[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.6.8.2 ]

[ DOI: 10.22092/1SFJ.2019.118421 ]

# oolad [oda y crss Jlos (DOI): 10.22092/ISFJ.2019.118421 Ol oM ale alas

W owww z)o! (Nested RT-PCR) st4ilwT PCR (Jg8d g0 (sigy (@ y%0
(Viral Nervous Necrosis) (swg p g ~as 3935 (5 jlow & gw Lowdund og>

v, . Y . (. DY . )
waéc \ﬁjqudzlzmwcﬁ))ﬁ,kﬂjﬁcj@wwb

“zorrieh@yahoo.com

Ol wsob «sol anibs ol 5 (55,55LaS asle sl&a31 (Ml 855 -
Ol OB 5308188 s 5 oBdsel olidiad Glojl 538 (SHad psle Sl dicugo Y
LB Moredun SEEaS s go (55902 ) sld (a3 8 9,S-Y

VWAV ala ye 10 yady g, WAV sl sl o 6

oS>

s s 5 b Obab oo Sler 3,58 b wsns bl oot 5 (S0 camsny e 53,59 le
PPV T I N PRCIN S I E P POV U PR N I o R S P U - S
o Jsb 3 g 5 gbos Slale JUS™ 5ae <L 5l Nested RT-PCR 2y, 5l eslaal b 558 0n s s B el
S sle e @ b p S YO U Be S5 easd s (Liza AUTAtR) (o5 JUST s Fr slaw AYA L s 4o
ol Bas 3 ekl b e s RNA 2zl 5 san ol (Sloltr 51y 5 808 (o] mer 55 sbos Jolsm
sl eslizal b 5 Nested RT-PCR 25, b (g 23,5 S50 s 0 ¢35 RNA (55, SIEDNA s ¢ o San 5ley S
Gl a3 e o S IS 5 ST 5 s g0 andad el e 93 b NF2/NR3, F2/R3 olasl 56T cin s
s 51 S & > (RT-PCR) Jsl s do o PCR s cotn J a8 (s65505 5l oslizal L PCR 2815 eyl 5
JUS 65505+ 5l 5,n ¥+ s (Nested RT-PCR) PCR 55 55 s bl .t saalin i 3,50 5 Olals JUS™ 57 S
osls By Olge 4 Lil5 o Nested RT-PCR & oo by mls (oll b sdalie Yoo DD misly b K OLale
w5 o1 Jolo Olale plalid sl 3,07 5 sl gy SO Gmimed 5 (ST Cl b e e Gl
5 sl Olale JUS™ 53 5 s55m upns o5 0ls OLE 4b JI5 5l Jole sl cpimed 55 438 I s Sl alb

236 2 RGNNV (555 4 Glae

b dlss Nested RT-PCR (S alo ¢ pwgpg ovas 19,50 S 5owlS lad

o i 58"

RN


mailto:zorrieh@yahoo.com
http://dx.doi.org/10.22092/ISFJ.2019.118421
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.6.8.2
https://isfj.ir/article-1-2044-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.6.8.2 ]

[ DOI: 10.22092/1SFJ.2019.118421 ]

OO g LS cpua

sl Glem gl wilbee by Olebe
Gl ool plolis 55 s ol lele slaasss
Munday et al., 2002; Athanassopoulou et al., )
Solewm opl wypg (2004; Bigarré et al., 2009

30 60,0 o Al g yue g S e A yorie Gl S
stz JB Olls cage 5 005 lale az g lag)Y
@iz SuSly glen ool 0sd Jb el o
G95 dlod Gyl gl o g ols (gles pnS
@l e sl oje> e )52 v agiz 5 (B0 sl
e Sl slaypsS Sn e el g L,
Col ot Bl o 5 S g eplidl
Crane and Hyatt, 2011; Sahoo and Goodwin, )
Do $3508 5 B O ygo ar g len Jlil (2012
@ obme 0 SYsb (Gae lp Wlge 5 00T s
shee Luld e g wiley Bl il oS S y90
Samuelsen et ) ssd wuals o 9 S e el delul

.@l., 2006
oA ls glaailas (ooles b b ol solew 0ol OlR! 5o
obale JGS 5 VYAY Jlo ole e 5o 955 ol
olS g Slels 3% sb,e (Liza auratus) b
dls ,» alawle (Zorriehzahra et al., 2005) o
) sl gl JUS weo elS 5 ol aals
33 5 Ogekee PEYF S JUS (cale s 455 j9kas o
SalS Yoo q Jlo 50 o8 gk YVAS 4 YooV Lo
Olesle oo,y Lol (Nazari et al., 2014) el asl
>l Jle mn jo a8l ol plas olpl oM
2Tl gbele JUS aVle o pliee olSmes
el os gl aldly) el ass s Jle
K55 Wl oo JUS olale o g S o cadly Ho (VFAO
9y Jleil il 535 ol g Sy sl 65k
Ol BLaplime gy aals 4 4z b j55%e ugpg a5
Ll b )5k 5l o Gsd g ied < olalo)
oaS W Jule o plye 4 Wl e Soelssd
olale 5 Jlymal plale p33 ple oly bl
Dgh ogme j3> Sbys 29 0je> 53 )ksls
dgo ol 2ol )3 45 (eaS5 Sllhe o 45 sk

YRV

. \ .

5 e ol LVNN) oy (mac 55,5
Slas lon o ytage 3l (Ko (VER) sy (slScis
9 9 by obebe o Sl S b swg g

onghdsly iz 5l eapy ol el
oy pglogs oolgils 5 (Betanodavirus)

(Thiéry et al,, 2011) ol . (Nodaviridae)
YO Loy ol b sg)S ety 935 Lo g pologiley
L) glas, S5 RNA - JoSUse g0 sl)ls 5 yegils
A Y losl o Ay po (g Cude (Sukad
5 F sl s ol (Mori et al., 1992)
¢l RGNNV *5 BFNNV® . TPNNV " SINNV"
OOy eolais! Ll 4 (Nishizawa et al., 1997)
25, sles) RONNV s o5 oy oo o olsee
5 2besS Olale paisis (o5 ile az )3 YO-T gy
ax,0 VO-Ve g ob, ko) BENNV Cusgs
Grotmol et ) sl oo pu sloasss aisea (o5 il
(S lew 39, L (Tanaka et al., 1998; al., 1999
Ol Iy (oras OS] 5l (gany il Lo (lale
S5y S el alS Gozmen oDl 45T was e
Sl Jolasel b (S Ky 5 5 D)
5 Ll deS Wl o5 el (595 0o (252
ol pasll oBle 5l iy eanlys Condy o Ll
libl anls o tage ablge cwsny )len
05 OsYe5Sls ap silew (nl Ho ead evalie
aSed 9 65 0 emas S8b 0 (gras slasle 59,50
Azad et al., 2005; Fukuda and Nguyen, ) <.l

(1996
Lis o oleale 51 4355 Ve 5l s o 5 laws ool 095
O by byulE ol cdee a5 cll ol 3,155

Viral Nervous Necrosis

Viral Encephalopathy and Retinopathy
Striped jack nervous necrosis virus

Tiger puffer nervous necrosis virus

Barfin flounder nervous necrosis virus

. Red-spotted grouper nervous necrosis virus

o g B W N


http://dx.doi.org/10.22092/ISFJ.2019.118421
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.6.8.2
https://isfj.ir/article-1-2044-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.6.8.2 ]

[ DOI: 10.22092/1SFJ.2019.118421 ]

Ol 2l pale lae

SLRCITEEU Y

digni 5591 gor

JUS axsd Fo olans ATAD Jlo o dmo b b o
O=YO+ (9 00gamme ;o (5 lows (peje oDle b oMb
Obel 395 5w 5 JLSisnd Glog> Jolsw 5l eS8
@ Fo Oyl )0 alelddl g wias 5 (6 glaes 055k
olisls iy als pole cuSiiils (658091 58 oKislas
Slam wan Jite gl 655l 5 b a2l
353 deil S Ll 5 sie il (sl
G oS il azyo Ve gaie slas b j50,8 )0 w9 )
B 0 S iales] plel e

Ooye @le el veo by cnl o a5 Shale ST
5 Wog Sy glaye b S8 (See s 2V wonas
Pl W8l 5 5w glacdl 5 wilas Grizres
S Gezmed Al slacdl SlaSadls o aisg p3Y
%M@‘?@;mw%:&&)s&;ﬁJb‘baws
el 55 Mo leale 9> 09 cvalie LB bedl s

g ST Ty sl (Fg> o5 BT 5 990 S5y ()90

S sl gl Cdel wisls o ylis 093 51 1) (6 ke

RNA ! el
28 S b 6 IS sleaises I RNA zl 5l
RNX- Jsloeo 5l oolawl b ol 5 sl ax 0 Ve e
oS LEDNA cals g (! oelSlaw o5 ,2) Plus
AccuPower CycleScript PreMix with dN6 ;.
Joadlygrs b gillas (092> 0,5 BIONEER o5 ,2)
oS g CeeS. 23,5 el cuS sijle slaeS s
5 SregdeiSenl Gy bl ead gly5ul RNA
U9y 3 D (gmyp doys V3BT 5 5680 2l
Sl 5 (5901 Llies 5 o5l Ulies 5 yeggnSn!
2 23 Oliee Sl oy b oo RNA 055
saglh YA+ slagse Jsb & sl Y8 zse Job

A ets (YF /YY) agil YV 5 (YF4/VA-)

Yy

P VAL-AR lalo (b )55 (b pole Dliios
929 Slrolen (35 D50 55u8 (Jled pliul an
HUSO ) (5,Lsl oylabe azes s yleale JGS 51 sl
Zorriehzahra et al., ) o, olil & 55 (hoso
(2013

B i g b, WEdle 5 Gl glaasly e
& $9r2 Sl Tl @Bl j0eb 51 LS ns
sl ¥ Sl g ol o Sl ail
5 oy plnl S pn Wl o 6 )lo £t 5l SS9l
Slp silize slagss; wles pSsl> ol (oS
(w9 Sen slagdy, sile wgpglegilh Lassis
& oS 3 Joho ST (B9, 9 Safels e (JsNge
Ol crl o a5 W)l ablie g cule S e a5 aisl
RT-PCR, Nested RT-PCR, ) PCR _JsSJse s,
Comla> 5 S (285 4 a5 L (Real-time PCR
U9y Ol sl 00gai Bslane S50 | pdime a5 )]
45 et sl g At ln B sladle o
Shetty et al., ) <ol oo ooliwl o g pmglagily
4 o)lsen Nested -PCR g, o cnl ,o (2012
Sl Cux sleiel BBy gy il (23 lee
S S8 gy Gl 09 g0 48,5 IS PCR Jgae
oolatwl b al> 1o 90 40 a5 el Jgore PCR 51 (glasly
s sl >l 3o i a5 (B 5 (2 )5 sla S5k
Dly > dgdes pbwl Wgbioe S)ly 1Sy e
&y s DNA sie & Jgl sSly PCR &Y guaone
W 50 S o0 )8 Bam 50 L3 Sl ci S
o3¢ dwly> iS>eS slacslail L SYgame adgi IS
Cd g, 0! d3 (McPherson & Simon, 2006)
s (Southern blot) oM 5l Glo sy, «
5 Sol SELT s opdgiamsion] 5 Goely pon
(Thiery et al., 1999) ssi oo ploxs! ey yuo

LS ong plolid 5 2bs) asdlhas (pl 5l Soa
5l ol ;o Nested RT-PCR g, ;5 eolara
by plale JUS SgSie g 0uds 55l poz slaaiges
0351 e AT gy Sy Oy & ol ey 9 )5

ol


http://dx.doi.org/10.22092/ISFJ.2019.118421
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.6.8.2
https://isfj.ir/article-1-2044-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.6.8.2 ]

[ DOI: 10.22092/1SFJ.2019.118421 ]

OO g LS cpua

T4 axb bl b 55T ol ol ond &l1) Jgan
5 03,5 Pk (oras 59,50 ans e (eS9n O
S8y 4 ol B 0 S Gusk S el e

Lad Jle,l (Copenhagen) < Lals y3lesS

ST o g (150
P Tdke sages ST Cudz g0 5l Gheshy cnl 5o
5 55 45 (OIE, 2013) 50,5 oolisl OIE IS5,
5o adlle cpl o eolitul 890 sla S5kl Glasin

B oyl 30 ooliswl 590 Lo ,S LT Jgin) Jgu
Table 1: Primer Sequences used in the study.
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Figure 1: The qualification of RNA extraction of
golden grey mullet brains on 1% agarose gel; 2

subunits of ribosomal RNA (18S and 28S) are
completely observed.
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Table 2: spectrophotometric results from RNA
extraction of golden grey mullet brains.

CLLERNA 90 Jsb o 30 Job S
e ek
YEA VIA \lia

A4

B33 4 55 pes Lulpd g olge ol ssliiul pgo 90
09

OsiStew) Master mix PCR 2X g S\ Y/
NF2INR3 _L31s b, 556151 sy See +/¥=) ()]
e See 51 E-Y 5 5llSs Sl gole o 2ds e FIO
I eesSee Sy Jsl s PCR Jsame
YO ol o) (Eppendorf) Cg,un! s,udy,Se
ed sl b Bllao pgo y90 olSST s aizy ) (2 S
A Gleo o adgl o cubpuly adds 0 il plol
UF loo jo s b puly a5 > Yo w0l 5 sle ax o
sbo ¥ o Jlasl sl Fo ooe 4 ol 5 cole ax o
30 oS ol )3 il az 0 00 OF BY b Gl
Coles 50 9 a4l Fr o 4y o 5 il ax 0 VY sleo
oo peS al> e gl oS cSle 4z 0 VY o asds O
(Moody and Crane, 2014) s

32989l
Sol> s ,0 V0 5,57 J5 » PCR 5l Jol> sladiges
& 55 J5 el S5y 0,5 5,589,550 TBE (1X) il
ool LB Sz 88 el wlhegr poasl SS
53 51 U5 sleSal> 5,0 4 PCR 5l ol> sladiges
ol ol ol Loy as eslandd £ X (g liSaigas
Bio-Rad <5 ,5) Gel DOC oliws 4 J3 5,989 55!

90 5

b I <4z PCR Jaamo ags
Jyame | syt @l o U od a5l S
95 oolitl 2l sleAls x99 1]

PCR Jgazo jlw alls
SaS 4 PCR Jga=e 5l DNA itie gjle
oS ,%) AccuPrep Gel Purification kit c.s


http://dx.doi.org/10.22092/ISFJ.2019.118421
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.6.8.2
https://isfj.ir/article-1-2044-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.6.8.2 ]

[ DOI: 10.22092/1SFJ.2019.118421 ]

OO g LS cpua

sl 55T 5l oolawl L3l ca> Yoo sga> axkad
53 5Ll (Y JS) we 5 ol NF2/INRS olas
2 P9 590 SYgams a1 51 ey b9yl o 45 o
5 gily Lews Yoo P il 4w enp 56T s
aslie 1B osyll plale JUS 5 ote 25 slodiped
L as Jgl al>0 PCR o a5 cadls o opl 0y
5o L wwd S el F2IR3 sla 55T 51 eolaxl
b S o(@@rouper ol oY) cuie i8S sladiges
o oSl ol oanlin gL cas FY- aes
s oaalie 250 Wb leale JUS sladigas | Sazea
03 T4 adhie gussilSy Jlg awlie (FJS5)
JLS 5l soel Cawdy g pglogilo gy ey
coonglorly Gcaiss ple b by olele
SSlas gy ol aS ols (e NCBI olSL jo 95550
sty ales b RONNV (uigs L |, cals

Y IV TARP

LS M 1 Jsl 398 3 POR  isly led Jpamo :¥ S
S Wigad ¥ Saly (i JyiS A Saly « pbler JySgo
oY) Cute S5 ¥ Salr wogl plale JUS ko

.(grouper

Figure 3: Final amplification of first PCR reaction; M:
DNA ladder (100bp), Lane 1: Negative control, Lane 2:
Infected mullet brains, Lane 3: Positive control
(grouper larva).
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Figure 2: Final amplification of second PCR reaction;
M: DNA ladder (100bp), Lane 1: Negative control,

Lane 2: Positive control (grouper larva), Lane 3:
Infected mullet brains.
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Abstract

Viral Nervous Necrosis (VNN) is considered as one of the most important threats for mariculture and
aquaculture in the world and up to now, it has been affecting more than 70 fish species. This study was
aimed to detect and identify fish betanodavirus, the causative agent of VNN, using nested RT-PCR
from brain tissue of Caspian Sea Mullet. Forty samples of subclinical golden grey mullet fish (range:
50-250 gr) were collected from the coastal areas of Caspian Sea in 2016. The target organ (brain) was
excised and the reverse transcription (cDNA synthesis) was carried out followed by the RNA
extraction. In the present study, detecting of the virus was performed with Nested RT-PCR using two
pairs of primers F2/R3 and NF2/NR3 in two steps. After optimization of PCR, all of the forty
specimens were negative by the first-step PCR (RT-PCR) while 20 out of 40 grey mullet were positive
using Nested RT-PCR (second-step PCR) and a strong band of the expected size (300 bp) was clearly
observed. Therefore, it seems that Nested RT-PCR is a method of choice for rapid detection of the low
level of infection and in asymptomatic carrier fish. In addition, the result of sequencing revealed that
the virus belonged to the RGNNYV genotype.
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