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Table 1: Primer Sequences used in the study.
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F2: External Forward RNA2
R3: External Reverse

NF2: Internal Forward RNA2
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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 Teodsb Comd  Zoe Jgb o
(idgsSualp S9il)  yrogili ¥E+/YAY  yiogili YFo/VYe
YA /A YIEY

A

k313 4 55 pes Lulpd g olge ol soliiul pgs 90
:\35.3

o9lStew) Master mix PCR 2X g S\ Y/
NF2/NR3  I31s sla 55150 g See /Y=Y (o) )]
ERACIT B R L PSP R ACI
I esdeSee w0 Jsl s> PCR Joams
TS ly oz EPPENAOrf) gyl (s s Seon
J adliyy b llas pgo 590 olST s aisny ) (g S
A Gleo o adgl o cudpuly adds 0l bl
AF Gloo jo pud b puly as > Ve wl 5 sle ax o
sbo ¥ o Jlasl sl Fo Goe 4 o 5 sle ax o
3 GiyeS oLF il 4z 0 00 OF OY B+ il
Coled 50 9 4l Fe Dae 4y o F il ax 0 VY sleo
S Al e gl oS il a0 VY o asds O
.(Moody and Crane, 2014) s

32999 55!
Sol> ao,0 V0 5,51 J5 » PCR 51 Jol> sladiges
4 5w 5 Gieel Sy )5 5,999,550 TBE (1) 3L
ool 3 Cumr a S plnl Wy paas] SeS
A5 sleselr 9,0 4 PCR 1 Jol> slaaiges
oley ol bl Loy wd ool 7 X (6, I8 450
Bio-Rad <5 ,5) Gel DOC oliws 4 J3 5,989 55!
sanlive Loaily i slgle andl b g od Jiie (1 0]

NUVRJLY

b ¥ e PCR Jguamo anyd

O > 50 PCR ‘_gbb w.«S‘j Comnd u;‘ 6‘)-.’
dyame 5l Gyt @l o2 U ol as 7y S
Lol 5 oy il w OV gaze oyl &1 cwas PCR
205 oslizl e 5l s g 509,55

PCR Jgpaxo gjlw A
SwS 4 PCR Jgaxe 3l DNA e gl o>
oS ) AccuPrep Gel Purification kit cos



OLoea 5 LS pua

sl S5l 5l oolawl b g3b cax Yoo sga asksd
53 5hls (¥ JS5) o8 oLl NF2INR3 _olacs|
2 P9 59 SYgams Sl 51 g by, (nl o 45 o
3 gy bas Yoo bp sl o i 03p 56T s
osalive B oogll lale JUS g oo S (sloaiges
L a5 Jol al>ye PCR o &5 cacdls o cpl s
o ks wd S abnl F2IR3 gla,S5kl 5l ool
sl S @rouper oale oY) cude J S sladiges
o &Sl ol eaeline 3L cax FY s
s sanlie 550 Wb plale JUS glaaiges 5l Sz
o5 T4 aihie oogslSs Jlg awlie (FUS)
JUS 51 eaal ey usnslogily siSe ety
onghste slocais nle by by plabe
SSlas gy ol aS ols (L NCBI oL j0 99550
Gagilsy ales L RGNNV gy L 1) cals

Y RIRVESRIL AR

Sl M «Jsl y90 0 PCR icSTs oled Jgwamo :Y S
S digei ¥ Sl (i JyiS ) Sl pbYer (JeUgo
0,Y) oo JaS ¥ Sl ool glele JUS e

.(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).

paeis sl PCR 15ly 5l ange &5 o]
F b (b sl aiged 15 ugns s o5 Ol
O PCR 90 50 (sl Les 0 fcalin (plos oo
CDNA iy cile  raghy ol 5 Jol> ol o s
29° Sle ae gles 5 05 2ds S Y PCR Jgame
L PCR 25Ty Lulyd (sjlwatey 5 Gy el oy
«grouper ool 5)Y) cute JyuS diges 1 eolatul
olale JUS e sladiges ;o (ugng ol LS9
Ot 5ol 9)Y dyg a5 Sl 53 UL 035 (o) 2
RGNNV (g5 a0 Gl a5 o )5 0l 5 ol Jlgs

bl e
Vo iomang (o 19,55 4 SoSiine diged T ggomns |
2S5 b 4l cnl wiogs eg gl 4 00gll (10+) 590

300 bp

SSOLLS M ¢pg0 90 Jo PCR bisSTly ol Jgammo Y JSi
e J S 1Y Sl giin J S ) Saly PhYee J5Sgo
ol JUS 330 by aiges ;Y Saly (grouper ol g,Y)

cégﬂ
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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