ol e A 128 A 1 5(1999)
J. Fish Pathol., 12(1):49~55 (1999)

BEIE A MUF2H (Polymerase Chain Reaction, PCR)0]|
o8t Haliot AL O{RERE] Birnavirus®| HE

SHUFE - HYF - HAT+
ofrrhshal ofrgstat, «RAtth gt &S

HERuat ol7ES o AdEsiel oRzae dEgdes vehlin, Ma ¢ 4Es 22 wdA 7y
o] figle] ol wvjnjoleizAo g WdElolxl= Walgt kA4 W], 2B, 5ol hAOSE RT-PCR
Heoll 25l A 7k vlelgiA A& 3Nk PNV ¥ MBVEES Mejlzod 3l 74& & 4 gou
AHAMNE AHE-F HEolAM wiek AEH 25000 HiBle] e HE AE(46/5002 YeRle RT-PCR ¢
HE =Yt} o8 S-2ivel deieh Rl wiuublelgj4e] 7igdo] EWA AT 9S8 el

+ At

Key words : Birnavirus. Polymerase chain reaction (PCR), Virus detection, Marine fish

G sAteie] nlolgiAA BEF FolA vt
Hpol2] 2 (birnavirus)oll 21§+ A& Sorimachi and
Hara(1985)7} A4t wojolla BE-F(ascites)S
EQoz s AW YJAR virus-likedt HY
AE F2g AAAFE LeA7] AlFsA of
F HHUAZA L o] Hlo]#{iE 1 o|F Egusa
and Sorimachi(1986) ¢l Bz|238H A1E
Tt sfitolR ZHHAANRA FAHA
YAV(yellowtail ascites virus)Z E2]IxA HA
thHA o¥w, Fish Pathology, 1990). 1 °]%
Ishiki &(1993)°l ¢35t T Flojojr] R|ojz
o] YAV Aol R wbgel| o]l &
A=A, Kusuda 5(1993)° 2[8te YAVE
IPNV®] 37FA] tHEEH I (Ab, Sp, VR-299) Hio]
el=el FHE EAo] the Hol FlHUTH
Nakajima 5(1993) ¥ Nakajima and Sorimachi
(1994)= o7% 9 FAF 348 Jveille
S ol Aol EE] YAV FFH| F3hEo]
AARE WFAE A R FEREY] Aoy S
Zte= fAF vlol2E Fe8ld viral derformity
vius(VDV)YE H Y&} Nguyen 5(1994)2 u}
olgi AARAAEHY X XojollM YAVE} &
ARG Bivetel 2 8 R8skt

"Corresponding author
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ole} Zro] Tkt sS4t ool EalHed
YAVE S5AEe] Aey W YA Aolden
IPNVeh= 24 #HFseld 2@ Fo Hosono
5(1994)0)l ojte] vlolzl2: &4 protein®] &
Aell eJ8] YAVE IPNVeh= ddidell Qlof o
7t dE Aoz BEo{FH L, Hosono 5(1996)
Hlo]g] 9] segment ASl FEASE VP2oF NS¢
AARG ] F7jEE AT o A st
of &l Wublolgiies XF7HA] ggo] FEzE
e HHE 2003F2] IPNVSR= th& genogroup
o2 FEEo|, YAVE tEEXE it f
Huplolg e sl uule]2] 2 (marine bimavirus,
MBV)& &5zt

Hupatolel2 HEo] gk A2 monoclonal
antibodyE ©]&-8 HHEF A& Hattori
et al., 1984; Chen er al, 1985, Rodack et al.,
1988)3%}, Blo]2) 2 gene2 2HE] HE oA oligo
DNA Z& cDNAE *H-3§ nucleic acid hybri-
dization®(Christie er al., 1988; Rimstad er al,
1990; Dopazo er al, 1994) R vlola]X Fo| {4
2] FEof 2§ FFEAAH - H (polymerase
chain reaction, PCR)(Lopez-Lastra er al, 1994)
o] IPNVe| AEFROoE AvlHolHtt. Sumki 5
(1997)2 IPNV(Heppell er al, 1992) ¥ MBV
(Hosono et al, 1996)9] sequence®] 7]% 3}



50 o -

biravirus specific primerE A1, HHEEE
el sfidte] Bt olz) FE4d B i)
gilo]2 78 MBVE Hed F Ue Ay E
AlRFataArt.

U ¥ s Z2RES vipelelie & 5
(1995)= 2 5199701 |A| #ojellA, Seo F
(1998)0] Xy & 2|ojolA] BjFFIMEE o] &
std Helslsler, olg uloleiie IPNVEL fAF
g Zoz Bt B dve $elvEke] 94
Ab sjatofell A Zhde] Harw|y QlE wuhdbolE]
29 g gyt ofF 2 NG F 7
2EEZ melsle] AW WS Sy 9
71ZATEA Felit Aol g, Fo] ¥ 2YE
g FRAENM A RS wEEHoxl HolE A
33kl PCRO 9|3t viiiuloleis HE S Alkst
o IS Felsta g e 2] A&7}
4L gl

g ¥ Uy

Virus strain % B{e

PCRYHO 23 sjato]RE HE bimavirus®]
#1ZE 2 slolg|2 Bol3 AERERIS #3y
sl Atojutatolg A2 #2]¥l MBV Y6(Kusuda
et al, 1993), M2 t}E HAHFHA IPNV VR-299,
IPNV Ab % IPNV Sp, ¢ojst ojF fmulolais
¢l infectious hematopoietic necrosis virus(IHNV
HV-E ¢& B3x=didte] Dr. Yoshimizu$} 37

Table 1. List of clinical fish samples employed in this study

9 -

Hgx

Aciete] Dr. Suzuki=HF-E Yol AME3IAL,
A7 BEFQ Hojdt ofF BHEZvlolH 2
el retrovirus of salmonid(RVS BrCo-9221)9} =+
W k] sfjate] wlelgjoA el BIuE A F
oA @ xulo]ed 29 nubchi rhabdovirus(NRYV,
Oh and Choi 1998)¢} o]2jxufo]&] 2%l red
seabream iridovirus(RSIV, Jung and Oh, 1999)
g AMg-stqrh Aol ARE-S vlola{ s kel
Aol wEl CHSE-124 cell, RTG-2 cell ¥ BF-
2 cellg ARE-3ted FHlSkAT]

Fish samples

PCRY % wiYAEE |83t CPE #aAYPoz
si4te] vivpatolel 2 7AE-g S8l ARSE ofF A
£& Table 19] YR vlojeis HEE AR
ol= 4FF2] YAt sfiatolZA 1998 H 1999
d 2] 2 Aol FHAtelE] Hol MAE
FollM oHEE, AN &S, EEYY Fo| ZFEA
Ao 2 Hax|e E-34E JEdey 714
24, 134, A AEEeE ERIEA B 4
TR Lol A Y ?) o2 -80°Ce W
FAALE A Folr AEfdt ME(sample No. I,
3, 4,6, 7,8 9, 1) ¥ 1999 1€ 599
HA F34 B dF 28] 3448 el
= HARE doid oA EAA Azl E AMEH
&l -80°CE WE HES I W 7HAS(sample
No. 2, 5. 10, 12)& AR&-3}3 0, A& A FollA
wupblo|g 2 Mol E 23 AEg U &

Sample (No of fish) Scientific name

Sampling date & sampling site  Average length (cm)

poea

. Flounder (5) Fuaralichthys olivaceus

2. Flounder (5) Paralichthys olivaceus
3, Flounder (3) Paralichthvs olivaceus
4. Flounder (4) Paralichthys olivaceus
5. Flounder (5) Paralichthys olivaceus
6. Flounder (3) Paralichthys olivaceus
7. Rock fish (3) Sebastes schiegeli
8. Rock fish (3) Sebastes schiegeli
9. Rock fish (4) Sebastes schiegeli
10. Rock tish (5) Sebastes schiegeli

—
—

. Sea bass (5)
. Sea bass (3)
. Flounder

Lareolrax japonicus

ot
x4

Lareolrax japonicus
Paralichthys olivaceus

—
W

1. Dec. 1998, Namhae 2.1
17. Jan. 1999. Yosu 25
19. Jan. 1999, Wando 25
3. Feb. 1999, Toyoung 2.8
14. Apr. 1999, Jindo 11.2
16. Apr. 1999. Daechon 11.2
12. Jun. 1998, Yosu 55
5. Jul. 1998, Namhae 13

21. Jul. 1998, Daechon 15

23. May 1999, Yosu 2.0
23. Feb. 1998, Namhae 1.5
24. Feb. 1999, Yosu 2.0
Yosu 25
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o]3 AE& R8sl A FE HdoAE 4
g o2 HE &Aooz A HAdl ol
A4z §4 gojd dA A oj(sample No.
13)8 AMEEIT vlold 2 A& HEole] I/
AL AFEA, ARE ZFh, 9%, JE, i,
@i, F9 Tl it 9 Aslete] dREA of
F& YA, 2oEe o pold st

Extraction of RNA

npolei2: AEE A% ite] F&2 AEHE
1.2, 3, 4, 7,10 11, 12& 744 ANE, A8
T 5 6,8 9% zF 7HAIe] AR F RS @A
Fstdch AEe 7Hzte] "€ stomacher bag®l
Fol 33 deji-5elS WhHERt ¥, TE buffe(0.2
M Tris-HCI, pH8.3, 0.1 M EDTA)S} A|&& 9
18] Bl&E Y FASMMZL, o] A& 045um
filler2 ojzpele] A& MAE AE2FE| RNA
Isolation Kit(Boehringer mannheim Co.)& ©|-&
&l RNAE ®E8tt

Reverse Transcription

7 oA 2HE FEE RNAE 70°CAlA 10
B2 AN F FA] GE3SN HAITIE, o
719l Oligo(dT)15 primer$} reverse transcription
mixtureE ¥ol A 20uie] 24E 50mM
Tris-HCI, pH8.3, 75mM KCl, 3 mM MgCh, 05
mM dNTPs, 10mM DTT, 10 units reverse trans-
criptase(GibcoBRL)7F =7l 8MTh. HAAL ¥
42°CollM 5087 AABIRAT 70°CollA 1587 A
el FEaALAEYS AANYeH, oleh e A
22 dojd cDNAEZ PCRY F¥O g olgsc}.

Polymerase Chain Reaction

PCR primers Suzuki £(1997)°] 2js} IPNV
Jasper strain®] segment AMEZHE TIRQIE L
Zlo]oi(P1/P2)E AMS-3HATHTable 2).

PCR ZZu+8-2 100pMe] 7 primer, 0.2 mM

= - 0

dNTPs, 1U Tag DNA polymerase, 2.5mM MgCl
o] Egrgl EfHEo] 10ng?] templated H713HA
HAlETh RS A 95°CAllM 1870 ¥
4. 48°Coll M 1E7E AR 72°CelM 1870 A
7le 27402 30 cycled F833ACE WHEAHES
1.5% agarose gelg ©]&-3ted 18t

Virus isolation

B YA EE o] 83 AEole] rlojy X PRl
€ CHSE-214 celts AH8-8le] 8t} 44719
PCRE AfEA & AMgEo]Z] oFS] wifoy <
& #dlel HBSSOl &4slal A vl 450
nm millipore filter2 o33t vlg] FH|g
CHSE-214 Al¥ol] H¥st2 CPES] W3S st
of MBV Zide] olgt Holzel HEHA R
g Auel] w2} virus FEAYE EAEAT A
Fufeked 2 100 [U/MI2] penicillin, 100 pg/ml]
streptomycin, 10% FBS(Fetal bovine serum) 3
7} MEM(Eagle's minimum essential medium,

Gibcoy® AHE&1TH
= 4

MBV % IPNV strain® RT-PCR

siat o] Wl RE R BilHA MBV
Y6 ¥ ol ofFEHE EelEox] IPNV(IPNV
Ab, IPNV Sp, IPNV VR-299)Z CHSE-214 cell
lineol] wiokale] zhzhe] wloled: FEILRE WA
O & Suzuki et al(1997)°} #|S}+&F primer(Pl,
P2)Z RT-PCR3}T doizl Holgele] it &3
AHE-E 1% agarose gelolAl H719E3 A3E
Fig. 1o JERIAT} 4F2] oJF Fel vjvinteld
2 PCRY 28l 360bpe] Z7|E 2z DNA
band® FEFHOE YERT-

Specificities of PCR
e FFY ofF Rel HolHAE 0§t

Table 2. Primers used for RT-PCR amplification of bimavirus gene

Primer code

Primer sequence

Product length (bp)

P1 5-AGA-GAT-CAC-TGA-CTT-CAC-AAG-TGA-C-3 360

P2 5-TGT-GCA-CCA-CAG-GAA-AGA-TGA-CTC-3'
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M Ab Sp VR Y6

4360bp

Fig. 1. PCR products in RT-PCR. A 360-bp fragment in
RT-PCR were detected. Three strains of IPNV (Ab, Sp,
VR-299) and MBV (MBV Y6) tested are indicated at
the top of lanes. DNA molecular weight maker (M)
were also run.

B Aolr] ARg-slaal ke WublelE A HE
£ primerE ©]8-%F PCRYQ] Hjolz|x Mg Lol
AL A A3E Fig 291 YERAITE MBV
Y62 FEAHE o] A7|gEol ofs wivtujol
2 Bol3 WE=E 360bpe) 7]olA vERRIL
v, 29] dojit off YEuie]g 23] [HNV, ¢of
3} o]% HE=ZHlo|2Ae RVS, Wil Yujo]
221 NRV 2 &7 olglznlelziAg] RSIV =&
gjate] pCRAIAM = A42HE DNA AHES] ERlo]
B7Fssie

PCRY-& o]88td ZHolAE Y N8R AL
5198 we Pdol 2 Figeie] HHAHE &
o1&t7] #i8led CPE &Rlels|ojzl wivjujol)2: 7
Hol(sample No. 1) ¥ F7H % dol(sample No.
13)9] A% % ¥]F homoginized sampleg §Hg-
AIRD 432 Fig. 3o JeRRIT) slolsis 7hd
FF-E A&HHo Qs BUY Adole 7
$(N1, N2, N3) PCR FZHEo] #7|g5 9
&l IR gdgkaLt, wlolgfl FHHA(VI, V2,

M RVS IHNV Y6 RSIV HRV

-

Fig. 2. Species specificity of PCR. Viruses employed are
indicated at the top of the lanes. DNA molecular weight
maker (M) were also run.

qgx

M V1 V2 V3 N1 N2 N3

| 4360bp

Fig. 3. RT-PCR in normal and infected tlounder. Normal
fish (sample No. 13, NI, N2, N3) and virus-infected fish
(sample No. 1, VI, V2, V3) were tested. DNA mole-
cular weight maker (M) were also run.

V3ol 3mtEle] FHAle] REA MBV Y6 %
IPNVE o] 83t Aajo| A} viabztx] =719 wu
ylolgit Bold FEAiMgo| ERIEojF).

PCRs of clinical samples

=] siato] A RelA AFHA dR), 2HES,
Fo] 2 TAolE e =E PCRY ¥ widHEH
Zyol 98 wvhulelgi s dole] AE HAAE
Table 3o YRS WX 35 F3l(1), 95
(2), %3), T9@4), A=G) ¥ M6 T A
219 el ArbrollA PCRe 2%k wvpulola| 2 A
Zo| gelglojH ., 2udet ME F9 A5,
10), F31(8), thH(9) T WAAtAA v =2
HujuloleAvE A slojHnt, B3t gal(11) | o
(12004 AAEEol Fojoll M oAy wiujut
ojg2e] 7heddelvh EelE oAt

Table 3. Detection results of birnavirus genome by RT-
PCR and virus isolation in cell culture

Sample (No of fish) PCR CPE

1. Flounder (5) + 5/5 + 3/5
2. Flounder (5) + 5/5 + 3/5
3. Flounder (3) + 3/3 + 1/3
4. Flounder (4) + 4/4 + 1/4
5. Flounder (5) + 5/5 -
6. Flounder (3) + 3/3 + 173
7. Rock fish (5) + 2/5 -
8. Rock fish (3) + 33 -
9. Rock fish (4) + 4/4 + 1/4
10. Rock fish (5) + 5/5 + 2/5
I1. Sea bass (5) + 2/5 -
12. Sea bass (3) + 3/3 -
13. Flounder (5) - -
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a1 el FEANZ O QoM 7HE BAl7t 5
AuE O] st vivule|H AR, sjitlFE
8 EeEe vublojgl2E 8o MBVEF &
T} MBVE W2 £598& 79, Wdoju} gx)el
e BFE F 3408 SR o ueie
o] 4L gla, ER A BT
UER 7= gHch(Suzuki, 1996). ©]14E MBVE
3ol W2 v, &30 me} o] FA4E o}
2rg gl ojz|go] vt. Lopez-Lastra ef al.
(1994) ¢} Blake et al.(1995)2 PCRYE |83}
o A71e] HAEZRE IPNVY] §HzE F&3)
o, Suzuki er al.(1997)% nested-PCREH S E
MBVE ZH&dld, tgs 3248 Jeills MBV
g S43 8 ZEE AEse W AL
PCRY-2 HlolgiaFejya vlwsid, el &
Aell ask FoME-go|L} enzyme immunoassay
o] @AI7E Q3R] ¥ora MARIZRE A4
A&stA xidhol] ARgo] 7Fsdt Aol Ut B
Aol M= Suzuki er al©] AHNEF primer sel
2, vipalolels ZAHFOE Hole o]REHEEH
PCRYCE vlo|g|X FHAE HAEI, o4
UERR e slatoi2 R Ele] vvjutolaize]
Zo| PCRY9] o|&o| 7FsEE HAFsIAT} %3,
o] HPHE AREE 735, dA -2l deelM uy
&L e sliatele] o wolg{ Y Al U9l
Hlojgl 2ok wAR-E VERlA] 9437, wilol
elinkg Bolxeg e 7Fsdlthe RS 59
skt

A7, -8 vl deie dxie 2o
gl Hutola A7 Feldthe Bt vk
5, 1995, 2. F. 1997; Seo T, 1998). ¢l H
A WFFEIHHEE o] 83le] HlolHAF RejH
ALE, B ATFE T3 olfjelx B ofFellA
ojn} MBV7} T8l g HoE AztEo| FH
ok & AFoMe et R4 HE wupulo]
gE FEFeE Hole gA|, &g 4 Fol
S508EFEFE PCRHE |83t wutojz]9]
EolfA2E AZsIAt. L AR daiete] Mg
g H3t BE AHoAA ulolzize] §31x7F AF
Hom, gx|, 298, FojdlA e HIER
UERY, SOMEF 46 o] Fdelt. T3, ub

oL wiYge] ogt AEY Evke ¥ HEE
B3t o] A#2RE, 22 vt gty ye
2]l A MBV7F THislE 9len, 1 thFo]
Alge Zlog AzbEc, #aje] ulojyAd Hw o)
iAo 2= fdulolgi o] £717S0] 9§ ot
of HeAYog 77l F& PCRYS o831y
|2 REe] 43 71 REE Agksle W
o] at o] 7kzsil.

gatoll M= MBVZF £RAAE71¢] dxof B4
E Yosn HAE dodle Ao HuET ¢

-out, @R WAl it Heldel A5 olF

ARl AL ] Aolle] WYl HEe] & g
fat w3k B dpoa 28 12709 strainA}
ole|] A REaMJEsH AFE A Fsh Ut

A A

o] =E-& 19983k ST Axwsd
TH] Aol ojs) FYHAGUT. o] A=Y
Ytk
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Detection of Birnavirus from Cultured Marine Fish
Using Polymerase Chain Reaction (PCR)

Myung-Joo Oh, Sung-Ju Jung and Young-Jin Kim#*

Department of Fish Pathology, Yosu National University
*Department of Biology, Pusan National University

To detect birnavirus from cultured marine fish, RT-PCR assay was developed. This method was spe-
cific for aquatic bimaviruses that include IPNV Sp., IPNV Ab, IPNV VR-299 and MBV Y6. The bir-
navirus gene was detected (birnavirus positive samples detected 46/50) from clinical samples signed with
abdominal distension and overall darkening even though the samples gave negative results in virus iso-
lation (birnavirus isolate with CHSE-214 cell showed 12/50).

Key words : Bimavirus, Polymerase chain reaction (PCR), Virus detection, Marine fish
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