCGATCATG-3’

13

13

13

13

13

12

13

13

13

13
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i% 2 N %?ﬁﬁﬁ% ﬁm@%ﬁ% °

ik ik 2 B BE R KREE KREF
Red seabream Megalocytivitus BAKE 1296 76 5.9%
iridovirus

Taiwan grouper  Ranavirus BAKAE 1296 20 1.5%
iridovirus

Infectious spleen  Megalocytivitus BAKE 1296 2 0.2%
and

kidney necrosis

iridovirus

Nervous necrosis Betanodavirus BAKE 1296 51 3.9%
virus

Anguillid Cyprinivirus B2 é 39 8 20.5%
herpesvirus

Koi herpesvirus  Cyprinivirus §5 52 710 83 11.7%
Aquabirnavirus  Aquabirnavirus 2 e 39 18 46.2%

% 3 CHRARSERIGRE -

ik ek %ERL REH REE KR
Red seabream iridovirus Megalocytivirus 1121 47 4.2
Taiwan grouper iridovirus Ranavirus 1121 20 1.8
Infectious spleen and kidney  Megalocytivirus 1121 2 0.2
necrosis iridovirus

Nervous necrosis virus Betanodavirus 1121 50 4.5

= 4 BEBRRRSREIGR -

White spot disease virus 1692 93 5.5%
Infectious hypodermal and 1692 21 1.2%
hematopoietic necrosis virus

Yellow head virus 1692 17 1.0%
Taura syndrome virus 1692 5 0.3%

&5 RRBRSREHER -

White spot disease virus 128 3 2.3%
Infectious hypodermal and 128 11 8.6%
hematopoietic necrosis virus

Yellow head virus 128 9 7.0%

Taura syndrome virus 128 7 5.5%
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Surveillance for Viral Diseases of Farmed Fish and Shrimp - Taiwan,
2012

C Tu’, SH Cheng, JC Tsai, HJ Tsai

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract A total of 6,101 specimens collected from cultured aquatic animals were
submitted for a passive diseases surveillance program in 2012. For marine fish, of the
1,121 cases with a viral etiology in grouper, 47(4.2%) were caused by red seabream
iridovirus, 20 (1.8%) were caused by grouper iridovirus, 2 (0.2%) were caused by
infectious spleen and kidney necrosis virus and 50 (4.5%) were caused by nervous
necrosis virus. Of the 175 cases of cobia disease, 29 (16.6%) were caused by red sea
bream iridovirus, and 1 (0.6%) was caused by nervous necrosis virus. In freshwater
fish, among the 710 cases of koi disease, 83 (11.7%) were caused by koi herepesvirus.
Among the 39 cases of eel disease, 18 (46.2%) and 8 (20.5%) were caused by
aquabirnavirus and anguillid herpesvirus, respectively. Among the 1,692 cases
of ornamental shrimp disease examined, 21 (1.2%) were caused by infectious
hypodermal and hemapoietic necrosis virus, 93 (5.5%) were caused by white spot
disease virus, 17 (1.0%) were caused by yellow head disease virus and 5 (0.3%) were
caused by Taura syndrome virus. Regarding the grouper disease ctaegory, the
percentage of cases associated with red seabream iridovirus (a foreign invading
iridovirus) increased substantially, compared to those associated with grouper
iridovirus (a domestic iridovirus).

Keywords: fish virus, shrimp virus, disease surveillance.
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