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|z] 2j0)7] Ao 4 WA| vpolHAA &
4=Z(flounder viral ascites}> g8t P24 W3]
£ iR g Ul HE E HEulo]
220 P& BN A+E Bk, 1 fAHrt
oM TR HAH WHojut YAFY B
Z ¢ Hle)2i22) yellowtail ascite virus(YAV)
2 wolFe] ulolzi2y WPF HAAAQ viral
deformity virus(VDV)7} X5 o] A& marine
bimaviruss©MABV Yl X3E|oIX] = FARECZ B
HAHE 5, 1999b).

2 F (1999ay2 EAl S8 yelolA wAdh=
marine birnavirus& So|F o2 H& 7F5% PCR
e Aokslz, MABVY ZHgo] A=e] At
] P Bk oha}, ThE RojE}] W EE
g FolRAME di] HEEoIIoE MABV 7
Hojulol ik We e Bl

Isshiki er al(1989)2 Ho] xjojol] glojA]e]
MABVS] d%2] YAV ZHUE-E A HA
AXE Ho] Hojollx 149%9] wlolal: FE &
AP, £ & MoRHE vlolgi2e] F
Hrlo] o]Rojx| 2 S-S I3k (Isshiki ef al.,
1993), ol21% A1 7M€ o7} xele] nlo|aix

'Corresponding author

53

AE5e] dgYes AL By gl

B A+ st Al fRlehe 2 A A
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oz A XYY HAE dYdeR AYLE A
Heled PCRY 2 ARFSHEE o] &3 sigy
o me} MABVE HE R EIg A5 Ee
Hlol2j o] PP Fol4g HEFLEA, 3o
g0z AR ZUE= Ao 2lejre] MABV
Hlol2is: B B FHEAPIA Aojo] gt dY
HegMel HiNE HESILa e

HE ¥ Y

B0 N MR

Y3 FH AJLhg zlo] A vlojais BHE R
AHE 98] 1999 9HEE 20006 39l A &
st A, HEigt a7llA 9 Maiet Ao g
2] P2 9 FH ALRIA #elFelAY F3
S 2 Faiet 7§ AaoiA o8 g 2d A)
=3 HolE Aol AR AEY W
2 Table 1°] YERASITE FaiQh Aol &2
Al E-1 L] o8 gx sul(f: 3, 3 2),
E-2 A3 2o gz 4v)($: 2, §: 2), E3
FHEFgel dx) zlo] 2a)(2: 2)8 HAl ARS-
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Table 1. Summary of the experimental fish and materials employed for the detection of MABV

Fish Group Sampled materjal* Date of sampling No., of fish Sex Mean weight(g)
E-l Egg & ovarian fluid Oct. 21. 1999 3 g 2600
Seminal fluid " 2 3 "
2 Egg & ovarian fluid Dec. 19. 1999 2 ¥ 2,300
Seminal fluid " 2 ) "
3* Egg & ovarian fluid Jan. 10. 2000 2 ¥ 1,600
S-1 Egg & ovarian fluid Oct. 12. 1999 3 % 1,750
Seminal fluid " 1 ) "
2 Egg & ovarian fluid Oct. 23. 1999 3 2 2,200
Seminal fluid " 1 )
3% Egg & ovarian fluid Oct. 24. 1999 3 g 1,600
Seminal fluid 2 3
4 Egg & ovarian fluid Dec. 2. 1999 2 2 2,100
Egg & ovarian fluid Jan. 17. 2000 2 % 1,800
Seminal fluid " 3 ) "
W-1 Egg & ovarian fluid Jan. 20. 2000 2 % 1,400
Seminal fluid " 2 ) "

*The two fish groups were natural sources, that treated any fertilizing methods.

R, Feligre] A9, S-1 FERANYFTY gA
of 4u)($: 3, §: 1), S-2 FAF9 ol& WX
4a)($: 3, 8: 1), S-3 YA ojg A 57
(%: 3, 8:2), S4 FHujFL] Fo§ gz 2v]
($:2), S-5 AFNA A AL gA] o] 5
m($: 2, §: 38 AP ARSI, Mgt
I7HEW-1) |x1gede] 284 2o 47)(f: 2,
3: 28 AMgslETh AIEE AR AFHe A
AEHIE AT A AR oFe A, Ud9F
9l 422 ¥ FF7IRA 9|3t #Aelvt W]
o7 & MRS AEE v 2-3"3e Al7¢
o] HAA Y Yo, T2 AH
"z A b 2 dad e ZAE FAF A
B2 AHH

A2 2Bl WFHYL Yoshimizu & Nomura
(1989)2] #el &3l Ayt &, MY o7
o] AFL AE3 £, viZEHd B9dE Sml I
o] MRE A2lgo Asi] msgde] ¥
Z1gez Aol YAAE 1ml HE F, FHE
9ml9 Anti-ink® (penicillin 1,600 LU./ml, strepto-
mycin 1,600 pg/ml, Mycostatin 800 U/mlol] &%

3 g YAHAHE FRIsl dEdE ol
-80°CollA] B A3IAH.

PCRE0] 2/8t sjo|2HAZE

W% HEFQ MERRE nlolg2 HEE
g ko] &, cDNA2| A% 9 PCRS Oh e
al(2000)2) W FdA dadot. F, AEE
s E3ted widieh F, 200pE #H3E RNA
Isolation Kit(Boehringer mannheim Co.)& ©|&
8le] RNAE £ 8lth. £el¥l RNAE 100°Cell
A 1087 AR F EA] AE SJolA] WzH
712, o47]9 Oligo(dT)15 primer®} RT mixture
& Y2 HAE 20u0t HA FEE EFUG
(50mM Tris-HC], pH 83, 75mM KCl, 3mM
MgCl,, 0.5mM dNTPs, 10mM DTT, 10 units
reverse transcriptase(GibcoBRL). RT #H-§2& 42
‘CollA] 50%-7F AAIEAIL, 70°ColA 1587 A
sl RHEALEAHE A AHSIH cDNAE o
PCR template® A}&3t%th PCR primere
Suzuki et al.(1997)° ¢J3] tjARIE primer(Pl/
P2, P3/P4)E AME-E%TH PCR ®REES 100 pMe)
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Table 2. Detection of MABV with PCR in the egg & ovarian fluid and seminal fluid of flounder, Paralichthys

olivaceus brood stocks

Fish Group Samples No. of Examined samples Detection Detection rate (%)
E-1 Egg & ovarian fluid 3 0 0
Seminal fluid 2 0 0
2 Egg & ovarian fluid 2 2 100
Seminal fluid 2 1 50
3 Egg & ovarian fluid 2 0 0
S-1 Egg & ovarian fluid 3 0 0
Seminal fluid 1 0 0
2 Egg & ovarian fluid 3 3 100
Seminal fluid 1 I 100
3 Egg & ovarian fluid 3 [ 33
Seminal fluid 2 0 0
4 Egg & ovarian fluid 2 0 0
Egg & ovarian fluid 2 0 0
Seminal fluid 3 0 0
W-1 Egg & ovarian fluid 2 2 100
Seminal fluid 2 2 100

Z} primer, 0.2mM dNTPs, 1U Tag DNA
polymerase, 2.5mM MgCLo] X&¥ EFEo)
T4€ cDNA 1ulE F71sie] A8 whe=
A& 4 95°Celx] 587t predenature A7) F
95°C 127} denature, 48°C 17} annealing, 72
°C 127} extension ¥F-3-& 30 cycles& F3A]7]
3, 72°C 587} postextensiond A7 F | step
product® THA L ulE 3 primer(P3/P4)E AHE
3led 2step PCRE 3313, 97|14 AL product
¥ 1.5% agarose gelg o238}l RISIA.

SME QU do|HA uiY

W% REFS MEZM PCR HY 2 49
Ayt Aoty MES Yl et F, Ayl
uz} wpojels v ER1E AERE Az
vlolai2 77t IRIS P widE FIHER
¥ MABVY Z$Ao] ¥& chinoook salmon
embryo cell line(CHSE-214)& ARSI, AIX
vl e 100 TU/ml9) penicillin, 100 pg/mi 2]

streptomycin, 10% FBS(Fetal bovine serum) 3
7} MEM(Eagle's minimum essential medium,
Gibcoyg AME-3IT A AEe] wlolga 7t
78] 24 96 well cell culture plateel) 2379
AEE d5o8 kst &, 74 MES FE81o
TCIDH 2.2 &t

Hlol2|A FEAIY

ZARE 2oz HE EeiEodl uleojeiLel ¥
54 H|ZE s Oh F(1999b)l &j&l =
WellA AgA BR1E MABVE o83l 2=
o]Z  anti-MABV NC-1 rabbit serum(Jung et
al., 2000), anti-IPNV Ab rabbit serum % anti-
MBV Y6 rabbit serum® ©]&3lo] A wet
vlojg2 T3NS BTt £, HBSSE A
7FE 1:200] HA AT FEHEAA 100
TCIDs/ml2 248 4 F-79] A& vlojeix
ol MABV NC-1, [PNV AbE Z}Z} (ml:1ml
71 Al EjFE 20°ColA 3087 WREAIRD F,
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96 well cell culture plateoll W{¥¥E CHSE-2144]
¥ol HEsh uoleix ZHdviel WE g FE3t
At

a4 =

MABVe| Zii A%

Foll A ERAJARG O 2 ARSI} ARS Fol
G g o] B A4 gA Holg ez A
FA=olR Ha Fa AHEE Ao E PCRYES
o] 83ty MABV #Y A& XA AE
Table 20 “ERARATCE.

Sl XY 3o ZHE A A 1Fg A
EL Aysld BEHo2 3= MABV Hlojg|2
AAE HAESE 2, A Fh FolA g A4
(E-20A A3 BT vloleize} Aol &
A& vehlo] 2 2480l 27%3/11elAt. AlF
=5 X3 Juiet 5 2gelA Qs 207141
AALE 2R A3, F A9 AElA vt
£o] yepttt galiol AAloae] MEF} v
a Betg u, nloleis FA oA HEELS
20%(4/20y8 JERAITE oFge § 3o B3 3
ot Aaiqt A&l A 4ule] MIA EF
MABV A9 A& Yepidot. o5& $dst
A, A 3570Ae] gA] Rl FoAlA MABVel
eI Ay IVIAE 34%9] FHEES B
Atk o5 AEe) g P g vleld
2 HEEE v BE, b § dade] Ay
ol A 22hA Foll AN HE o
7t AEHA, 2 gEEol 36%E AAFAL,
ZHNA H 13704 FollA aiA7E 2o
Zo] FRIE AN 2 FHEEE 31%E e &
‘J7ke] MABV Z8&9] Aol YERFA] 3T

MABVS| ML} Zed7}

PCRE o83l A ojHe] A4 ES
o]8-3F MABV ZHole] 7% Az gog el
@ iR ¥E AEE WgeE YA e
o) vlelzX ZH7IE dobry] st a4 b
E9] vl oJ3}el-& CHSE-214M 20 ZHEAIA |
F7h wisle 2 WEE CPEY #% ZAAE
7122 A= zhzke] EoiAle] lojAe] A
A wlojgi~ ZHH7HE Table 30 YeRHATE

Table 3. The titer of MABYV in the samples shown as
viral positive reaction by PCR

Mean Virus titer

Fish Group Samples (log TCIDsyg or ml)
E-2  Egg & ovarian flmd 430
Seminal fluid <1.80
S-2 Egg & ovarian fluid <1.80
Seminal fluid 2.30
§-3 Egg & ovarian fluid 3.80
W-1  Egg & ovarian fluid 2.55
Seminal fluid 4.05

47} A199] 770A20 PCR 9 7RAl FollA 204
o] AEo|ZHEN = M Xl 23 njojgjre]
Zo] Erbsslglen, 199 sAMNEREE 100
o4 10%“TCIDs/g(ml)2] WA vlojei2 7y
717} gRlgoiFt. ol& Yrm K vlwsl
o BHE, o @ dadea 10774 10°Y
TCIDy/g2l HlolZ271H71E BAw, AL FA}
g oA o] A 1077 10*°TCIDsymlE: e}
Al ¢ - #70] MABV 971l A7l Aol
Holx]| it

#2julol2{Le] SHAY

S E-2 A QYT gR]Q] A2 aolA
Eazl=ol2 nlo]H 2 swain(E-2-E), B¢t §-2 ¥
S-3 YoM e] MEZRE HEFHolA ulolzix
strain(S-2-S ¥ S-3-E) ¥ AsihW-1ollA AR
3 ojFeo FafHd W-1-S uolgl2 straind
ez 1:2008 23 8 MABV NC-1, &
MBV Y-6 % 3 IPNV AbE HEEAl#A wHlo|giA
o) 9% 7HErIe WE-E g9lale] B 43
E A7E B8 ol g dojg HE 2y
o]Z RE vlo]H A strain® marine birnavirus®
His]o]z MABV NC-1 ¥ MBV Y-69 #A}
g FAGH FAS /K ASE EIE ¢
21 tHTable 4).

n @

Sefuztel Aejol Wel FAHT sle Wl
sLpulolel2 HEFo] #olxl @3 ASHL 9l
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Table 4. Results of neutralization test for the samples
isolated from flounder, Paralichthys olivaceus brood
stocks

Viruses*
NC-1IPNVAb E-2-E S-2-§ S-3-E W-1-§
MABV NC-1 + - + + + +
MBYV Y-6 + - + + + +
IPNV Ab - + - - - -

*Virus: NF-4, marine bimavirus; Ab, infectious
pancreatic necrosis virus; E-2-E and S-3-E, virus strain
isolated from egg & ovarian fluid of E-2 and S-3 places;
S-2-S and W-1-S, virus strain isolated from seminal fluid
of S-2 and W-1 places.

Anti-sera

e 3 ¥ 2 Fa s oy 2771 FRANEA
o} zkxlo) Al7lghs oA, o2 FEHoR| L
A AolE9 MABV ulelgls 7 AHE et
8 BogA], BN el FojE FH FEA
A Fo FAFQ YA durt ojfo] d
g e 7Feol oislkd Asiraiat ok Sehvet
9] &, A, daligtel 913 £ 29 TRANY
Hoje] AAAE Yoz § B ZAloa 9}
30%2] MABV Ztge] PCRYo 28] #<l=ojd
o, 3 1 wlolals ggrlle zolrt AU
L}, PCR 42 7JHEZFE] Oh er al(1999b)
o oJaf) £ ¥usoid MABVeL 5dd A
ol BAE Ze vpojaxrt FEHOE Rl
&t} Marine bimavirusse ] & viLjlo]
gl2el Fog Fere PAg 2}, Xo7)d
o| njola|xof o YO E A3 HE Y3l
2lthShon et al, 1995; Oh er al, 1999a;
1999b). gx] x]ojof o] nlola|2r} UL 7
2= o]F7F Azte HAE YoTAgh, 1 B 4
ope A= AN s BYAERE ¥dut
o]HAE Foll A Aol AAE AEFSA |
t} Hojol) FrELH] Fef 2 ulolH A7} EAYs}
W I HYA7E Aol Holso] HAYAA 7} ALl
72 ureslr] 23t o] Aojo A HEEE
el Al €lth(Ahne and Negele, 1985). SUjollA]
Halglojd MABVSH fAKE SR ERIE)Z YAV
o] zlojol w3t ZrPoll &3 H-FolAl Isshiki er
al.(1993)2 A EloA AHE Hofzl wWolE 1]
Hog A% TEES AHlsld FH ARG
2 AMgshe Rojel A9 UM 93% AR A

[ o

20%2] Hiolgs &¥o] RN H @ g
o|FEQ HE o]8F YAV FIEE Ay
olA "Auel YAV 8l zhe A BE
7Fe7de RIS FoBRE, YAVY A&ojApy
HEd 9 FAAA vheAdS AAEE Ak
Bodel Ae, #7133 4 523238 5l
Z7] RS RS 2 £8 A dAe] A A
NE ez Aol 2r2 EAfdhe nlolH
&g sl M=ol PCRYS ol &3ty
MABVS] &% 3% A, FlojgoF He s
A& A BN 37%(11/30)2] 71E-So] Eels
oj7 HellAf, gx)9] Hee o] MABVE #¥
fogx ZFR g 2ert FEEH F e
7Fs 3ol ol AlAtslojH .

B dye] AAE EdE FEAYL FlolE ofF
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The Screening of Marine Birnavirus (MABYV) Infected
in Brood Stocks of Flounder, Paralichthys olivaceus

Myung-Joo Oh, Sung-Ju Jung, Young-Jin Kim,
Hyeong-Rak Kim*, Tae-Sung Jung** and In-Kyu Yeo***

Department Fish Pathology, Yosu National University
*Department of Food Science and Biotechnology, Pukyung National University
**Department of Microbiology, College of Medicine, Gyeongsang National University
***Department of Marine Biotechnology, Cheju National University

Presence of marine birnavirus (MABV) was examined against egg and ovarian fluid, and seminal fluid
from the brood stocks of flounder, Paralichthys olivaceus collected from 9 different stations around
Korean peninsula. The detection rate of MABYV in brood stocks flounder was observed to 34% by PCR.
The mean virus titer of the PCR positive fish was 10°* to 10*® TCIDsyg(ml). By a neutralization test,
all of the isolated virus were ascertained to be closely related to marine bimavirus (MABV).

Key words : Virus detection, Birnavirus, Marine birnavirus, Flounder, Brood stock



