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S 308 5 (B I 5 ogr dan 515 lenn lay 58
Ol sl s Olale 53 (golaw (ol 352 s dlazl ¢ s 9
Cwio Glp G Sl Olse 4 5 s 32y 55
ailate 655, ST 5 25 Obale i s Soale
5 rons 0SS slal plels 1 il o - e
ol o sat 53 Ji s, ae (S5l ST Dl
G5l Cenl Gl ailate s 28 Oler olen

Ak o

G 035 9 SiliSl Slhogas (b o -
b wg 2 3lo95k
(T3 oy A gy O s 29 ESC ey 9l Sl
RNA J S g0 53 51 S 0T p 55 STV JSK8) s
46 5 (Doan et al., 2016) (gl s, &5 Cute uim
De La Pena et al., ) <l ¥ slgsl 55 poly A JIs
Jols 5 (GLskS ¥1)s54= ,5 RNAL Jig (2011
RNA & «ls lad RNA ouSus ORF oS
Sl S8« ol 0dls ST VY 055 4 (RARP)
BA S 5 A4S e 6L s il Ll
053 85 GUskS VR RNAZ 1500 55 on okal
—t S (WT 55, O LS FY 05 4 A
RNA &S g5 455 dgb 55 Sl osdle 4 S
RNA3 5 ois alo RNAL sl 3 b i oS 8
OIE, 2019; ) 345 . KL (LS +/F)
ol (Toubanaki et al., 2015; Valore et al., 2015
23 38k, ORF Ly asbige 5L S YV asks
wils Gy ea ¥Ver 5 YW U3 glST 5 Cosd g
ol e 55 s 95 oS US 5 (Martinez, 2015)

il (Al 5 TVO) B2 5 (Al 52e TV BL o

A

-

4o

SYsb ol Lt pger Jolgw 53 01l 528
Eop gl pr Ol 4 )b b LS i
gl ) (Harlioglu and Farhadi, 2017) ,1> Olga-
Ghlia 31 (S ol (Bl 5 Bl sl S5
(Nematzadeh, 2011) ceul Lis S5l 5 oo
Glaze ol 458 4V cols ST Cngd o 2T bl
Owfi and ) cusl esls (gl 555 45 15 o3l Sl VOV &
ool s YL sbes 5 5L 5 ¢, 55 .(Rabbani, 2016
- s (Nematzadeh, 2011) b sl ¢35 Jlo
Aoy o ) oS 65k 4 Lol (6, Kale Lo g
4 adkie pdibidas 5 ege b mte s ()
Harliglu and Farhadi, 2017; ) 4T o s
5ol Ll o &S o ses (Valinassab et al., 2011
033 Olale plsl 125 5 dd) ol cmlie 1ol o5
po 0 Sudumn 3 (gulol B 6550 63T 55 0l 3 s
.(Kalbassi et al., 2013) 45" o (5L adkets

A Olale o7 5eb 55 Jsie slacsilen S S
5 B IG5 S B8 5 esses ;s 1) Ole
Conl g pslagls Ciste )l sy OT (6330
0% Sy AV/D &ST1 il 4 4 55 L S (OIE, 2019)
gl Ll 5 Ok e Gl b )l s s Olale
3 p &5 Gk e sl T L e
Nematzadeh, 2011; Owfi and ) Olke b,
O hsp 9 2Ly s sl (Rabbani, 2016
Ay Olol 5 Chgae ol 4 Dl 1 Al g ol 55 01!
33 o5 ST 5 Gl Coasl 4 5 L b

ST 53 sws s Solew ol sl 5 Ol Oy
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(Doan et al., 2016; Low et al., 2017) 4sb J4he
5 ol sWT g3 8 Cighe sl 5 35 (gl B2

Mézeth et ) .\)‘3 aJ.e.G B st‘.w‘ J@ Lhw}ﬂ}‘é}ﬁb.
.al., 2009

RNA-1 (1Kb)

Si— ORFla 0 o]

|

|

¢

y RdRp

g ,_L0tenB | YO

subgenomic ANA-3 (0.4kb)

~~~~~~ Ol s 5 (VNN) s s 5 s 55,55 Solow 5 S50

(I 5,0 S5 Ko Slasgas 41530 Bl
Olye 4 B2 S I 3 als olen 1) Ol Jshe
it e Ol IRNAG S oS Hles s <
E n 5 U8 gn Dlalad arw g 53 mer 5 ASL
b LIs 05 dST A g danls 4

e 5556 S B2 s, Sashe e Sy

RNA-2 (14kb)
Gpsdpoena 301

:

Gpsdp | | 1

s sl pass Dbk s

Encephalopathy and Retinopathy (Munday et al.,
2002, OIE, 2019)

soze 4L RNA2 (Sjols LT L s sls s

BFNNV SINNV - fols Cakiee 45; f « (T4
(OIE, 2019) 545 oo st 4ib TPNNV (RGNNV
Log 55 TNV b i OS5 &K a5 5o
Serg &S odd (gilulda (Y44 ¥) O,Kea 5 Johansen
Johansen et al., 2004; ) .z w3t K5 Sl L 0T
oM & Culods S5 S 5L 4 LI .(Korsnes, 2008
G S L s edd Bime ol bS5 Dler
S SOl g an ey ny gt aib ALl
&S Sl o &1, KSNNV (ACNNV TNV 0l ge

b pdy = G sy Olge @ o:,:wf sk 4 TNV

WWW.expasy.org/viralzone,SIB Swiss Institute )
of Bioinformatic Viral zone

slyls s Nodaviridae ol gl 4 Glate g 5 9ls sl
oS 03 8T) s als ST Juld odd s uim 4w
5 Ol oS o) s sl (Ol ke
5 osh O s okiS 03 dT) eyl sl
Doen et al., 2016; NaveenKumar ) 4ab s (o i
SMEL 35 5 slael & solew ol (et al, 2017
I PR
Sea bass Viral Encephalitis (Bellance and :SVE

Viral Nervous Necrosis Gallet, 1988); VNN
(Yoshikoshi and Inoue, 1990); FVE: Fish Viral
Encephalitis (Comps et al., 1994); VER: Viral
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Bandin ) s a s sl 5 sl ol ow Ogomen
.(and Souto, 2020

o 1y st 5 2bd Olabe og,8 53 2 VNN
¥oow Glate 6,5V flis 0S5 5 das e 15 30
ST Olale 5 s, e 2lys Obale 35 1) 5l el il
ST o o il Sl Gble o 8
W 5 IF msps Jolo ol ST S s
Costa and Thompson, 2016; Curtis et al., 2001; )
Olabe 5 5 sladle y3 Lo, .(Doan et al., 2016
Sl ol 033 jadeds 55 O35kl Gble Pl 1ol
.(Martinez, 2015)

Sb ol 6l WAY Jle s ol ol 55 01l s
S8 e glks i sbys Olbale JUST s
53 b ol L o (Zorriehzahra et al., 2005)(Y
Ghasemi et al., 2013; Ghiasi et ) ol ,| Jld Olals
al., 2016; Nazari et al., 2014; Zorriehzahra et al.,
3y 5 3 ol a (2005; Zorriehzahra et al., 2013a
son B Ol crr sboT laale 5o 0T b
.(Koohkan et al., 2014) ¢l sls

-6 8 5 dmen oL Olabe ( plus Gladlje S
o3 el (Oe Ol L 4 S Sl gl
izt o3 35050 Jols (g o4 L ;5 VNN

)YJapanese amberjack (Seriola quingueradiata-

-Yellowtail ~ amberjack  (Seriola

lalandi)

Red sea bream (Pagrus major) -
-Rabbit fish (Siganus guttatus)

sl o 4 OT ) Sl mn g 4 ST ol
BFNNV (.55 53 55 KSNNV 5 ACNNV .ol
.(Bandin and Souto, 2020) % ,& . ,I 3

g5 9 ey o b clite ol 5L sla ol s
7 Sl g5 JILREONNV b 55 .l 0L e
1)) el 8 ST Olale 53 83 05 Ol
Ll obag 55 5 G1F Sl ey Y0¥ wg
s Dicentrarchus labrax  (Lates calcarifer
BFNNV & Ji> 5 .45, 8 o sl Epinephelus
VO-Y+ aig L)) 3w slasT obsys Olale 4 3 5doe
2 A6 L 55 SINNV Cubss 5 (17 sle axys
a3 Yoo¥O ang A3y 3 3 hosp sbaS
5 bl slaabe 53 bade 5 dd S e (o Kl
53 1, Tigger puffer 4,8 Las TPNNV s 5 sl
Doan ) &S’ s 05T 31 Ko a5 ¥+ Lo g2 (slos
(et al., 2016; Low et al., 2017; OIE, 2019
Sbole U b 5 558 2T Lases 55 g sl sl
5> 85 5\ 4 (Frerichs et al., 2000) Ll o
w3 YV gl 3 sy Vossds)  (Sis lasws
38 o e OT Slsle 788 51 i G Kl
.(Maltese and Bovo, 2007)
b dwle-Y
3 Whaal 53 VAA aas 2050 53 5L sl e psla sl
55 0 el e 4 05 0T Sl s G LS
Olale Calies ¢lsl 55 @alasl g Sljlest 5
03 Olale g polag el Gl edd Olgx b u
Olsie 4 35 O I e 3 Ui asiee Striped jack « 8
Pl i € b ;3 VNN (g)ley 0diS sboul ol e
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Sy Oloman Golaw pl Gl L AOL e sl
(OIE, 2019) s,Is
Sl s p-T

0B sz Olgzr b 5 ey sk 4 (Hlew p)
ol i, (Doan et al,, 2016) oy I 0T
L) S0 Cg Ty olaysiS el &
(plans bl e e e oS ¢ nl5 o s 590
WOls candl ®) almie (ool (Ul zal) 4w gldl
R O T K Y
St G aT 5 S Gl il s 0l
055t 4z 81 (OIE, 2019) 5,5 . (136155 USA)
Col o (iloldr osm K 0T J3 ws s o
oaeis s Og5ll Gbls Pl a0y Olale 5 Js
23 Golew ) 555 (Martinez, 2015) ol ol o515
(Chelon aurata) <8 53 55 45 bs olale JUS
ool odewy Sl 4 ;50 (Chelon  saliens) s

.(Zorriehzahra et al., 2005, 2020)

RG

RGNNV 2
@ SINNV |
BFNNYV L.

@ TPNNV Y’
o TNV s (5"
@ RGNNVISINNV

SINNV/RGNNV

~~~~~~ Ol s 5 (VNN) s s 5 s 55,55 Solow 5 S50

Goldfinned barb (Puntius sachsii) -

-Bronze  coridora  (Corydoras

aeneus)

Sailfin catfish (Liposarcus multiradiatusand) -
-Neon tetra (Paracheirodon innesi)
;I 5 Goldfish 5 Zebrafish o pees oo S o>
-0 88 i 3 VNN « pglis slasi 8 Ol e 4 Itz
53 VNN g L «(Furusawa et al., 2007) Las
Wl 8 55 msns ol b Cow 3l ladle
Binesh, 2013; Martinez, 2015; Zorriehzahra et )
.(al., 2020

s Gale 3 St VL L ol
European sea . Striped jack:Flat fish.Groupers
) Obale law & o b .Sl 0s 3,158 bass
RIF Il 3 55 i ol g e e ST
L o ouT 45 .(Malteze and Bovo, 2007) ol

Ol (655 63T S & Sl &S 5 ,n

rG - \\.

(http://smart.servier.com) .  sls st Calies gla b 55 Lol g 28T 0¥ s
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0 55 VNN & > e aca o
.(Martinez, 2015)

OT 5l as,le 55 s ps ool JUs! gla by,
Hick et al., ) Ssie b 03T Cume &S5 O g0l
51 ¢S o, «(2011; Le Breton et al., 1997
S Olge 4 b Cod Jste Olabe 5 43Sl
st b Olale (Gomez et al., 2010) oL T
Ll 5l eslizul «(OIE, 2019) ol ge &5 g
e IS8 @ Gosn @1 o 3 iy Olale
S b 08, «(De La Pena et al., 2011)
De La) ob,s >l Olal «(Kou et al., 2012)
ok Colbl is 8 J s T «(Pena et al., 2011
s «(Arimoto et al., 1993) .5 55 4 0347 Olabe
-4iS 55 gl Codo Lo 51 B 5 st OF e
Gomez et al., 2008; Panzarin et ) sy s > 5 (sl
@Adlj;oqu:}}in}ﬁ:}))cw).fc(a|.,2012
OBL 5 2l L 55 Olabe )Y e ol 4N
Skliris and Richards, ) dcwa o mws 53 ws 0
VNN 4 S Olabe &5 5,Y uomen (1998
L rans &3ges 5 B Ul 5 Cisie bis Ul
Nerland et al., 2007) 5|, sdas sls Jod

s JU 0 e Olse 0 DT S O b
Lgy 53 5ods a8 L 43 ug s (AbiOLIC) o)
Gb 3 Nl Bosp gl 03 b pad S
Mori etal., ) 55,5 Jizs ¢ ,Koals Sl jgas b 5 T
Lo g Cosae Jast T gbys 5o eoeen (1998
Obabe Orlee 55 5 LGB (o LB UL~
55 YL Caslin s 45,8 0 g s
O, 31 8 Sl a3 YV (sles 5 (ol Lol 3 4

Libgr zihe (omle U Olpe 4 lesle
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86 9 Oy 4 (w9 09 JUII (Sela-F
Jolo 5 s pslsl S Gl Olai
5 ol i eSCE 5 s 3L & Loz gl ke
s 5 a3 3303 oy s iy il Yl
Sl i 4 Gre 4 0T JE e oL
Costa and Tompson, 2016; ) .l  ebx
dd by 8L oeees (Martinez, 2015
Ll s sl 2SS (sl ol O ¢ 31 S
w3 0T e 5 OT b poiies o s > o
e 4SS 5 e 4 Ll 5 0k O 315 s
Grotmol et al., 1999; ) du , (Coda 3L Ol e a)
Jzl .(Malteze and Bovo, 2007; Munday, 1992
4 S e e 0ST Gk Sl s
Culods i) 8 55 (CNS) 58 0 omae e
sse>= 5l caalss Lo s (Nguyen et al., 1996)
B3 g el i3 3L WOl 53 s s
AS 5 adS o35y (aslE 3 g 0F ST sl
Johnsen et al., 2002; ) Cwlodd iyl s
sl s ps s3ses Jlst (Nguyen et al., 1997
5 Sea bass s (V44Y) ol,Kea 5 Breuli L 55 L
53 (048Y) OLKes 5 ANMOt0 Ly uomes
Arimoto et al., 1992; ) .i C,lu Striped jack
JWEl g 5 opl dgems sa 55, (Breulietal., 1991
e 9 L»rsg G SIVNN cudly st 25l usyle
Azad et al., 2006a; Kuo ) &7 05,5 53 0347 b
=5 el O3 53 g 53 (etal., 2012
el Ogym o35 5 36 glag,Y 5 eddysl sla
G35ee JUEl 5 35, codre adS (ST (aslE
Costa and Tompson, ) el 63 g T s

3 goe Jisl Ol &7 ol S5 4 0 3Y 42l (2016
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2 b @33 (Koohkan et al., 2014) s 2,18
5 ans 2SS 4wy (ol Gape 5 3 ol e
Lowet) aib o S5 4 2 Jsb s 0T (g5luslyT
Bl & s psla gl Sl 4 w5 L (8l 2017
SV b (goles ol oV ol (S5 I5Lsss
sl Gy, Opmen omee OY! I o g
LT 2okt b o35 2 (ampple) Jsameé
sl o s (SSdass o 5 (pose (S
(B BTl S Ol b GEL 5 s
Sy 5 b Y (Jomy 5 e S5

(\chJg.i)C.wla\ﬁAQJ.{
(Adachi et al., 2008; Low et al., 2017,
Martineze, 2015; Nagasawaand and Cruz-
Lacierda, 2004; OIE, 2019; Shetty et al., 2012;
Zorriehzahra et al., 2012)

25 56N ol s g Sluls ST
Glazebrook ) 35,8 s edalie CNS 31 aww 5 sblis
(sl 5l Cigie Jsb 45 pemen (et al., 1990
S5 o o > (L 5585 5 05N 55T
Malteze and Bovo, ) ol sid odalive aseies 5
Coad 33 Jsk O3, 5 095 Osun¥ § 515 (2007
4 i 48 (es VS sl 5o 5 e e
LBT (Galeotti et al., 1999) Coul ods olbs b9
55 B UK s a5k SRIB s S
Yoshikoshi and Inoune, ) <l ol odalive
Libs Sl s> 5 oIl T (1990
Koohkan et al., 2014; Malteze and Bovo, )
sl 3 (BL 55,5 5 0¥ gsSTs 5 (2007
Azad et al., ) col ot 5,18 35 ke (5 2S5
.(2006b; Koohkan et al., 2014

~~~~~~ Sl las 5 (VNN) s 5 s 55,55 Solon 52 S50

Hs o s o b 3l (Frerichs et al., 2000)
Olaey & ol s Gl (ol S8
3 s Ll sd e T Gblejl eds a5,
eSS g$<’l"f’ »> Nereide o5l gl (glawls Lgl.a(;
é&\wajbawf):.&&uwo;ﬁTw)f
G gl s 6 Olge 4 g bap ST 0 28
Sy bl s laalaie 4 (gladkate 1 v s sls sl

(OIE, 2019) % ,8,1 3 ¢ 3Y 4> 5

2138l punlo-0

Objee Sadsbo 43555 Glp rsns p3Y b2
ladsbe 4 s p s Jlail e o sie & slul
dwl 4 Il & Kdime paibees Gl ulas
55m 9l Gk 35555 5 0L Jsher o Sl
J3 6 sns o (Liuetal, 2005) 5 5i oo plosl
CLd S5 05 e w5 RNA gLeslsT 5l
o313 LS w9 . bile o SL VJL“ S9) s 09,3
o g &S o ST 1 35 S5 5lse Jshe 4 0l
O3 Sl s sl 5l (35 3150 (5 3Lesl3T eudlSs
Cowl obile SL aliil o (’3”"\3‘ O ady
6,555 sasl 11 (Goldfarb et al., 2006)
33 (HSCT0) gyl > &S 4o o5 6,8 53 51 S
ol 0l @y Ol Jobe 4 e psls sl Jlas]
ok S Olse 4 Hsc70 .(Chang and Chi, 2015)
Sl 53550 VNN 55,5 5 Jlasl sl J b pelams
.(Chen et al., 2015)

b -7
PPN R PSP RN ARG
S 55 5 (Liza Klunzingeri) 4. Olal
ol s 4 0L )3 g gls Sl 51 (AU (65 Le

Oles Sbys 5 ol s 53 b e 1y o9 29
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S »55L:(o) «Nagasawa and Cruz-Lacierda, 2004) is o lsi(Call ¢ s 503 5k 4 0307 Olale 2l o35 ¥ IS
Shetty et al., 2012) o &5, s 5 b ke 5,2Y () «Zorriehzahra et al., 2012) sy 51 5 oS ab e

e 3 5508 g R 93 435 5 4 55 le 5 Olale
Peducasse et al., ) a&uloT Ll,s Co il
A6 o 1 VNN Sigie S5k S5 o (1999
Sy Q\J::;J &S ol ol QU ‘5:? 4 Ay J‘J';
Sholer Sidsmdal g e ST Lwg o]
GpT g ormer 5 s 5 iy DUl Jske
-Mjfgalij:‘vw L".W\Jw)s.:)lf@j;% S5
by 5i8 3NNV @ o JT iy Cadle gl gla
N RIB S il sy Gl pe 5 Gl

VYOGV G OT gl il OT Cdlaze 5 ws s

Slow 39 9 oS Ui folgs-Y
I oS5y Calsee JKa1 55 VNN G i
58 ety Ve Ly sl Sigie SO B 2L o
S Opper il Jolse 235 0 g
Sl 5 o ps Sl g Obe (S5 i Ol e
Olejen i sie 55, (Vendramin et al., 2013) LoT
Kokowa et al., ) objw ;5 Jsie Jolse s b
5 o «(Tanaka et al., 1998) 5,5 ;55 (2008
Jolse «(OIE, 2019) slale 45 5, o3 ojlul
«Iwamoto et al., 2000) o7 bs O pran s
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b o oo (B SE) (Bl 0 5B S5 otalie ol 0T 53 o 5 &8 o g b o 1§ e
(TEM) 5 S0 8y Sn b 8L ablis odalie .(Bandin and Souto, 2020) !
G s (7 JSE) (HCT) e st 55ml 355 CiS g JeTg0 (b il S be A
1UN-TS) c(VJK.':) (IFAT) Wﬂ:« olas s sla Jebe
RT- (RT-Nested PCR (RT-PCR { mer _J5SI 50 Ghe e GBESL 53 s Lai gl i,
Moody and ) (A JK2) Jshe ciS™ s, 5 QPCR a8 1l b3 550 ge Jold ot Sy ol ol

.(Crane, 2014 5 i odeS Slen b (g5l K5, 5 SL pake

) ()

Zorriehzahra t ) je b 0 D585 (0 tador 3 O pumd 58715 () £ 3L O puusD ST otnlin 5 pulis ol i, 0 S
@l., 2013b

(Maltese and Bovo., 2007) s 5 5505 Lt slosed 305 SLalaSy 3505 5 oand st 5 poal 2oy # S
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Gk 3 (SN s 4 rons ol b e
déﬂ B @.} Y. L;‘J" 4> > 1) Q)‘f-
s & 5 aids o5 ol UVPWAL0 L ¢, 815
4 00 PPMIL IS ade b Ll 5o pland 55l
5 4ds ¥ gl (0/3mQ.CL2.1™) ol c(aids o3 Soka
3 A0S (Il 4 rsns sk el U J S
S gl pH JGJ“‘J@)J g‘,ﬁ)u&@)b‘:ﬁ)w\ (}ULAJJ‘
35 S5 Cisae bis Ly celb YP Sde 4 VI Y
(Arimoto et al., 1996) il .

e Jod ) dsene Glagsis Ao fsazma o
O30t pbal S sn dS” (bl S 5
il Jb b sl LIS e s Sl 5 wST,
Wbl Sl p oS s Lo A s s
@l B s ns G 1 5 0355 (d gl
sl yp 5 0y (Frerichs et al., 2000) &,
gl s rans SoAT A L 68 e
Grotmol ) el w;)‘ﬁ oalaiwl JJ}AV;;J S g9
Loodd 0T OT 3 b 5. (and Totland, 2000
Sizm ot UV LS5 o 3k s ps
Frerichs et al., 2000; OIE, ) 338 o O3
ST e a6 S 3 ke s
6;“'1‘ Jj.p‘ ‘_glﬁ‘ «(Kai and Chl, 2008) Lbr.;J 9
seds 5 s (Martinez, 2015) o
el ST L 05 L eds 5oL lapss 5 L)Y
(OIE, 2019) { sesleceST 5

ol Sl L a5 beuSTs DNA
dr 5 bl | a5 o5 QU155
3 e b Llg e Ol jer ale Slsl A8 &Sl 4
Ole sl STl al, Jajf 03T b g5 S

~~~~~~ Sl las 5 (VNN) s 5 s 55,55 Solon 52 S50

3 g RT-PCR & 555 S5 4L ¢ gema 3
e Obale 53 s g Gl o) (2 F e 3
Real-time 5 Nested PCR .ol oL o33e L
22 aps el Cer i By 55 PCR
(J36 olal) (b cou JS 55 Gsie Ol
S ST g Hlelde (e ol b ks
S5 (S se Lasis s Immonostaining JLs 4
335 o Cogumms s s GOld standard ol ge
(Cell line) J sl (slas 5 oS sluss (OIE, 2003)
3 s 95 A1 1) b g gl Sl (g 5luli S
Siluld= gl Woocell line o 55558
b LS 4 sazme Gy b 51 STl g gl 5l
SSN-  J sk 0,5 ekt v 2w 3 (ECACC) L
Frerichs et ) Striped snakehead ;I ol i 1
s 5l edd uie E1L Jsle 6,5 5 (al., 1996

.(Iwamoto et al., 2000) .5l » SSN-1

o 55 (959 S
5 ool pslin Sl (T Lo 55 ey nslasily
sbes 30l 7 g s OT j3 0l # 51 i Ll 5 e
Frerichs ) wle 5l Lys OT 31,8 sle x5 10
L sl S Sl a3 Y0 53 & Jl= s (et al., 2000
- 5 S o St 5 b 4 U Ol VY
Lome (S dT UNN ()l g Jlis & 3,8
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