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Detection of Marine Birnavirus (MABYV) from Marine Fish in the
Southern Coast of Korea

Hyun-Mi Yun, Seok-Ryel Kim, Wol-La Lee, Sung-Ju Jung and Myung-Joo Oh*
Division of Food Science and Aqualife Medicine, Chonnam National University, Yeosu 550-749, Korea

Marine birnavirus (MABYV) are well known fish pathogens in Asian countries such as Korea, Japan, and China.
Prevalence of viral disease, geological distribution and host or reservoir of viruses were investigated from wild
marine fishes in southern coast of Korea in 2003 and 2005. RT-PCR results showed that MABV were detected
in 17 fishes (10.6%) from 160 fishes. Comparative analysis of the nucleotide sequences and the deduced amino
acids of MABYV genome from wild fishes were similar to reference strains of MABYV and distinguished with IPNV

strains.
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Fig. 1. Sampling sites of the south (A-B, J-L), west coastal area (C,
H-I, G-M) and East China sea (D-F) in 2003 ([J) and 2005 (H).
size)® o]¥}5}o] Al J2ke3ltt. AR whole 2~
Z 100 pLell Proteinase K (20 mg/mL Proteinase K in 10 mM
Tris-HCI, pH 7.5; with Ca®> ion and glycerol as stabilizers.
Invitrogen)& H}o|# 100 uLe] 1/109] H]EZE 10 uLEs
F7k81e] 55°CelA 2717F ¥ESA171aL TRIzol 1 mLe} chloroform
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Marine birnavirus (MABYV) Z&

FE total RNAE 95°CollA 10:23F WAL #, 50 nM
Tris-HCl, pH 8.3, 75 mM KCl, 3 mM MgCl,, 0.5 mM dNTPs,
10 mM DTT, 10 units reverse transcriptase (Bioneer Co., ROK)
Z F7Isle] 42°CollA] 1AZFE<t cDNAE skl %
cDNAE Suzuki et al. (1997)°] 2]l "EE01%] VP2/NS regions
target® % SH= PCR primer set (first step; MP1:5'-AGAGAT-
CACTGACTTCACAAGTGAC-3', MP2:5-TGTGCACCACA-
GGAAAGATGACTC-3"/second step; MP3:5'-CAACACTCTT-
CCCCATG-3', MP4:5'-AGAACCTCCCAGTGTICT-3"Y& A&3}
o] RT-PCR= AAISIAAT}. PCRS AccuPower PCR premix tube
(Bioneer Co., ROK)®ll ¢cDNA 3 uLE % ©], Thermal cycler
(Perkin-Elmer 2400Y5 AR-310] iA1= 95°C 132, 50°C 13T,

=

72°C 133} 30 cycles® S5AIZAT A= 34| PCR A
B uL= 9o] 95°C 1%, 48°C 13, 72°C 157} 30 cycles®
SE3F5t) PCR 535 2Ha2 1.5% agarose gels ARE-ato]
7] 9%3%t $ UV transilluminator dollA] 27| 54 &l
3} Th. PCR productsi= gel purification kit (Bioneer Co.
ROK)E ©]&3F] A ¥ sequenceste] GenBankell 5-AE tf
S MABV strain®] sequence datas ©]-831° Genetyx-Win
Version 5.1 program® % #413191 1, Mega 39} ClustalX 1.8
program= AR8-5}09 phylogenetic tree (UPGMA)ZE 3/dS
Hlwste] 1 A7 SIAE gRlEsich
4

MABV &

Feosllel AFElieke o ® AL o FE AEE 3t
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2ATH Table 1).
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Table 1. Results of virus detection from various wild marine fishes sampled in 2003

Sarsriltpélsmg Fish species (Number of fish examined) Size (cm) (Number of detecz\é[dl?lllgu\l/nber of examined)
Claudy catfish Scyliorhinus torazame (2) 35-40 -
Sevenband grouper Epinephelus septemfasciatus (1) 27 -
Mirror dory Zenopsis nebulosa (2) 25-31 -
Common conger Conger myriaster (1) 78 -

A Scorpion fish Sebastiscus marmoratus (2) 20 -
Blackmouth angler Lophiomus setigerus (2) 32-41 -
Red tilefish Branchiostegus japonicus (2) 28-30 -
Redseabream Pagrus major (2) 35-50 -
Yellowback seabream Dentex tumifions (5) 13-15 -
Striped grouper Epinephelus latifasciatus (1) 30 -
Grouper Zalanyhias azurnanus (1) 14 -
Mirror dory Zenopsis nebulosa (1) 30 -
Shotted halibut Eopsetta grigorjewi (1) 25 -
Cubed snailfish Liparis tessellatus (1) 27 +
Amoreadweasel-fish Haplobrotula armata (1) 33 -
Scorpion fish Sebastiscus marmoratus (2) 20 -
B Blackmouth angler Lophiomus setigerus (2) 32-41 -
Red tilefish Branchiostegus japonicus (2) 28-30 -
Horse mackerel Trachurus japonicus (1) 24 -
Horse king fish Kaiwarinus equula (1) 17 -
Yellowback seabream Dentex tumifions (2) 13 -
File fish Thamnaconus modestus (1) 25 -
Japanese barracuda Sphyraena japonica (1) 32 -
Slender lizardfish Saurida elongata (1) 65 -
Finespotted flounder Pleuronichthy cornuts (4) 20-22
Blackthroat seaperch Doederleinia berycoides (2) 15 +(1/2)
C Goldeye rockfish Sebastes thompsoni (1) 17 -
Armored weasel-fish Hoplobrotula armata (1) 34 -
Blackmouth angler Lophiomus setigerus (1) 33 -
Skate ray Raja kenojei (1) 40 -
Finespotted flounder Pleuronichthys cornutus (1) 20 -
Largehead hairtail Trichiums lepturus (1) 65 +
D Cubed snailfish Liparis tessellatus (2) 20 +(1/2)
Blotched eelpout Zoarces gilli (1) 40 +
Blackmouth angler Lophiomus setigerus (1) 30 -
Yellow croaker Larimichthys polyactis (1) 20 -
Finespotted flounder Pleuronichthys cornutus (4) 19-21 +(2/4)
Largehead hairtail Trichiums lepturus (2) 70 -
Amoreadweasel-fish Haplobrotula armata (2) 22-26 -
E Speamose grenadier Caelorinchus multispinulosus (2) 26-32 -
Blackthroat seaperch Doederleinia berycoides (4) 16-22 -
Mirror dory Zenopsis nebulosa (1) 14 -
Yellowback seabream Dentex tumifions (1) 12.5 +
Yellow croaker Larimichthys polyactis (4) 17-19 -
Belted beard grunt Hapalogenys mucronatus (1) 18 -
F White croaker Argyrosmus argentatus (1) 22 -
Purple pike conger Muraenesox cinereus (3) 65 +(1/3)
Total 80 9
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Table 2. Results of virus detection from various wild marine fishes sampled in 2005

SarSIilt;; lslng Fish species (Number of fish examined) Size (cm) (Number of detec té\g?g?jmber of examined)
G Yellow croaker Larimichthys polyactis (6) 9-12 +(1/6)
H Korean flounder Glyptocephalus stelleri (10) 22-30 -
1 Claudy catshark Scyliorhinus porazame (5) 35-37 -
J Sting fish Scorpaena izensis (10) 14-24 +(1/10)
K Yellowback seabream Dentex tumifrons (10) 11-12 +(3/10)
L Yellowback seabream Dentex tumifrons (10) 11-18 -
Common conger Conger myriaster (8) 32-60 +(1/8)
Rock fish Sebastes schlegeli (6) 18-25 +(1/6)
Butter fish Pampus argenteus (5) 17-20 -
Flathead mullet Mugil cephalus (3) 17-40 -
M Bartail flathead Platycephalus indicus (2) 28-45 -
Belted beard grunt Hapalogenys mucronatus (1) 20 +
Tongue sole Cynoglossus semilaevis reliscus rhomaleus (1) 35 -
Flatfish Paralichthys olivaceus (1) 20 -
Dotted gizzard shad Konosirus punctatus (1) 22 -
Sand smelt Sillago sihama (1) 20 -
Total 80 8
7P oo, BEdE oA woRelA 7P =9kth 2003 Sl FEA EHIES o Adske dlRE doR o
W3 2005 vlole s HE0] QIE W AOPHEE AolZ v QM MABVE: ¥ A Ao AKIE AT ojuls)
wal BH ule]g] A HEL 2003 TS 20050l O ol 7] 60%, 1572l 35%°14 MABVE] genomeo] #HEH %
AZo] = ou Aol ukE wpole s HEES] F41 A & W MABVE A afjelel] el skl Sl= Zle
o] QU3UTE MABVE 198310 9] ekalsl wojoli] 2] 2 H1¥o] 1TH(Suzuki and Nojima, 2000). MABVE 2
WA o, o] vt sitelFoll A MABV w27 B o] Haljobrke] Akt of [l |A], 7o), Eef, o, nprhy

Hlon, 724 A&l A4, sl = ERE 6l
FoME MABV F+3A= AZ % A tHSuzuki et al., 1998,
2000; Sorimachi and Hara. 1985; Kitamura and Suzuki, 2000;
Kitamura et al., 2000a,b; Kitamura et al., 2003). ZZ2]1l °o|&

of, Wk, SIS 73] FollA] A& = Q=T (Takano et al.,
2001; Watanabe et al., 2002), ¥ Aof|A -2juUete] H$ &
Toaloh Adalicre] A Agtel Wxsk= 20w Ve A}
Ark skl 160k & 12F 17wk ollA MABVZF HEe]

Table 3. Comparative analysis of the nucleotide sequences and deduced amino acid sequences among five strains of wild fishes sampled
in 2003 and 2005 and reference strain of reported MABV and IPNV.

Percentages of homology between nucleotide sequences

§ Strain MABV MABV MABV MABV MABV MABV Bbc- CC-M6 RF- YSK3 FSF- IPNV  IPNV IPNV IPNV
§ NC1 Y6 AY98 HI SY Y-10K M8 M27 E65 VR-299 AM-98 Ab Sp
g; MABV NC1 - 992 985 917 977 97 985 985 985 985 977 83.2 824 803 763
£ MABVY6 97.2 - 992 985 985 977 992 992 992 992 985 83.9 832 81 77
S MABV AY-98 972 100 - 917 917 97 100 100 100 100  99.2 84.7 83.9 803 763
g MABVHI1 972 100 100 - 985 977 977 977 9717 917 97 84.7 83.9 81 763
5 MABVSY 972 100 100 100 - 917 917 917 9717 9717 97 84.7 824 81 763
E MABV Y-10K 97.2 100 100 100 100 - 97 97 97 97 962 83.9 824 81 755
£ BBC-MS8 972 100 100 100 100 100 - 100 100 100 992 84.7 839 80.3 763
gj CC-M6 972 100 100 100 100 100 100 - 100 100 992 84.7 839 803 763
g RF-M27 972 100 100 100 100 100 100 100 - 100 992 84.7 839 80.3 763
fo YS-K3 972 100 100 100 100 100 100 100 100 - 99.2 84.7 839 80.3 763
% FSF-E65 97.2 100 100 100 100 100 100 100 100 100 - 83.9 832 795 755
& IPNV VR-299 888 916 916 916 916 916 916 916 916 916 916 - 97 763 748
§ IPNV AM-98 888 916 916 916 916 916 916 916 916 916 888 100 - 77 763
& IPNV Ab 81 837 837 8.7 8.7 8.7 8.7 8.7 8.7 8.7 81 83.7 83.7 - 88.8
IPNV Sp 81 837 837 8.7 8.7 8.7 8.7 8.7 8.7 8.7 81 83.7 83.7 843 -




Hallelk Ajtal oFelli] Marine birnavirus (MABV)] & 17

Ab " \/R.299 AM-98

IPNV

MABV

Fig. 2. Phylogenetic tree (UPGMA) represents the relationship of wild fishes and reference strain of MABV and IPNV based on nucleotide
sequences of VP2/NS. MABYV strain and their host fish; BBG-M8 (Belted beard grunt H. mucronatus), CC-M6 (Common conger Conger
myriaster), RF-M27 (Rock fish S. schleli), YS-K3 (Yellowback seabream Dentex tumifrons), FSF-E65 (Finespotted flounder Pleuronichthys
cornutus). GenBank acession numbers for nucleotide sequences are as follows: Y6; AY283781, AY-98; AY283785, H1; D61386, SY;
D61385, Y-10K; D61389, IPNV VR-299; L40584, IPNV AM-98; AY283780, IPNV Ab; L13664, IPNV Sp; AJ622822.

H=l, wole] wE], S7HAIA, A, SE, Sl A
A, EH7), 7R o] Bk, golihe] o] o) gdol
A= MABVZE 7E0] Ho] MABVE] A28 552 gRlx o]
A}, Suzuki and Nojima (2000)= A4 o|uljzli 7ol MABV
9] H2 HAEES RAsIANE vlole A FelE2 vl Sk
= B3I & ATolX % CHSE-214 FSEE ARS8}
of uloleAE e viYstl ot mjekE] oA #] 9ke- FHellA
STFAZHNN SFror T8 2 A o=zt 14
o] = Z oz A7tE|oj Kt} Kitamura et al. (2003) 5=
o} ZRTE| EASH: MABV 314K o2 o Folli= A%
RE10€ o572} H™ MABV 34k ofo] S7kettiar Bl
st o, JAEE P fucataol ] F-AASEZH(PCR) 7= 2
MABVE AE3 AaelA & 9] 78004 108714= MABV
AR AAINE 108 o]Fo] MABV 7k S713ke B
V3], 2 A= Aol EAlskE MABV -3¢
9] ofo] A& AAFH AAst AFE MER 7] el
MABV #Z&£&0] Hiehd Ao w AJztsoxic),

MABV+= o]} o] 72 WA infectious pancreatic
necrosis virus (IPNV)2} FASFARE, VP2/NSAAF-R0] ek
U= f2]8H] Zpolef| 7| Fste] thE wlolg AR gHio] €t
(Heppell et al., 1993; Dobos, 1995; Hosono et al., 1996).
 ArellA HES ARt o7l FETEe] A7 Q1 b
W A3}, GEA tEA Q] HYARl IPNV straing =
o] Hojx|H, sake] FA HA SellA EelE MABV) =
& dEE vERe], dl 2 T ERAECN HEEE
MABV F3A= =270 Pinctada fucata 52 57l 7
=% MABV f4A; 2 oF2ak Wojox] 128k Y-6 strain®]
MABYV nucleotide sequence®} -57d°] ¥3th= Kitamura
et al. (2000a, b), Isshiki et al. (2004)2] A} Aute}l A}
At
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i =

Marine birnavirus (MABV)i= S 2.3 o7 HAAZA A&
G oA A E e o] o] % Tkt sjitolFelld] MABV
wE7E BaEglom ARl AER A, dlYe] =Y &
FAE M= MABY 327 F A& E L QT 2 AT
= Marine birnavirus disease ©l| tht ofgsha] o] Jgko
2A AL o] FZHE Q] MABV AE U AgZ ¥, B
olFell theh FHsHARl ZARE HA 0% 200373 2005K%
of TF=ralled 3%, AslIet sAIH 1] Faligt sA- A

5 ANASFSITE. RT-PCR (Reverse transcriptase-Polymerase
Chain Reaction)> ©]&3+ A-43} A4t sfjalkelF 160mH]
= 13% 1791 elX MABVZE AZE o] 1199810.6%5 B3l
th AR 13E9) o) F 53] ool 7w AEE
= B3Ik ZRRAAE of Fell A 22§ MABV FelitT= 9714
o FA A 94.7%-100%, o)At A4 elA 97.2-100% A
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