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Monitoring of nervous necrosis virus in fertilized eggs
of walleye pollock (Gadus chalcogrammus)
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We previously monitored nervous necrosis virus (NNV) in brain samples of artificially produced
walleye Pollock (Gadus chalcogrammus) seedlings, with a low prevalence (1.8%, 1/55) but no clinical
symptoms. Given that this virus is considered one of the most serious viral threats for almost all
marine aquaculture fish species and characterized by both vertical and horizontal transmission, it would
be interesting to monitor NNV in the fertilized eggs as well. We collected fertilized walleye pollock
eggs from the farms located in Goseong during January to March, 2017. Approximately 50 mg of
eggs were periodically taken from 4 each different batches, and 37 different pooled sample sets in
total were made during sampling period. RNA was extracted from the eggs by using Trizol and
cDNA was synthesized for RT-PCR for detecting NNV. Primers and PCR conditions are the same
as previously described. As a result, NNV was not detected from any of the sample sets by one
step PCR (0%, 0/37), suggesting NNV may not be a threat in walleye pollock aquaculture in Korea
at present time. However, continuous monitoring for NNV should be conducted because introducing
a new species into aquaculture industry involves potentials of disease outbreak and NNV is already
known to cause outbreaks in gadoid fishes.
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g o] 1930 d ol = A+ 305 & A=Ho
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o EoA= A AHE ZAFATH (Kang and
Kim, 2015).

H W9 JAFFH Asto] HFstar A4
b e AdFS IE3] HdE JIF TEE
WHekal o, 7HAIHR] AHE Bola gt
(Seo and Kwon, 2017). 22} o}& 71| HEj2] A
8o 4TS = F v S FEA8 A
#g A7 TEIA Fof Wi o] Fo ESS
A S3h7] gA S AAolth F 5 (2017)2 H3
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2 nervous necrosis virus (NNV)E &5 7] A ol A
PCRHOZ HEsUT. T2uh, NNV 2l ®
I7HAIE A &J8kalE 25 two-step PCRE 2 4
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NNVE &9 A4t Z3 &7 o] (Pseudo-
caranx dentex)°| Al 25 L7, I 5= | S ™ (Mori
et al, 1992), A AM|A|H o= FA4F s)akeFoll 2
Aste] A3 vk, M3 {9, AN 53 55 54
o2 3t= vlolH A A1A I AFS(viral nervous
necrosis, VNN)= &, tj&F HAIE do7|= 5
AZ+et 9)3]E 3 Jth(Doan et al., 2017). 2L
gl XM= A A(Hyporthodus septemfasciatus)E
B %, | X|(Paralichthys olivaceus), 3752} (Sebastes
oblongus), $-¥101(Sciaenops ocellatus) 5l A NNV
ol o g HAE BaiEo] ITHOh et al., 2005).
NNVE ZEE 3olE T3l 4%, Aojol= M
He 74 A9t SHEA 0, TR (Ver-
asper moseri) &olA GH A o, wpekA VNN
o FHE 7] A e 4H] B oA
=8 FATY &5 9 ol npolglx HALE
Fastti(A 5, 2017). & AFolA= HEjelA &
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Al A Abgo] o] Rojom £ HE TS
Z+2y v 3] A% AFSE I F 50 mgS Eppendorf
tubedll FE3FATE o1& | setZ FFIIR W A
s T2 SA] 20C o Y5 BRASAT 10
d HHOZ B set¥ FHBFA F 37 setE 0] 52
Aol A3 th(Table 1).

A 2+gk Al 2E Trizol (Invitrogen, USA) 450 ul$}
34 microtube (Eppendorf, Germany)©ll 23 2,820
xgol A 30%3t #AseH . 47]9 chloroform
(Sigma, USA) 100 ulE 7}, 4C, 13,250xge] =11
ol A 1023t AT et 2elE A5ds Al
2 & microtube®l] &7 ¥ 31 28] F3] 9] Isopropanol
alcohol 2 713+ 5 47C, 13,250xgol A 1583 ¥
Al BYsn A5HE A A pelletS AT
pellet-> 70% ethanol= A 23+ 3 DEPC-DW 20 ul
(Bioneer, Korea)S % 7}3la] cDNA A2}l A&}
%th =3 total RNAE Nano drop (Thermo,
Japan)& AM&, 1 ug/ulZ % 3+ 5 Random Primer
(Roshe, Germany)Z 1 ul ¥ 1, 65Coll A 10837 W
AANZIIL FA Do flollA WA ZT 7]l 50
nM Tris-HCI (pH 8.3), 75 mM KCl, 3 mM MgCl,,
0.5 mM dNTPs, 10 mM DTT, 10 unit reverse tran-
scriptase (Bioneer, Korea)S #7138t 42 Coll A 14]
7 59k ¥h-S-A1AH DNAZ Attt o1&, 95T
o A 5E3F At Holde B4 A4S A

Table 1. Sampling information on the fertilized eggs of
walleye pollock

A tank B tank C tank D tank
(set) (set) (set) (set)

2017 Jan 01~10 -
11~20 -
21~31 1

Feb 01~10
11~20
21~31

Mar 01~10
11~20
21~31

Apr 01~10
11~20
21~31

Total 9 12 12 4

Date
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5t Aol AES AFESF] RT-PCR (reverse-
transcriptase PCR)= 3, S3Z4HE9] 585 &<l
SRk Aol AFE3E primer A A 2 RT-PCR =
712 Cha et al. (2007)2] WH-& w5k o™ Table 20
LR AT

Z 37 set?] ARl U3 one-step PCRE A A gk
A S8 AEE EAEA U Two-step PCR
A At AA 9] 5.4% (237 set)e] AlZENA

FAHE-S-0 ] g]—?_]_ﬂﬂotﬁl 7—IZQ o]:/H/\]E}_—_ 2
set =5 B tankol| A AW EHE A EHTH(Table 3).
two-step PCROIA] 4G HE-S-& YEMA A& Al
& A E3AA T band7F AU A 58 AlAA
o] E7}53 ¥ th(data not shown).

AR A AFHelE 2 A 4FFe
(SINNV; Striped Jack nervous Necrosis Virus, TPNNV;
Tiger Puffer nervous Necrosis Virus, BENNV; Barfin
Flounder nervous Necrosis Virus, RGNNV; Red-spot-
ted Grouper nervous Necrosis Virus) 22 UH ™, =
Well A= ©] % RGNNVSE SINNVO] ZHed el of g
o] B uE o] Itk (Oh et al, 2005; ¥ 5, 2017).
4F57F°] 43 F BFNNVE Atlantic halibut (Hip-
poglossus hippoglossus), barfin flounder (Verasper
moseri) °]]ol Ul o] F(e.g, Atlantic cod
(Gadus morhua), Pacific cod (Gadus macrocephalus),
haddock (Melanogrammus aeglefinus)) & 8573 ©]
FToA BRaEI Y FHFo]tH(Doan et al.,
2017; Gagné et al., 2004; Johnson et al., 2002; Mori
et al., 2003). TH A= & F(2017)°l 23l ¥4

23

7 I A} Hlo] & 2 (nervous necrosis virus) U E| & 11

Q1 e A4 BFNNV7} one-step PCR 2.2 7
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AL} HA A= AR i sk £
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NNV HE& AZ3Hoem I 23 NNVE one-
step PCR o2 HEH A AUTH0/37, 0%). & &
(2017)2 HH o] A 5oA HEH nlo]g] 29
A7} 9 & 5 Hiolgix BEE AEEA] ot
& 5 glom, vpolg 2 A AMA L o] 7he
A Flo] Basltha A&ttt B AT e
one-step PCRoﬂ A BE A8} 48 JERg o] vt
olgl2 B E A =E3HA FUTh =S ol FAHT
oA RslE s R AF st £ A
GA NNVE A3 HAZE A ghol(data not shown),
A oA FAska = OHMW NNV Edg:
of og FH A= HASA e AR FFHA

HElE H 2 Faol AFstH o o7t
A A Aol %Jzi A== diFF HA
REITAS| H} %iﬁ} *é Aol 2|3 HAb= of
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w02 ol Huel o] BA| erom fry

6 %o mersith, =@, YUAS) S0 DAt
BHAM B wo] A2E o F L =Y thFO
2 PAshe A% JUA P 34 L it

Table 2. Oligonucleotide primers and PCR conditions for detecting NNV described by Cha et al. (2007)

Primer sets sequences PCR conditions
Noda-full-F TAATCCATCACCGCTTTGCAATCAC 1 cycle of 94C for
Noda-full-R TTCAAATTGGTCATCAACGATACGCACT 5 min; 35 cycles of 92°C for 30 s,
Noda-partial-F CTGGGACACGCTGCTAGAAT 60°C for 1 min, and 72°C for 1 min;
Noda-partial-R CGACACGTTGACCACATCAG and 1 cycle of 72C for 5 min.

Table 3. Detection rates of NNV in walleye pollock egg

Detection rate (%) (No. of positive set / No. of pooled set)

Virus
one-step RT-PCR

two-step RT-PCR

NNV 0 (0/37)

5.4 (2/37)
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o] W& [t JleAdo] lo(Lafferty et al.,
2015) A|&AolaL A7]A<] W ZUHY & F3l
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2017'A 1€l A 48742 FAE Aol A A5
2 HH M= RYH FATS AR st 21747
AZ1}o] 8 2 (nervous necrosis virus, NNV)2| A&
S A=A w3 50 mg® FATE 2 F sk
ol 1 set= 33 o1 F 37 setS A2k
RNAS FZF3}3L ¢cDNAE #7433t NNVE o
© = reverse transcriptase PCR= A A5 ¥tk 71 4
3}, one-step PCREH O 2= 37 setd] A|87F B5F &
Aol o H, two-step PCRE 2= 5.4% (2/37)9)
NE7F S el dE 28 band®] w=7F
Ul o} AA4S Bobselich & ATo] A
9 o)l A7) AHTRE BA FuolA P28l
I = HWE A NNV ZHE o] o3 A= 24
S ek AoE AR AW, ASH ©
UE™ 2 G4 A =3 Al vlolg 2 89 Al

S
T 5& Wad Ao Az,
AR =

B AT= 20179 Gt Ao s el
3187 2N T A(FAME: 2015-0586)2] A L&
ol FRHAFU.
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