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Nervous necrosis virus (NNV) -free seed production
of red drum, Sciaenops ocellatus
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Nervous necrosis virus (NNV) that causes severe mortality during seed production of red drum (Sci-
aenops ocellatus) is known to be vertically transmitted from infected spawners. This study was conducted
to produce NNV free seeds by testing spawners for NNV infection and using virus free eggs for seed pro-
duction. RT-PCR analysis of 40 spawners showed 18 positives and 22 negatives. NNV was not detected
from eggs obtained from the negative spawners but was detected from those obtained from the positives.
NNV was not detected from culturing seawater in tanks and Chlorella spp., Brachionus plicatilis., and
Brine shrimp those were provided as live feed. The survival rates of fry from NNV positive and negative
spawners were 80% and 85%, respectively by two weeks after hatching. The mortality increased from 25
days after hatching and the final survival rate of seeds from NNV positive and negative spawners were 0%
and 18.3%, respectively on 41 days after hatching. These results suggested that virus free red drum seeds
can be obtained by using virus-free spawners.

Key words : Nervous necrosis virus, seed production, red drum, survival rate, virus-free spawner
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A o] aFHE B F A= o= FlF 9
o} (&8 %5 1993; 2000).

nlo] 224 2173 I|ALE: (viral nervous necrosis,
VNN) 2 FEALAA o] Aol e Aol 7kA]
UL Wk vl AHoE 2

2 xS UERH, VNN 215 o=
AMAAAE oPFo R I8 HF W, o /<
AN 3}t 5o i3 S e =
E Mo} idufe] FEL) F|ALe] Aol bk
(Mori et al., 1992; Munday & Nakai, 1994). V
< i Uiyl =4o], I QYo %
A AAIFCE FH Lk A vieketk o
BHEEH RIE Q=4 (Watanabe et al., 2000;
Zafran et al., 2000; Bovo et al., 1999; Pavoletti et
al., 1998), o]ol] sl o5 nodavirus 7} Bfo] 2|2~
Al A3 9wl st (viral encephalopathy and
retinopathy, VER) 2} vlole] /] Al FALS
(viral nervous necrosis, VNN) 2| 1142 v =]
AL, 53] Apoju} X|o] ©A| o] g2 olFolA ol
ZF HALE Jdoe= HOeE BRI Qth
(Munday & Nakai, 1997). 53 o] nlo]#|= %
ERE gl Aol & oloj X = FE| 7 0] &
elx]o#] <At} (Nishizawa et al., 1997; Watanabe
et al., 2000).

N
)
o]
%
lo

- EREAle] A - W QA -

S oA = 19910l 2] 57d01e] b
2 02 HE] EY vleolgle o] PCRWY
o ¢J3 nodavirus ] YE¢le] RIS m, o]
Hlo] g2 3 5 EF ofFolles W3S vE
WA eko; S ol o] B=2E At
Wl dS vER, 2 & AE S Al Gl Al
FAANALE HALE Yo 7R e Harvt
At} (Sohn er al., 1998; <=3} 7, 1999). EHlo]2]
vlo] 2] A FALS s A= #HAb <1
Aol g gl ARl vlelH o] AT HEE
3§sl H 771 vt (Kim ef al., 2001; Kim et al.,
2002; Oh et al., 2002).

2 ATellA = 1998
o] SjollA #A
E g1, A /“}‘“/JE st 1F TH ALt
= AXER o] FE ALE Al7Td] zlo] o] of
g HANE ‘3—-_107]% nervous necrosis virus
(NNV)©] Aj&it 2 S x| sb7] 918 W3
O F A NNV wizted zl0]e] Adlbol] ofgh FH.
AL S A RE JsE o], HolAE, AR
BT 59 NNV 719 o7 5 3 gRigte =
A x27] tiF #HARe] fRlo] H= wle]# 9]
SIS A B AT F e o e

s34 sk

FHomRE oy
Ak u} gl FHlo] ol

Table 1. Size of red drum, Scianops ocellatus spawner used in this experiment

Number
Group Sex Total Length (cm)  Body Length (cm) Body Weight (g)
of tested fish
87.1~65.7 75.5~53.8 7,340~5,150
Female 13
infected or (78.4+6.9) (65.6 +7.6) (6,740+764.9)
doubt 87.0~65.0 76.8~58.4 7,450 ~ 5,000
Male 5
(779 +£8.8) (68.6 +7.6) (6,820 +1,023.8)
88.4~69.0 77.8~60.4 8.710~5,650
Female 7
non- (78.1+8.1) (66.9 +7.7) (7,014 +836.5)
infected 86.9~67.2 76.4~57.9 7,960~5,690
Male 15
(76.7 +£6.3) (664 +6.1) (7,171 £1,154.9)
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ZAlsle] wlgked FlolE Adelsith (Table 1).
0] AAE TR Slske] oF el 52 2%
welol EAE He FALSl Zh7ke] AR E E
ATk NNV el Zldoifits dole-g 13
3l Oh er al. (2002)°] A|A| S+ RI-PCR ¥l €]

slo] ERIFACH, NNV & §F 3 & 5
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Flojo] 55 I5d AdE el IRwsE
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O 7 AAsiglon, AR EH AEs AR F
Al A elE 1k AE ] 200 €] 87 W
Ax AR R S o R RE vie]
1~3mle] &S A3 3}k
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2A1313 ) (Oh et al., 2002). <=5 PCR product
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Table 2. Detection of NNV from S. ocellatus spawners using RT-PCR

Individuals Sex Result Individuals Sex Result
3A72 3 - 5D47 2 +
0421 o . 3D64 2 +
201F 2 + 1970 3 -
5338 2 - 6F63 2 +
6B41 3 - SF48 Q -
3D3D o + 5245 3 -
401A 3 - 6834 3 -
697F 3 - 7D37 2 +
z156E 2 + OCSF 3 -
7B52 2 - 7F04 3 -
7812 3 - 4958 2 -
7800 2 + TES53 2 +
7TA25 3 - 7F48 3 -
0076 3 + 4105 2 -
4F3E 3 - 3B56 2 +
750B 2 + 3B6C 3 +
7TF76 3 + 6616 3 -
620B 2 + 5852 el -
7168 2 + 4F34 2 +
425B 3 + 5760 2 -

+, Positive; -, Negative.

of Sl Al g2l ZHAI 7T 18w, 32 <1 WA=
22k It} (Table 2). 72 Aztell w2} 24321 7|
Al 22ukg] o} g2l JiA 18V E 270 =
o] Z12E tE el 8351 ARSI A
P N = o AR iR

AlFg zlo= AL 717F 2 FAb) il

Ak 717F Fo] 2 9= 249 ~25.1CRL
W, AL S9=2] H1E2 1.0210 ~1.0216 134 Tk

S0 MAMESO| Hio|2 A~ 24 ZAL

A ekE SRS 8 AR WA Be) A
o]ZHE] 47]e] PCRHES ©]83l NNV 74

g selg A v AolmrEe] 54
oA ol B2E WAT 5 GUA, 31
B Ao ZHE] SN Hlelgx 314
< 1% % AT (Fig 1).

ol gEel Zwde), 2w, Jewole} 4
Za o] AEE OFOE PCRE o8& NNV
7 Ash BT S4o% Ueht Fuo FH
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ulo] 22 ) AR A vk &0, Sciaenops ocellatus €] FH. YA 69

@426bp

Fig. 1. Detection of NNV from fertilized eggs obtained
from infected and non-infected spawners. M, DNA size
marker; 1, eggs from infected spawner; 2, eggs from non-
infected spawner.
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Fig. 2. Survival rate (%) of fingerlings after hatching of the
fertilized eggs from the infected or non-infected spawners.

AlZFale] K3l F 4194 (7 15 ~20 mm) ol
i dAERATE HEHCREE A E o]
fefel xojel S 41dmiel 100% HAFEL uk
B, oEg Aol Kol Aol AFHo=
18.3% 2] AE8-S BT} (Fig. 2).

o

TH A T FRlo] Aol uiFg HXE
0 7]= {117} nodavirus 2 ¥} el whEh
Ak 1AL NNV 7} 2lehg xloj 258 55
TS ARl Aol 2 7 Aulrt AYEA &

¢
flilo

T5 sk o] FHloje] < E FH ALk
g3k ez AZFET (Kim et al., 2001;

Kim et al., 2002). ¥ AF-E E35}o] ZF 40wnkz] 2]
Z1o]ZHE NNV7F &4 18vie] & I1d
UNTE FE o] FA] S W A] 22wt ol gk
A At A7k 330 AA AAlsil vt
T3 AAE Hehilon® o5 TH A
Adell ARE-sIsATE 1o v ZAF A FRlo] Flo]
o] Agefol} mlsrAde] AF7E oH 9 MRS
WA Fks tid o R Sl 7] el bk
AL Asrlol= @A 7F 2USATE Arimoto
etal. 5 (1993)> IQIAIRL wle] 27t 12
Fu HAF AlES] Al primer @] F5, S<0
o}F2] 5/4°] NNV &l #§-sh= 3t vt
ol Al o] F A o] 5ol w|eket A=
7H & = QUL sisith IeER 2 AT
M= dAFAR] mlel2 = At ofsf gjl=
zloj o] 4wt 3 sk TAE Ao o] NNV 21
H ool B AL s BEe 2 2ol
Hlel gz A9 /779t olg Aol s de R
HE e F8b Aole] TH AR 717 F
stoixfe] Iy Adde AElete dde] up
ol I 7 1 e AAlsiiTE 1
A & Aol ARHERE A B v 5
AerellM 73t F A4 GAE Aeiell e
zloj o] ol AlES o= gjld nlelzx
Aol wel viro] ALkE SR 9 vt
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T 60U/ 7IA o] A Az 717744 18.3% €]
AEES BTt ol A3 9] RiAbe] gl HA}
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A BHER] dgtom, HAF 717ko] w7k
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E vk v WAL 739 wizkrt
A2 gHlojo] lojAle] NNV 2 o] 233k
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