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Detection of Viral Hemorrhagic septicemiavirus (VHSV) from
marinefish in the South Western Coastal Area and East China Sea

Wol-La Lee, Hyun-Mi Yun, Seok-Ryel Kim, Sung-Ju Jung and Myung-Joo Oh'

Division of Food Science and Aqualife Medicine, Chonnam National University,
Yeosu 550-749, Republic of Korea

Viral hemorrhagic septicemia (VHS) is one of the most serious viral disease of farmed rainbow trout and
some marine fishes in Europe and North America. It has been reported in various marine fish species of
Asian countries and induced cause mass mortality in Japanese flounder (Paralichthys olivaceus) culturing
in Korea. The aims of this study were to monitor VHSV in wild marine fishes and to give critica informa
tion for controling the disease through prophylactic methods. Prevalence of the viral disease, geological dis
tribution and reservoir of the virus were investigated using wild marine fishes captured in southern coast
and east china sea for two years. (Reverse Transcriptase Polymerase Chain Reaction) RT-PCR results
showed that VHSV were detected in 17 (10.6%) out of 160 fish. G gene sequences of vira strains isolated
in this study were closely related to that of areference strain, KVHS01-1, belonging to VHSV genotype 1 .
The results suggest that some of wild marine fishesare VHSV carriers and may spread the pathogen directly

to fish farmed in coastal area.
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VHS:= 2 /1 FA7REe] (On-
corhynchys mykiss)oll 412k nlele] /g Fol
AATE, ol Hak ofyg} sfiqto]Felx 7t
9S oo (Mortensen e al., 1999; Smail,
1999), AFA4F o+ (Gadus morhua), o] (Clu-
pea harengus) ¢t 2% ElE (Scophthalmus
maximus) 5 TH&eE skl Fol A= VHSVZH
2= (Schlotfeldt et al., 1991; Ross et al.,
1994; Mortenson et al., 1999; Mayers et al., 1999).
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al., 2001 ; Kim et al., 2003), Takano et al. (2000,
2001)> AF14k WX] (Paralichithys olivaceus)of]
Al MABV S} VHSV 225 HIskelom, B3t
S A= kIS slHe] Fof (Mugil
cephalus) @t 23} QI sl He] 5o (Scomber
japonicug)oll A<l VHSV7} B 7=t (Kim and
Park, 2004). whebxs HYA] vlo]z 22l VHSV 7}t
W 579 AL o fy Wk ol
ofAlote] theFel sjito] Rl W] TS
WAL Sleh 8 VHSVE G gene 9714
o 71%3}te] 37FA] genogroupl® LRFolAE
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d] (Benmansour et al., 1997; Stone et al., 1997), ©]
= A% A4 2 frefol w2t American
(Genogroup 1), British ides (Genogroup 1I), Eu-
ropean (Genogroup M)°.2 FEHATIY 3ith
VHSV= 217 W] wpelei 2zt of2lehgel
FEo] AHo] Ylo] E 4 9o FAkAY

o) #e)E S13ke] sk Sujnt vl o] S
Hh lgtel WRET Qo] PR ol Fok Ak
2 ol FolM e mele 2 PEEF that ol

7} Bes
wep B ATAE FFFAS FHO
3 347 8 Sever Asiek geiere] 107
Holn A2 ol FE Al At o Frol
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nfoleie) A% G7INGE =
of W wolg RelFEwe FA5H9
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7HA delqke] 22 (A, B), Asiete] 1 A4
©, %%‘%LH o] 3X% (D-P), 20053 6¥ 24
28U 712 Asliete] 3% (G, H, 1)
= Hou 3R (FL) 133 7Y 28Y Al

TE %H@ stlem 7+ A

WEE o FE ol 747%11 wel oiRE 2
7+ gomtEly & 16013}1:4 145 273 4755 A
sl A715 SAEATH (Tale1). A=2] H]
Az} AL 2-12—5]_0:] Ao AR A7EA|
-80Coll H3akAtt

FSIME U Hlol2 A HHY

Hlolg| 2 AEE 98t EE o/ A
H|4 Z7& Ohetal. (2001)2] *¥el wat %
2| 5A ol HBSS7| 1:9 (0.59/45mL)7} A 3]
et F-3F sk, 1 NS HA filter

S

AN - RHF - e

(0.45 um poresize) = o35t A

stttk o] AEE oF FIHAIE] CHSE—214
(Chinook salmon embryo)ell HZ&te] A EHA]
& 7} (Cytopathic effect, CPE) S #2-3}19]th

HIO[212 siAte] 2|

160vte] ofFe] HIgH s 4do] vwkiE
oA FHE VHSY AZo ARSIt AARR v}
o] 2A1Z 100 ulol Proteinase K (20mg/ml Pro-
teinase K in 10 mM TrisHCI, pH 7.5; with C&* ion
and glycerol as dtabilizers. Invitrogen) & vlo] 2
AlZ 100 w0 ©] 1/10¢] HIEE 10 WE F7Fsted
55Col A 2A17F ¥H-g-A17]13L TRIzol 1 mL <} chlo-
roform (CHCls) 200 W€ ¥37 13000 rpme2 5
7 ACOHA dAEEEhY, 4SS sk
1:1¢] H]&= chloroform (CHCls) 600 WS 7}t
3}al 13000 rppm = TRA] 57 4Coll Al Al
g & stk el FEele] 1109 W&
3M sodium acetate (Sodium acetate 40. 89/80 m{
DW, pH 525 #7}et & AA| volumes} =3}
AY 1 o)4te] isopropyl dcohol ([CHs]:CHOH)
= H7lete] -20CellA 10i7F BE3-AI o T1E]
31 17000 rpme. = 1537+ 4CollA 94 st
of 52 HE]aL pelet?t DWs (10.75 wl) =
A H-5A17 RT-PCR (Reverse transcriptase-poly-
merase chain reaction) 2] template® AFE-3}Sth.

E 126" 00° E130° 007

Fg. 1. Sampling sites of the south (A-B, JL), west coadtd
area (C, H-1, G-M) and east china sea (D-F) in 2003 ([J)
and 2005 ().




Table 1. Samplesand Resultsof VHSV detection from variouswild marinefishin 2003
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L ocation Fish species Size VHSV
(No. fish examined) (cm) (No.detected/No.examined)
Claudy catfish, Scyliorhinustorazame (2) 3540 -
Sevenband grouper, Epinephelus septemfasciatus (1) 27 -
Mirror dory, Zenopsis nebulosa (2) 25-31 -
Common conger, Conger myriaster (1) 78 -
A Scorpion fish, Sebagtiscus marmoratus (2) 20 -
Blackmouth angler, Lophiomus setigerus (2) 32-41 -
Red tilefish, Branchiostegusjaponicus (2) 28-30 -
Redsegbream, Pagrus major (2) 35-50 -
Y ellowback seabream, Dentex tumifrons (5) 13-15 -
Striped grouper, Epinephelus latifasciatus (1) 30 -
Grouper, Zalanyhias azurnanus (1) 14 -
Mirror dory, Zenopsis nebulosa (1) 30 -
Shotted halibut, Eopsetta grigorjewi (1) 25 -
Cubed snailfish, Liparistessllatus (1) 27 +1)
Amoreadweasd-fish, Haplobrotula armata (1) 33 -
Scorpion fish, Sebastiscus marmoratus (2) 20 -
B Blackmouth angler, Lophiomus setigerus (2) 32-41 -
Red tilefish, Branchiostegusjaponicus (2) 28-30 -
Horse mackerel, Trachurus japonicus (1) 24 -
Horseking fish, Kaiwarinus equula (1) 17 -
Y ellowback seabream, Dentex tumifrons (2) 13 -
Filefish, Thamnaconus modestus (1) 25 -
Japanese barracuda, Sphyraena japonica (1) 32 -
Slender lizardfish, Saurida elongata (1) 65 -
Finespotted flounder, Pleuronichthy cornuts (4) 20-22 -
Blackthroat seaperch, Doederleinia berycoides (2) 15 -
c Goldeye rockfish, Sebastes thompsoni (1) 17 -
Armored weasdl-fish, Hoplobrotula armata (1) 4 +1/2)
Blackmouth angler, Lophiomus setigerus (1) 33 -
Skaeray, Rajakengje (1) 40 -
Finespotted flounder, Pleuronichthy cornuts (1) 20 -
Largehead hairtail, Trichiums|epturus (1) 65 -
D Cubed snailfish, Liparistessdllatus (2) 20 -
Blotched edlpout, Zoarces gilli (1) 40 -
Blackmouth angler, Lophiomus setigerus (1) 30 -
Y ellow croaker, Larimichthys polyactis (1) 20 -
Finespotted flounder, Pleuronichthy cornuts (4) 19-21 -
Largeheed hairtail, Trichiums|epturus (2) 70 +H1/2)
Amoreadweasd-fish, Haplobrotula armata (2) 22-26 -
E Speamose grenadier, Caelorinchus multispinulosus (2) 26-32 -
Blackthroat seaperch, Doederleinia berycoides (4) 16-22 -
Mirror dory, Zenopsis nebulosa (1) 14 -
Y ellowback seabream, Dentex tumifrons (1) 125 -
Y ellow croaker, Larimichthys polyactis (4) 17-19 -
F Belted beard grunt, Hapal ogenys mucronatus (1) 18 -
White croaker, Argyrosmus argentatus (1) 22 -
Purple pike conger, Muraenesox cinereus (3) 65 -
Totd 80 3
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Viral hemorrhagic septicemiavirus(VHSV) A&
FZ3 totd RNAE 95ColA] 1027 WAIA)
Z1 %, 50 nM Tris-HCI, pH 8.3, 75mM KCl, 3 mM
MgClz, 0.5 mM dNTPs, 10 mM DTT, 10 units
reverse transcriptase (Bioneer Co. ROK)S #7135}
o] 42CellA] 1A7HE<t cDNAE A3ttt &
1% cDNAE Miller 5 (1998)°] glycoproteinll
A1 YARI%H PCR primer (VG1-VD3/VD3-VD5)
st A3t RT-PCRS AAIsHSTh (Fig. 2,
Fig. 3) PCR2 AccuPower PCR premix tube
(Bioneer Co. ROK)°l cDNA 3 W& 29}, The-
mal cycler (Perkin-Elmer 2400)E A1-8-31¢] 1 step
2 95C 1%,54C 13, 72C 1#7+ 0 cydes
WHEshs 270 E FEAZITh 2 dep 1step
PCR2HE9] 314 1w E ¥o] 95C 13, 54T 1
B 72C 187 0cydes wHEs= ZAoR
SEAIAT PCR 5% 4H=2 1.5% agarose gel
= AREEte] A7) odF e $ UV translluminator
el A 7] FE7d= E<lskaith PCR products
+= gd purification kit (Bioneer Co. ROK)E ©] 4

slo] Al 3 sequencedte] GenBankoll SA1¥
theksk VHSV srain®] sequencedatas ©]-&-3}]
Genetyx-Win Version 5.1 progran®.2 #4313
1, Mega 39} ClustadX 1.8 programe Al&-&}ed
phylogenetic tree (UPGMA)Z A#A-S w3}
o 11 F44 x5 g<lsiinh

2 1

el et} F5=allol A 2003 20054 2d
7+ ALl AEAF S 1607 (145, 27
3} 40%)7F ZAFEl e RT-PCRHS o]&-gt
VHSV &2 3} 20030l = 80v}e] & 3ule]ol
A VHSV 7} H&E o] HEE 3.7% 1832 2005
el 17vlgellA AEH o] HEE 17.5%E
Ueiliglon A& olF+ X5 PCR product
2HES 1.5% agarose gel ol A1 EQ1s A3} 2 tep
RT-PCR 444bpol| 4] 5-o] W=7} &l STt

AEE oFdsre 200330 = F2 7], 24,
7] 3% @rke)elA HEHAIL (Table 1),

Virus primer name Primer sequence Product size (bp)
VG1 5-ATGGAATGGAACACTTTTTTC-3
914
VHS VD3 5-TGTGATCATGGGTCCTGGTG-3
VD3 5-TGTGATCATGGGTCCTGGTG-3
444
VD5 5-TCCCGCTATCAGTCACCAG-3
Fig. 2. Primer sat used for RT-PCR amplification of VHSV glycoprotein.
444 bp
5 — VGI VD5 VD3 +— 3’
914 bp

Fg. 3. Schematicillugration of the RT-PCR amplification for VHSV gene detection.
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2005\d0= 7], 71571, FEde], A Bl EaskE gRlskilch
2], 35, Wol, Fofollx HAEHA 7% (147H) FATA FA] 1S flste] A&
oA VHSV7F HEE QAT (Table2). w&hA 5o ] B
B o]7Ql WO, 3, 4], 2], o) E Ak RolRelA EElE EEF (KVHS01-1)$} H]
AR, ZAE FHou 7] T8 AolE FEAMe],  Wale] 98.4-99%, olv| kAt GIME B A
PR 718 7EAM 7 VHSV Q] A28 &30 97-99%2] A4S YERfe] (Fig. 5) 70
Zo02 Fggon A AF F 5
F7F 7P wol AEFAS Y VHSV A&
AEoA 7Y =2 HAEES EAoH (Fg. 4)
2005 AfEfiote] T AHeA AR Ao &L
FEAOHE 100% AEES Kol VHSV
7pAdo] Be ojF o 7 AZHHETH (Table).
AZE AQF BHste 2003dE FalQ
o] B, A3liqte] C, 5=3le] EXIYolA A
3L (Table 1) 200500 = Hallqte] KA
I

of
o
of
o
®
Q
Q
3
N
by
r
—~ 2
N
X
ue

2.

T
‘DPerciTormes B Zcompaenifomes OPleuronetidas O Scyliohindae ‘

W Anguilformes O Zefomes W Ophidiformes O 0thers

Fg. 4. VHSV detection rate (%) of examined fish grouped
by fish order.

ALt BE A HoA VHSVZE HE H
(Table2) VHSV+= galieta} F2=tal <Actol
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Table 2. Resultsof VHSV detection from variouswild marinefishin 2005

Location Fish species Size VHSV
(No. fish examined) (cm) (No.detected/No.examined)
G Y elow croaker, Larimichthys polyactis (6) 912 +(2/6)
Korean flounder, Glyptocephalus stelleri (10) 22-30 +(1/10)
| Claudy catshark, Scyliorhinus porazame (5) 35-37 +(5/5)
J Sting fish, Scorpaenaizensis (10) 14-24 +H1/1)
K Y dlowback seabream, Dentex tumifrons (10) 11-12 -
L Y dlowback sesbream, Dentex tumifrons (10) 11-18 +(2/10)
M Common conger, Conger myriaster (8) 32-60 -
Rock fish, Sebastes schlegdli (6) 18-25 -
Butter fish, Pampus argenteus (5) 17-20 +(2/5)
Fathead mullet, Mugil cephalus (3) 17-40 +H1/1)
Bartail flathead, Platycephalusindicus (2) 28-45 -
Belted beard grunt, Hapal ogenys mucronatus (1) 20 -
Tongue sole, Cynoglossus semilaevisreliscus rhomaleus (1) 35 -
Flatfish, Paralichthys olivaceus (1) 20 -
Dotted gizzard shad, Konosirus punctatus (1) 22 -
Sand smelt, Sllago shama (1) 20 -

Totdl 80 14
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KVHS01=-1 301' CTGACTTCAT AGAGGGGGTT TGTACARCAT CACCCTGCCC AACCCACTGG CARGGAGTCT 360
KF=H1 bk hhhEh i hd hAREAAA AN ERRANAAEEE EAREESNEAS SESEERENEE WESEANNEES
KF=Hd dhhhhdddhd dhddhkkdbhh Rdd hkddbdd hhddbEAhAd FRSAAkEES B kR EEEANAEE
BF-M19 FEARBAE AN RAR NN EAXINRAEIAE FR AT RN ARG A FA AR AR FAE FrFrR R AR R
BF-M21 RERRERE RN BREERNTIEN ETTARNAEEIE FRAFIAARAT ARA AR BB RAD A AE AR AR
YB-L2 SRR h AR R R R AR RAhAd FRE AR AEEAS RAEEAANARSS
LH-E52 SRRk kAR R AR R R AR AR d A AkhAEERE b rkkAEas
Makah FARENAREEE ARAFEAAART FAAARARARE FA R AR A E R
Mak-WABR AEREEEEEEE FARERNTEINN BIAARAREAE FAAE AR AN BRI RS RS A kR e
Obama 25 FEAEEEEREE BRERR AR R FERRREREEE RREE PR AARG AR AR EEEAE ERErhkReas
Seo 95 FEAATAREAR AR R AR AR AR B R ECR KGR R R AT H R RTEATER R REGER T
96-43 BARAT AR A R AR R AR R ACRARARCE AGAR R R AR AT APE AR R AR R AR
KRRVISO1L FEEATERAAS FERAERRRAN SICHNRRRCH AGEHIRNRTAL FAETHSTEAF sRGraREEEs
KVHSO01-1 361" ACTGGATCGG TGCTACACCT CAGGCCCATT GCCCTACCTC AGAAACGCTT AAGGGGCATC 420
KF-H1 FEAAAERAAS CHEEAAEEAS STRFAEEEEE SEHTHEAEE TRk AREEEAE EakdhbErad
KF-H4 FEAARARARS CHNRERSRAN SANEEEAEEN FATTAAAEEE AR AA AR IAR EE A AR E A
BF-M19 EEAEAAAARE CERAEAIRAS BERENEARER WEE AR R AR NRERERRR RR AR ARy
BF=M21 EEaEEkEARS CERAREERAS SabRAbesed AR EEARES SRR R R R Ah Rk R R AR R
YB-L2 FEaa kR AAd CHehaeabhd SRR AREEEE GesdakEEes shbAEEEERE ERdhREEEAE
LH=E52 EhadhbkAdS CERARESRAS SAERANENEE BERAERNRSE BRNEAREEEE ERRAEEEA RS
Makah SEAEAERARS CHEASEEEAS SEEkREEERE REEEEAAREE HRUEEAERE ERdadseass
Mak-WABH BEREAARARE (R RasEdE EaAEAEEEEd ABIEAREEES SAAREIEERE SRREEREENG
Obama 25 FERRRAEATE CAAFTAAUAS AR AFRAAE KB AR RS dAAREas b A RhRdAasess
Sco 95 STEAFTHST S FANCE RN AC AORFAE R R AN FESRJANCEE GEARSSRAND GEARsseaCH
96-43 STHEHGEASS SENCHEENNS ACRFREEERN SEIACHAGOE GEERSSRAS] GEAVEREECH
KREVOG01 BTRERCHREE R RCR R R NORE AR R R R R ECREGES GRS ENAAD GERESPERCE
KVHS01-1 421" TGTTCACCAG GACACATGAT CACA 444
KE-H1 SEEERAURES ANRCHARE NS AR

KE=H4 FhR kR A AR R EACR AR RS EEE

BF-M19 shREEARAEE REECEREEEE Faad

BE-M21 R R S

YB-L2 SEEARARREE ANRCRERENS ARk

LH=-E52 BEAEAARAES BAECHEERES Eaas

Ma kakh BEARR AR EEE RARRREREAE RERE

Mak-WASE SEAEENARES AREEEERAAE R AR

Obama 25 EEEEFNBREE RAEAEIAAAD R A Aw

Sco 95 SRR NB RS DRASTEEEA R wahs

a65-43 SLLLL] B oRRRCRER AR w e

KRRV9601 B LR T R

Fig. 5. Nucleotide sequence of the RT-PCR products of glycoprotein of VHSV genome from wild fish. Sequence for the
VHSV drain KVHS01-1 are shown as a comparison. Dots indicate the same bases as KVHS01-1 gtrain. VHSV srain and
their hogt fish ; KF-H1: Korean flounder G. stelleri, KF-H4: Korean flounder G. stdleri, BF-M19: Butter fish P. arenteus,
BFM21: Buitter fish P. arenteus, YB-L2: Yelowback segbream D. tumifrons, LH-E52 : Largeheed hair tail T. lepturus.
GenBank accession numbers for nudectide sequences are as follows Makah 293421, Mak-WAS88 U28747, Obama 25
AB060725, Sco 95 U88056, 96-43 AF143862, KRRV-9601 AB060727.

Genograup 11

" KRRV

Genogroup Il

Genogroup |

Fig. 6. Phylogenetic tree (UPGMA) represents the relationship of a VHSV srains of wild fish isolates based on nuclectide
sequences of glycoprotein. VHSV grain and their hogt fish ; KF-H1: Korean flounder G. stdleri, KF-H4: Korean flounder
G. sdleri, BF-M19: Butter fish P. arenteus, BF-M21: Butter fish P. arenteus, YB-L2: Y dlowback sedbream D. tumifrons,
LH-E52 : Largeheed hair tail T. lepturus. GenBank accesson numbers for nucleotide sequences are as follows: Makah
793421, Mak-WA88 U28747, Obama 25 AB060725, Sco 95 U8B056, 96-43 AF143862, KRRV-9601 AB060727.
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A EelE AArte]Fol el VHSV BT
27 strainS 3 B wEe] §ATgHOT
KVHS01-1, Makah, Mak-WA88, Obama 258} 7+
2 VHSV Genogroup [l &3l o2 3ol
= At (Fig. 6).

n &

2

A= ARIAE ool VHSV Ex2AE
Tl g el 3A4, Aalt 5AA 18
FallQte] BRI ol FE AT & AH
of ARE3E o7 1607t E olFHE EFetd
145 273} 05 0 = FRHET ©] F Fol& o
F71 A AFole] oF 43%, EHolE 16%, 7T
A5 14%, Zdol 5 4%, Aol & 8%, EaL7]E
I R ES ZH7F 3% 12|53 7B oF0] 9%E
EFEM VHSVZE AEE o5 Fol&o] 70t
g (A%)=EA 7P B2 ¥sS AA s
Hlolgl s HAEE2 AdolRdA 7P =2 AF
& (T1%)e B dolfo] VHSV 7ol
F2 OTOE AAAH FF AAL o7 &
(Order) '8 773 Zpolof] thgh ApAIgE ALt
A3l a3k Ao R o AZITh

1980t SRWHA] VHSV = 3492
N Fol FAgANAM AzHe AWS oFrlet
o] o 7] Sl 53] g HAA A F
AR ol9e] i e Aol o Fole
brook trout, lake trout, alantic salmon, brown trout,
golden trout 5] Jom BT} ofFoAE
VHSV7} ot #8530 sl=d (Meier ¢ al.,
1994) H<ro]E£ 0 2 = pike, graying, whitefish, &
o] &#A UL FlF2EE cod, herring,
seabass, turbot, rockling, whiting, Norway pout,
Lessern argentine, blue whiting 5-©1 VHSVel 7+
FAo] = Ao 7 BIHAT (Cadric and de
Kinkelin, 1984; Schiotfeldt et al., 1991; Dixon et
al., 1997; Mortensen et al., 1999). ©123 ZA3=
ENE VHSV7L sl @70 2 & Zlolw
AL Bl o] /7F VHSV O] dAbA Q] B

i/

g

»

O N

7V d 7hsAdel s ALeE AztEoiH
(Betts and Stone, 2000; Dixson et al., 1997). -
Watanabe 5 (2002)> Y9] <AL dx| ¢} 7}
U] (Ammodytes personatus)oll A1 = VHSV 7} 10
%<}t 2% AEES HAUY S, Ev
2} Agte] AL Fojel A FoldlAE VHSV
71 FelEo] AlAZER] 9] sfjqtofol] 2SI 9l
= 7Fsd= YERH ST (Watanabe et al., 2002;
Kim and Park 2004). & Ao A Fol& o] /<l
Wol, g, 2R, =27, o)y A, A
5 H2H7] 283 Aol FEidel, 7EE =
E7HA7F VHSV 8] |28 705 o s &
Holom 53] Afol&Eo] VHSVl Aol
[e)

VHSVE= G gene G714 g 7|xste] 3714
genogroupl. = Lo 2] =H| (Benmansour et al.,
1997; Stone et al., 1997), oI5 FHF> A=A
2 felel wel American (Genogroup 1),
British ides (Genogroup 1), European (Genogroup
Moz FREATL a3tk Lol ALt JA
oA} 2|3k Obama25 25+ American type
© 2 genogroup Iol &3P k2] oA &
23 KRRV 9601 #2]5+= European {252
genogroup [el &3-S Hste] 9)=o g2 HE
Hpo]H 27t e Ao AZbedvt (Nishizar
waet al., 2002). Kim 5 (2003)< $-2lvie} o2
WA ek AFALE o781 5ol 8} golollA Fe
& VHSE YA Z2]3 Obama2s &2+
o} 7+o {3l genogroup I ol &3kl BT
stem, & A AEFH VHSV 5 652
G genedll 71x8t A7IME EAAT FAolF
A EgE EgF (KVHSO1-1)9 B &k
98.4-99%, ot =4t 71X YE EA4 A3 97-99%
o) FAH3E veklel (Fig.5) ¥ Aol el
AR ool A e] VHSV #2l5= 3L dran
£ vwate] A8 08 KVHI0L-1, Makah,
Mak-WA88, Obama 2591 7> VHSV Genogroup
[e &al= Ao 2 RIS} (Fig. 6). YRk
22 &4 Fele VHSV drain #-2] 3 x99
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ARl FFA N Ed Hadol A
okairtar defA] UATH (Rossetal., 1994; Dixon
etal., 1997), 2ol A F2]g genogroup 1ol =
3=+ KRRV-9601 strain 982 {x]o] =2
HAFE do7|w EeA|Hol] AARle]l ALt
g ate]ol] BHtslo] s 7FsAdel Erhal skl
T} (Takafumi et al., 2003). $-2]u}e} Sioke] thok
gk sjAto}Foll A VHSV Hito] elgolxl 3
oA o] AAFAY HFARES 22 79
o] Aol gk A whgol] 2H 2 FF

= T AT 7ol YAlE AR AR/
Sote] AAGAl] HYA 7T Fats <
TFeARE AT T FHAI TS AALE of ol
A gstA Al g Bk st 4
2% A0 7 oAAZIT

o

O,
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o ot
o A

Vira Hemorrhagic Septicemia Virus (VHSV)+=
S HuRHY @ FAMNEGlA Az
Holg 2 AWS op]she AdAAeY &
Folf Wb ofug} sjitol oM A7tet A
WHe sty H 8 vt 9] gAl
VHSVeI 9]¢t tj&F HAL dAo] By w3
Atk 2 A= VHSO gk oieta 2o
dro 22X AAL AFEREHE VHSV A=
9 22)F B B ojFo] tig fshEel
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