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Birnavirust dsRNA ulelg}2% 9uhg U=z
%+ icosahedral ®.%e] vlol2 =2 X(Fields, 1985)
g9l Z9s= infectious bursal disease(IBDV),
zelo] #dshs drosophila X virus(DXV), ¥
Fol 7298 oyster virus(OV) 18] o]Fol
#9sh=  infectious pancreatic necrosis virus
(IPNV) %] Atk Dobos et al, 1979). o} &
FolFol dFHAE dodE birnavirusg! IPNV
(Pilcher and Fryer, 1980)+ 729« A gl F4ite)
Azl AFAY] &4 o)z Qs VR-299, SP
4 ABe] A7HA] BE AP oz 7R g Macdo-
nald and Gower, 1981).

Birnavirust 3|4t <f4oj{%F  Wol(Sorimachi
et al, 1985), Y (Kusuda et al, 1989), 7}2}9](No-
voa et al, 1993 ; Mortensen et al, 1993) FolM%
FEEHIL Jon, olF vlol¥ak 2 ¥ A
5449 oiA FolFolM £l PNV §A}
ekt MaiE T gl |9} #ol birnaviruse A
HqAXez gL T B siddolRoA Eelsin
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Aed, FeuEelqe 198493 E FEe, $9
% dolfFollA IPNV7} #el=lol(Hah ef al, 1984
; Hedrick ef al, 1985 Park et al, 1989), £3]
FY FRA Folo] BE VHE Yde Aoz
g2l o, ot sjideo A birnavirusZt #2] ¥
Bie goh 2gAT fdes o] o]
Al wel vleleiad FWol A% A} F
A Hu flem, I dEAA ojFoE YAE
ET Uk

A2 G A &2l vlojEazMe zof
7ol #3] 9 A=) JuAEE ol FFUAA
HFHAALE Y275 herpesvirus(lida ef al, 1989
thFHALE Y2 7]+F herpesvirus(lida ef al, 1989)
g} Hojrle] FREHolY BE+AF F4E e
29, 444 29, E5-3F 4% YR E rhab-
dovirus(Gorie ef al, 1985) F°] RuE3 o,

wetd B AFelMe 19939 ¥ 199G
dalieh 4 |4 SR A dX Holz
#€ birnavirus& ¥elst YUY S4& A7
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g iad

Az % Uy

L4 =

vlol2]s WY& HE SFAMEEA CHSE-214
{chinook salmon embryo, Lannan et al, 1984)
cell line& AM2-3t5%ch A X 10% fetal bovine
serum# penicillin-streptomycin(Z 50pg/mé) o] 3
7}e minimum essential medium(MEM)& AH¢
8o} 18Tl A wiF3 .

2. vpolgx

Ayl AR wlolE e 19939 19949 &
diot U9 &4 dXNFHZNM HE dA A
(5~10cm) 2 %6l #2§ Zo2A, Standard me-
thod(Amos, 1985)l we} HE Y3 o 10vt]
g F SR 3o B F FVIRAE vt
penicillin-streptomycin(250ug/mé) 0. 2 AlF A 2] ¥
CHSE-214M| X0l %3} ulo]z|2g #e3Ae
o, ¥z ulojzgiAE IPNVE A EEEHEQY VR-
299, SP 18j3 ABE AMEETh

3. pojg el SFEE

vlolg)2 gFiee SFMELY CHSE-2149
o] 2 HES F AEr} 25 AA=HAE o
(ulolei2 HEF F & 7UH) wlgA-g& Rol 4,000
Xg, 4ColA 1083 |HEEE 8l cell debrisE
A & PEG—6,000& 9% (W/V)7} HA 7}
&k o] BAE 4ColA 1647 F<L stirring3
o2 6,000Xg 4ColA 3087 f4Felstd A
A7l ¥, 2%9 TNE buffer(0.01M Tris, pH8.0,
0.IM NaCl, 1ImM EDTA) & 2183l AAEE ¥
CsCl step gradient(40%, 30% 1211 20% CsCl-
TNE) AolA 150,000Xg, 8A1% W4 ¥-83tsich
30% 9} 40% & CsCIZ: Atoldll EAshe vlola 28

H3ke 150,000% goll A 1413t H4E-23ted ulolg]
28 ARz YHE o]y 2g A7 TNE
buffer2 WH®EA1Zl ¥ sucrose continuous gra-
dient(15% ~50% ) Aol A1 150,000X g, 2A17F &<
fEeE g d4¥ niolgls pandE HE
F 150,000Xg 1A1ZF f4Eeistd FHRAHT.
wlol# A HHAEE AL%el TNE buffero] AHE
Azl ¥ —70Ce BuaEch

4. "ozt Y

vlolg]~e] 2okg EQlsly] st FaAatd
R es gAsch

CHSE 214 M Eo] ulo]ei=g #FAN F 2
YA HEE 2o} 25% 9] glutaraldehyde’t ¥
e oA g (pH 7.2) S & 4To A 4717 B¢
I3, osmium tetroxide 1% 7} LFE <At
FE2A(pH 7.2)& oM 247 5k M2
o2 oggg 283t 54174 Epon 812¢1 em-
bedding8}lth. Ultramicrotome(LKB, Nova, Swe-
den) & Alg3le] gFAl AHL THE F uranyl ace-
tate®} lead $HoE o|FIYHE I g FHA
A¥n] Z(JEOL 1200, EX-2) 2.2 @A}

5 ¥EH

IPNVe] Al #& 3 %ol d¥ §8H L newzea-
land white rabbitel]l el ulol2i2E WY
AA #hEHch &, AMA "Yo 2N 50pgel
&+Eelg volz]2E Freund's complete adju-
vant(Sigma, USA) &t #8HAz ¥ E7)9] Hsjel
FAMERIL, FHA o]¥H-E]= 100uge] HvlolH2E
Freund's incomplete adjuvant(Sigma, USA)S} &
gajzl 3 FaEioh ol wWyor 4HE
FAME ohE AR BAM HYdte FHE F& F
upolziz F3AES A FAP) AR

6. viojzix wuide] W FUY

vlolzj Ao whlA-E BS methionine 22 label 3
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¥ 99 Fddies 4¥8 Wi B A
HAEE dsA dgspd, g A(F7 35m,
Falcon)oll CHSE-214 42 & w20z WYs ¥
vlolZ| A& 5MOl A=E HAFSch AL 1
AZLEQL ¥hE-& Azl ¥ *S.methionine®] 20uCi
/mee] =2 Eo & MEME 1md H7hsbed 18
Coll A wj et

2o A7t FAHAE o ¥
Eo} microcentrifuge(Beckman Instrument, USA)
2 28000Xg oA 383 Q4EsgTt HEde
Ho} 1% 300ulE I F 7)o FHY 30l
(anti-VR-299, 10u¢; anti-SP, 10uf; anti-AB, 10p
)& Atttk 4ColA 1641759 ¥hA1A &
4-gA) EHRHE FAHAU F 50%(v/v) pro-
tein-G-agarose &% 5,08 M7l

2o 2A1ZE ¥H8- A7l 28,000X gl A 10
=7 Y4EEE S 49 ydze fg3pq
(nonidet NP40 1%, phenylmethylsulfonyl fluoride
0.1mM, in phosphate buffered saline pH 8.0)2.2
33 MHsch. HAMEE SDS-sample bufferst
4& ¥ Laemmli(1970) 2} g w2} 10% SDS-
PAGE gelol A 3719 %% 2 1% coomassie blue
fHog IHE dof BHPch L gel® Xeray
filmoll 4~5YU7t ZH4A1A wvlolgjxo WwdG
et vholzlx @A BAlgre FFUW
Ho| olgAels} Hlwatd HA3Ach

7. Genomic RNAS &4

crEel ® virusE #389(10mM Tris pH 7.6,
5mM EDTA pH 80), Z12]2 1% SDSell Azl
& proteinase K(Sigma, USA) & # 71t (Img/ml)
65Coll Al 2417t E<t w8-A1Zth Phenol-chloro-
form-isoamyl alcohol® A}8-3l] RNAE #&%
% 03M potassium acetate’t ¥EE ethanolE
RNAZ HAA ¥ 4% TE $#F8doz =
et

o|o}go] £2]3 RNAE 1% agarose gel(in TBE

buffer ; 88mM Tris, 89mM boric acid 18] 2mM
EDTA) oA A719%¢ ¥ EtBr2 dAsisid.

8. Hloj 2= FH4Y

vlol2gix Z34d¥e Okamoto(1983) 59 Wy
o wet Pk Aol A=A ¥e& MEME
AHE-3te] A E 124 A& MY v
96 multiweil plates] 0.05m¢4 HQJct YR G
ANz FolE vloldAE 100 TCIDs/0.05me8] =
=2 gNAR F Y¥AHo] £ UE multiwell
plate] 0.05mé# ¥ 20T 173 5 EEY
WAl A )

CHSE-2144 ¥ & MEM-10 928 1X10° ce-
lls/mé F=7t HEg 3¢ F 2} welld] 0.1né4
Wil 18CA 797 wigsis) CPEE @339ich
g¥Ho| F397h=(NDy0.05nf) HFTE HE9
50% & vlo|HARYE Bidhs YA 3439
A2 RE Fagch

42 3

L. Hiol2]x

SEvEre] daigt ddield YAFA gA
ofell A W& A} WA o]EZ RE uloly
28 ¥eEldka, 2 Felg A9 gy e wa
Y], CS 18]3 DSt HWEAtH(Table 1). °1&
el d volgize HAPvRFLR JEE Aw,
2% 99te] QI¥ icosahedron H.okel 27e] <f
50~55nm =9 A7IE e (Fig D).

Table 1. Sources of virus strains in this study

Strain Date  Size(cm) Sampling sites

CS May 1993 5~ 7
DS May 1993 7~ 9 Yeosu
YJ Apr 1994 7~10

Chungmu

Yangsan
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Fig. 1. Electron microscopy of a birnavirus isolate

grown in CHSE-214 cells. Bar represents 100nm.
2. glolgia A g 4

Feld vlolejige 948 238 agarose
geldollA A719F$ Ax =% PNV )&
Aol F M2 gene segment’t A-gol HFURIY
HFig. 2). ol9}2& EA L dsRNAS genome
7HX birnavirus®] AP QA EAo2H F4dge
Aot o] o]E E2]¥ ulo]2JAE0| birnavirusoll
&g RS

He HAYE AHgEte uwlolaia @i FE9)
54¢ H49% Z3 Fig 3% 2%tk ®S-methio-
nine .2 labeld vlol2i2 G AEE X-ray filmol
38 43 IPNVY VP1 #1219 bande Ho|R
stk 2¥A% PNV VP2st VP39l whia
bande FR8HA Yelted, EaE 50kd ol
EA43e VP2 @9 Aol band7} F7i ol4de] #
5t} ol VP2 72 vl AFEIASL
(Dobos, 1977) Aol #o] w8l Yehd A
ojgtxl AJZtEch dHo| ALEE uHlojHAE Alo]

VR299
AB
CS
DS
YJ

o
w

VIRAL
RNA

Fig. 2. Agarose gel electrophoresis of RNA segme-
nts of birnaviruses. Proteinase K treated viral
RNAs were analysed in 1.5% agarose gel. Follo-
wing electrophoresis for 16hr at 50V, the gel was

stained by EtBr and photographed under UV light.

ol #2% 50kd 2ol EAshs VP2 g
77k eged, ¥ 3FF9 uolgrE F
23Fe e 2719 e@¥AE qUuzn dYgoen
ueA shde Z7)7F @#h o] IPNVe Al
BEFEEY VR-299, SP 12|12 ABe] 5 i A7}
HlEE d3}, CSe ABS 121 DSv SPS} #e
FE eEhiATH

3. F34Y

IPNVY] A BEEEYFQ VR-299, SP 1gn
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VP 1

Fig. 3. Comparisons of the virion polypeptides
of three isolates and three reference strains of
IPNV(VR299, SP and AB) immunoprecipitated
from *S-methionine labeled CHSE-214 cells. The
precipitates were analysed in 10% polyacrylamide
gels. Following electrophoresis, the virion polypep-
tides were visualized by coomasie staining, follo-
wed by drying and development on X-ray

film.

ABYl W¥ ¥PAFE MRS mAFAAYEE 8
AcH(Table 2). BA =72 AHE3 PNV A
EEEHEY B M2 d& PH| gsidx
T AAFREYE Holma N 4 BEY
Y Aol 8P AL ¢ + AUk
I Aol FE A ot 83 g Fogke
Hol 7k g%¥3te] ¥3E Aolg el o
+22 gAoA Eeld vlolaaEe B5 PNV
Al BEERE Y gEA st FHAol
Ut o] AFHRE %A PxolM Reld
3FF9 dlojzix BT PNV #HHAH EAe]
FAE 4+ AUx, 53 CSE AB ¥EA
ety ¥ FEa& HAN, DSE SPYEH

Wt ge TS Jehiod Yie AEE
BAYF Spol ok Fahe dEhACH

Table 2. Comparison of three virus isolates to
three reference IPNV strains(VR299, SP and AB)

by cross neutralization

Virus®* antisera
VR299 Sp AB
VR299 51200%* 3200 3200
Sp 1600 12800 800
AB 800 3200 12800
CS 600 1600 12800
Y] 200 800 400
DS 400 6400 800

*The amount of virus used in each test was
100 TCIDs

** Reciprocal of the serum dilution giving protec-
tion to 50% of the test cel cultures.

i #

1993 9 1994 fejjel dEioh Ay &
FENGAA ARFold Yol HEAZRY
vlol2| & F #e 3o upolzixo] ¥, Frudy
R el £, aln AL AT FIA
5 & B3 HAHE $AF A A wlojx
25 IPNVS fA1E 54E Ad birnavirusy ol
gelsgon, 53] Ea¢ vloly 23 CS& IPNV-
AB ¥¥%% fAHE BA4E 231, DSE IPNV-
SP ¥FIA RAHE BEAL e

A7 vzt IPNVEL F71A 3%

2 53] ULk A, ZE IPNVES G50l A
FHFold FHo|, BANFo], A5 FFo
AN Resden, 4, 4398 YA g%
e & F5el IPNV(Park of al, 1989)E A9
3taE BF IPNVE VR-299 ¥3¥olche A
ojct. 1] ojofl $-2lutele] o4 x| xofo) A
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¥2E birnaviruse ot & EA4& AUz
ded, #MiololA F=dn @AY UM
IPNVS] SPst ABe] ¥¥¥x /AR REolehs
Holoh. webA ole} Ze BA4E Ad ulojgxg
719& AR &3 o 71 AT FoHR
7Fe € A4 571 Ak A7} vz SA
olm] &AL YW IPNVZE F3 gjo) 7F3}
[t AAE F7 dev 2 Fsde 18 ¥4
ook ustd vlE 1984dERE  $uelA
FAFolE AoJRolM 2ol HA IPNV7E &
=g AF7x Bng [PNVE 25 $ay
ghe] FRAGMT EeiEAdn =¥, 3o o
(Park et ol 1989)E #H9j&ie =F VR-29
YA Y o|UH(Hah ef al, 1984 ; Hedrick e al, 1985),
EE VR299 ¥AHY nuolzArl sAddold
3] ol 4A dRHA Eeld AEH Fo]
SPs} AB ¥AH#ol vehd &= Yok 1FAW
EAo7t HAA o]t A Yo) YENIdE
sy Atdes gl FHA sledozs, o
B QY HNE YXE XY S o bir-
navirus7} 2495 o] 13 (Sorimachi and Hara, 1985
: Kusuda et al, 1989), =3 %4 #jatojois &
2]# birnavirusel IPNV-SPe} ABe] ¥Het4d &
4E& AYe HAEC] EA¥the AHE nAR
H(Hosono ¢f al, 1994) ©|E ulole|x7} olF&E
il HYSHAE 7hsAdol AT, o] Y
#st7] Yetde BAERAHY d77 o A
g =jojof }3lch

dES A%e nhAtAE feluvely A
IPNVY A 839 25 At 2dd 2409
TPshe AL F2 IPNVS] VR-299 ¥l ¥
#Harojel ZBS= birnaviruse F2 SP 52 AB
AT opANA o & AR RS
dA7txiel Az BW IPNVE Ao amat
#gdte «79 £871 ch2o ol& birnavirusel
ofF Aol =Ho F8F HARE AT Fe
Rolgtu Ayzter}.
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Characterization of birnavirus isolated from
cultured flounder fry

Sang-Gyu SOHN, Myoung-Ae PARK, Jeong-Wan DO*,
Cho-Rok JUNG and Jeong-Woo PARK*

Pathology Division, National Fisheries Research and
Development Agency, Pusan, 619-900, Korea*
Department of Microbiology, University of Ulsan,
Kyongnam, 600-749, Korea

During 1993 and 1994, some mortalities of flounder(Paralichthy olivaceus) fry were recorded
in several fish farms and viruses were isolated from 3 of the farms. Electron microscopic examination
revealed that the virus particles were hexagonal and unenveloped with an average diameter of
50 to 55nm. Serological and molecular properties of these isolates were examined. The viral
RNA and polypeptides patterns on electrophoresis, as well as neutralization test results, showed
that these isolates were birnaviruses and two were closely related to infectious pancreatic necrosis
virus(IPNV) serotype AB and one was to IPNV serotype SP. This is the first isolation of birnaviruses
from marine fish in Korea.

Key Words : Flounder(Paralichthy olivaceus), Birnavirus, IPNV, Serotype
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