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6D IVAIVARIVINGE . F= $I20~160 Kda

3. HEHH
i

JLEIKIZDAHDTR

-I—0w/ S KEE (I RUaEEFR)

b, NILFUYBEBEOIEREE (EICh (I NRVIVAEERFE)
RRAZT7ERE (GEEFE)

‘EEng (B iEFR)

LR BRUBAR-BEEEOIKFEF (VaBinFE)

AT REDIAEKREE (Vb RUIVeEEFE)

JE kA KH (VbEEFE)

4.8 =E

BIXIHFELR T <& CEFDEMAMDIT TR Y BEATITTEIL FUFITKAISITD A ATV |
;(_#_;k—l:oto'CWJﬂ?ﬁ‘\%él&%ﬁ%éhfb\é (PIZIEESCNE TLEo U RICERREZ TTHAE
£Y D)o

la, IdB; =T RENDTREE

Ib, I8 REINEBEA (ALiE. /NILNE)

lef!; REEDIBOEER

A, RARBER (dLiE)

Vol BIEES AR URABER LKFEE)

IVbE! ; KRR KA (GLKREKH)

VB!, RARE KA (W4 KEEDR)

VAR BIES T T4 2 (FAILSUR)
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« =T A (Oncorhynchus mykiss)

=I5 k5 (Salmo trutta)

+J JL—=F)L (Lepomis macrochirus)

«/\1% (Esox lucius)

3143725 ( Gadus morhua)

*RANAT) =2 (Clupea pallasii)

-5 4 (Paralichthys olivaceus)

« A5 H1(Oryzias latipes) (Ito & Olesen, 2013)

« A (Cottus pollux) (Ito & Olesen, 2013)

*5> 774y 21(Cyclopterus lumpus) (Gudmundsdéttir, 2019)
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*RT-PCR% GBE DRT-PCREATIE VAL AN B ICLEARBRERENMEWLZ AL H S, ) (to & Olesen,
2013)

AL ADBEIZHRC BB EHUA (MAD IP5B11%#E2E) 2 FAULVEIFATAOELISAIZ L A1 E,

GERE, E/90—F VHAICEDVHS DAV REBEF R OB B BRI FEIHESN TIVS, ) (to et al.,
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‘RT-PCREDIERIEMD—I IR,
7 JLAALRT-PCR,
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(3%)RT-PCR

RNA #hH %

RBEA—H—OERIZHEL., Tz /—IL-700RIILLFEEZRBLSD, RNAZ T4 =ZT4HSLERALT
g5, RNAIE. RNAse D —DEZEKICEESHES,

TS5AR—. EY
H4A4X

1. RT-PCR (OIEX =27 /L)

VN Forward: 5" -ATG-GAA-GGA-GGA-ATT-CGTGAA-GCG-3’

VN reverse: 5 ~GCG-GTG-AAG-TGC-TGC-AGT-TCC-C-3’

BEIEY) OEY—a7ILICZIE1-505 bp& &SN TULVSAY, 512 bpMERY EE Z BN D (H22/KE G ZE

iiﬁfi?&%% c BEFENAIDOWTIIMDBGEFRICHARNRIEHNEELGD (H2KEFERTSE
REE),

2. RT-PCR (2006 OIEX=a7/ILRUEERKRIY=1T7I)
Forward: 5 ~GGG-GAC-CCC-AGA-CTG-T-3’

Reverse: 5 ~-TCT-CTG-TCA-CCT-TGA-TCC-3’

HEEIEY 810 bp

ZJokran

1. RT-PCR(2014 OIE¥=a7JL)

50°C 30%fE. 95°C 15%3F8 x1

94°C 30%). 55°C 30%). 68°C 60F) (x35H14JL)
68°C 74FH

2. RT-PCR (2006 OIEX=a7/LRUEERKRIY=1TI)
50°C 30%3fE. 94°C 257FH

94°C 30%h, 52°C 30%). 68°C 60F) (x35H14)L)

68°C 74

(BFE)UT LA

4 LRT-PCR
RNA $i % RBEA—H—DHERIZHEL, 7z/—)L-200KRILLFEZERNSD, RNAT T4 =ZFT4HhSLERNT
- 3 %5, RNAIE, RNAse 7—DERBKICEEFSES,
1.)7I)ILAAL RT-PCR (Jounstrup et al., 2013)
Forward: 5 —-AAA-CTC-GCA-GGA-TGT-GTG-CGT-CC-3’
Reverse: 5 ~TCT-GCG-ATC-TCA-GTC-AGG-ATG-AA-3’
5 A=—. B ZJA—7: 5 -FAM-TAG-AGG-GCC-TTG-GTGATC-TTC-TG-BHQ1
PAR 2. )7 ILBAA L RT-PCR (Garver et al., 2011)
Forward: 5 —-ATG-AGG-CAG-GTG-TCG-GAG-G-3’
Reverse: 5 -TGTAGT-AGG-ACT-CTC-CCA-GCA-TCC-3’
7A—7: 5 FAM-TAC-GCC-ATC-ATGATG-AGT-MGBNFQ-3’
1)7)IL3A4 L RT-PCR (Jounstrup et al., 2012)
50°C 30%F. 95°C 1553F x1
94°C 15%), 60°C 40%). 72°C 20%) (x40HA4H)L)
ZJarai 68°C 74 FE

ﬁﬁﬁg’gﬁé%ﬁb#‘yh FEERFZOHAEOEICLYRHEBRENEASNDLDT, FHOFRBEILEITS
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o) HE-HES

-

-1-70s8/—)L 30 %, 30%)
“IH/—JL 40 %, 120F)
REBEEFREET DL 100 ppm, 155
(EHEK. 2002)
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RERTIFU BEETIFU VAVEFURIIFURUDNADIFUENHAERINTLSA, L

FTHHEERICIEESTULVLY,
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10. D -




H 8

* Gudmundsdéttir (2019) Outbreak of viral haemorrhagic septicaemia (VHS) in lumpfish (Cyclopterus lumpus) in Iceland caused by VHS
virus genotype IV.Journal of Fish Diseases, 42, 47-62.

*Ito & Olesen (2017) Viral haemorrhagic septicaemia virus (VHSV) remains viable for several days but at low levels in the water flea
Moina macrocopa. Diseases of Aquatic Organisms, 127, 11-18.

*Ito & Olesen (2013) Susceptibility of various fresh water fish species in Japan to an isolate of viral haemorrhagic septicaemia virus
(VHSV) genotype IVb. Diseases of Aquatic Organisms, 107, 1-8.

+Ito et al., (2010) Development of a monoclonal antibody against viral haemorrhagic septicaemia virus (VHSV) genotype IVa. Disease of
Aquatic Organisms, 89,17-27.

*Ito et al., (2012) Typing of viral haemorrhagic septicaemia virus by monoclonal antibodies. Journal of General Virology, 93, 2546-2557.
*Jounstrup et al., (2013) Development and validation of a novel Tagman based real time RT-PCR assay suitable for demonstrating
freedom from viral haemorrhagic septicaemia virus. Journal of Fish Diseases 2013, 36, 9-23.

*Garver et al., (2011)Development and validation of a reverse transcription quantitative PCR for universal detection of viral
hemorrhagic septicemia virus. Disease of Aquatic Organisms, 95, 97-112.

*Munro et al., (2015) A mortality event in wrasse species (Labridae) associated with the presence of viral haemorrhagic septicaemia
virus. Journal of Fish Diseases, 38, 335-341.

-ZEH S (2002) EFAVHS 7AW RIZH T HEETHEEFIORVAILAHR, ABRHFFR, 37, 175-181.



