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Production of monoclonal antibodies against marine birnavirus
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We developed and subsequently characterized mouse monoclonal antibodies (mAbs) against marine
birnavirus (MABV). Eight hybridoma clones secreting mAbs against MABV were established. All
eight mAbs (8G6, 11C3, 15E3, 17H6, 32A6, 35A7, 38B5, and 47E3) were reacted with viral protein
3 of MABV in MABV-infected CHSE-214, whereas, no reactivity was observed in normal CHSE-214
by western blot analysis. Moreover, these eight mAbs were strongly reacted with MABYV, and no
cross-reactivity has been observed against other five fish viruses (hirame rhabdovirus, infectious hema-
topoietic necrosis virus, nervous necrosis virus, spring viraemia of carp virus, and viral hemorrhagic
septicemia virus), although five mAb (11C3, 15E3, 17H6, 32A6, and 38BS5) reacted with both MABV
and infectious pancreatic necrosis virus by enzyme linked immunosorbent assay (ELISA). These results
indicate that the mAbs can be of value in MABV detection.
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Marine birnavirus (MABV)+ Y X|(Paral-
ichthys olivaceus) %2 Y}°l(Seriola quinqueradiata)
2olol] g HALE FEE B ohy2} ket 8
Aol ol ZaEHE BAAZ <A UATk(Sorim-
achi and Hara, 1985; Kusada et al., 1989; Issshiki
et al., 2004; Yun et al., 2008). = Ul oll A MABV+
19951 'F 2] 2 ojollA 25 B ¥ ol F, FA| A
ok ofy e} Agojol A= HEH L K(Sohn et
al., 1995; Oh et al., 1999a; 2000; Jung et al., 2008).
Jang (2019)< 2014-20179 GX| TE437 F4%
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ol A& 34/167 1}2](20.3%)°N A [6/18 FH4(33.3
%], AN A= 324/1,276 2] (25.4%) Sl A [15/
16 944 793.8%)] MABVZF AZH o], I X

27l A= MABVE] ZHo] Rk E o] 5o

A= AT Oh et al., (2006)2> HX] wAdo]
MABV ¢} Al (Edwardsiella tarda %=+ Vibrio har-
vey)©l TF AAEHH Mo &= A ET HA
&o] Folxltta Baste], QA FAA A= A
o]7] ¥k o} WA ol7] & Aojr]el = MABV
ol o3 Fo|7b e "l

MABVE AAsts Mo ZE ofF F3A=2
E AM8% E2] vl H I reverse transcriptase poly-
merase chain reaction (RT-PCR)°] 2 AL&-5H 31
S THOh et al., 1999b; Munro and Midtlyng 2006;
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Jung et al., 2008). ©]
7F sttt Aol oy, HAE 98
AY 3} E58 Aurt o 3tz oA A}
&st7lole @A vk S 5 1Y A=vtE
123 W (lateral flow immunochromatographic as-
say, LFIA)2 &9 A §E-g& 7|Hto =2 3= &
FAAE HH oz AFHo] st Aol
Ao, BA e TR HdAES RN A
Abetz] 18l de] AREE AL Ath(Wong and Tse,
2008; Huang et al., 2016; Banerjee and Jaiswal,
2018). B Ao A= LFIA 7]¥F MABV &7 AL
& 71E NS 9% 712Ad7 =4 MABVel tig
©HE 2 A (monoclonal antibody, mAb)E A 45}
1A} Pk

YA Z5E £ MABV(EE 5 NC-1, Gen
Bank NO. AY283784)% A}-8-3}] mAbE A %3})
%t MABVE chinook salmon embryo (CHSE-214)
A3zo) FHFEsle] tizFo 2 vjekdl & 4CollA 12,000
pmO 2 303 AR NE FFAEES A
A F 4TS £ MABVY 52
Jeong et al. (2017)] Rl wel AAIEAT £
H uvlo]H 2 AFZ Bl polyethylene glycol (PEG)-
6000 (Sigma-Aldrich, USA)3} NaCl& 472+ 7.5%
(W/v), 2.3% (wv)2 713 3 4Coll A overnight
St PEG7E A 2ld uhol2] 2 wjgFd & 4C o
A1 12,000 pm o2 3027F AR g F, pellets
phosphate buffer saline (PBS: 0.13 M NaCl, 2.7 mM
KCl, 4.3 mM Na,HPOy, 1.4 mM KH,PO4) $+54-
° 2 Attt A2 30,000 rpmoll A 2A4]15F
S A4S AN F pellet= PBSE A F-frAl
A vlolg]~E FFATh

MABVol tg mAbe Kim ef al. (2018)2] HH
o we} A2 ATE T3 MABV(SF 100 1g)2}t
complete freund’s adjuvant (Sigma-Aldrich, USA)E
SEOE 4o BALB/c PH-2=2] Etol 12 HF
& &, 25 Fol FY3 MABV(SF 100 1g)E AH&
stof 23 WoIBHTh A% WY 39 F nhgo]
v =4& EE3 ¥ PEG-1500 (Roche, Ger-
many)< AF-83} myeloma cell (SP2/0Agl4)3} &
A2 & fetal bovine serum (FBS) (Gibco, USA)©]
10% #7148  hypoxanthine-aminopterin-thymidine

~—

=
T

4914

(HAT) 1A (Gibco, USA)E HAEAZ] 3 96 well
platecl] EF3t 37CE AAH CO, vl g7 A
Hj) 23} 94 th(Liddell and Cryer, 1991). %43 hybrid-
omat %% MABVE Yoz A§3te en-
zyme-linked immunosorbent assay (ELISA)H .2
SR 33] o) AF Ao R FEY B}
Aok A ¥ H mAb2] isotype Pierce rapid ELISA
mouse mAb isotyping kit (Thermo, USA)E A}-&3}
of AAsAt

A A3k A ] MABV Q14 §-915 ERlIstr] 9
8] 533 MABV, MABVel 7+<1¥ CHSE-2149}
3’4 CHSE-214& AF-8-3}4 sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE)$}
western blot2 A A3} tH(Laemmli, 1970; Towbin
et al., 1979). =3 MABVE 12% polyacrylamide
geldll loading ¥+ $ 30 mAolA 7953t A
719% T5 ¥ gel& 0.2% coomassie brilliant blue
R-250 (Wako, Japan) 2.2 A3} % T}, Western blot
& W719% o gel (FY: MABVel 7<1¥ CHSE-
2149} A4 CHSE-214)S nitrocellulose membrane
(Bio-Rad, USA)°ll blotting 3+ 3 ¥ A5roll A A2}
3 mAb (12} &A)))2} alkaline phosphatase (AP)7}
0] = goat anti-mouse IgG serum (novus, USA,
22 FA)O 2 WA 7] WA A 100 mM Tris-
HCI, 100 mM NaCl, 50 mM MgCl, (pH 9.5) 20 ml,
NBT (75 mg/ml 4-nitrotetrazolium blue chloride) 90
ul, BCIP (50 mg/ml 5-Bromo-4-chloro-3-indolyl phos-
phate p-toluidine salt/dimethyl-formamide) 70 nl]1=
A Ete] §QFo & FRIgh & WA A2 M (1 mM
EDTA, 10 mM Tris-HC)& 37133t MABV O
2 E AlE= 24 well tissue culture plate (Nunc,
Denmark)ol] @& .2 Hlj ¥ CHSE-2149] MABV
E AT 5 3dA vl FH S A A3 Hank's bal-
anced salt solution (HBSS) (Gibco, USA)ZE A| L E
33] SAgk 3, SDS-sample buffer 1 mlS %7135}
A ZE lysis A2 F 100Col A 383 AA 85}
AT A A= 919t 5L HHo= A
ZheF Aot

AAg mAbe| Eol=F EA435H7] f1a 7%
of 7 nHiolg = FFAE AHE3te] Kong et al
(2019) B ol F3jl ELISAS 2 AI3FSITh 759] of
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5 ulo] 2] 2[MABV (10°* tissue culture infective
dose (TCID)sy/ml), 1A #73] AFS-HlFo] 2 2~ (in-
fectious pancreatic necrosis virus, IPNV: 10°%
TCIDsy/ml), ‘g X] 9 =H}o] 2] 2~ (hirame rhabdovirus,
HIRRV: 10** TCIDsy/ml), A4 =8 7] 3 A}Zn}o]
2] 2 (infectious hematopoietic necrosis virus, IHNV:
1073 TCIDsy/ml), A7 3] AkZ1}o] #] 2 (nervous ne-
crosis virus, NNV: 108 TCIDsy/ml), o] E-1}lo] 2]
Z2~(spring viraemia of carp virus, SVCV: 1075
TCIDsy/ml), vlo] & 2243 &8 A 9] & Fnlo] 2] 2 (viral
hemorrhagic septicemia virus, VHSV: 10°* TCIDsy/
)& SH/HTE 3208 3438k 96 well ELISA
plate (Greiner bioone, Germany)©ll Z}7+ 50 pl & &
3 3 37CollA ovemight 3] &S FHIS
t}. T-PBS [0.05% Tween-20/PBS (v/v)]Z 3% MA
S &, 5% skim milkE 380 pl & EF-3ke] 25T
A 1A1ZE E<F blocking 3FATH 12 A 2= &
ATl A A= mAbE 50 pl A EF3ske] 25C o
A 1AIZE T RESAIFH AL, 23 A & horseradish
peroxidase (HRP)7} 34| ¥/ ©] Sl goat anti-mouse
IgG serum (Youngin, Korea)S 5% skim milkZ
1,0008] 3|43t 50 ul/well #5331 th. ELISA
WAl [tetramethylbenzidine (TMB) substrate sol-
ution] (Surmodics, USA)S 50 nl/well ¥F3} 30
3 EAEE S IN HS04E 50 ul/well o] A4y
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&3 MABVE AHE35te] SDS-PAGEE Al
3k A3} oF 49 kDa¥} 29 kDa2] EA}eFo] &lE
ThFig. 1a). Park (2004)2] 7oA = MABV(&¢E
F: NC-1)9] 72 @iz oF 52 kDa [viral protein
(VP) 213} 29-31 kDa (VP3)C. & R 13t & o
T-2] SDS-PAGE €& Park, 20042] ZA3}o} AL
skt

E5% MABVE vhg-2o] AHA ] & wpe-x
o] v 223 myeloma M3EE §FAIA hybrid-
omas A2t} HybridomaZ2 FE A==
A= ELISAH O 2 g & g AHo=z 3
3] 243 HFTHO=Z 8719 mAbE A
t}8G6, 11C3, 15E3, 17H6, 32A6, 35A7, 38B5,
47E3). A8 H 87019 mAb2] isotype= A1 A
7, 8712 mAbY] heavy chain® EF IgGl1E YEF
o, 57] mAb (8G6, 15E3, 32A6, 35A7, 47E3)%}
37} mAb (11C3, 17H6, 38B5)<] light chain Z}z}
kappa$} lambda® WEFstTH(data not shown).

B ATl A A= 871 9] mAbeF MABVel 7+
¥ CHSE-214¢} A/} CHSE-214Z A}-83}] west-
emn blot2 A A3 23} 8712] mAb =5 MABVO
7+ ¥ CHSE-2149) A1 ¥F W83} a1(¢F 29 kDaoll
A W=7} 2E)(Fig. 1b), B CHSE-21400+& 1t
S3FA] &Fkth(data not shown). ©]d2] A}, A2}

kDa M1 2 345 6 78
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Fig. 1. SDS-PAGE analysis of concentrated MABV (a), and western blot analysis using MABV-infected CHSE-214
(b). M: molecular marker, 1-8: mAbs (8G6, 11C3, 15E3, 17H6, 32A6, 35A7, 38B5, and 47E3).
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Fig. 2. Specificity analysis of eight monoclonal antibodies (8G6, 11C3, 15E3, 17H6, 32A6, 35A7, 38BS, and 47E3)
using ELISA against seven fish viruses (MABYV, IPNV, HIRRV, IHNV, NNV, SVCV, and VHSV).

= 8719] mAbE= MABVOl 74 CHSE-2140 A
MABVYHS Eo]# o g wk-3(S14] 7-9): VP3)3t=
Zlo] A=t

mAb®] 5o|=F 2ALEY] 98l 759 ol F nt
o] 2] 22(MABV, IPNV, HIRRV, IHNV, NNV, SVCV,
VHSV)E Yo7 AL-&3}le] ELISAS A A5
th(Fig. 2). 8712 mAbE= MABVOlA =& OD#:
(0.46-1.77)& RS, 5%°] o]/ Hio]2] 2~(HIRRV,
IHNV, NNV, SVCV, VHSV)oll & % OD#(0.07-
0.5)% YEFAATE ©]F 5719 mAb (11C3, 15E3,
17H6, 32A6, 38B5)= MABVX.T} ODZko] S| qt
IPNV = 8H-&-3} 9 THOD4L: 0.66-1.13). mAb 8G6
7} 35A72 MABVO Z3HA WE-8-315 31(1.18-1.2),
& 6F9 ol F Hlolg el M8 ¥h3-EhA]
$ktH0.08 ©]3}). mAb 47E3-2 MABVO A Th4 &
£ OD(0.46)S BYP o, T2 659 o F nlo]
2] 2ol = WhS3kA] 249tH0.09 ©]3F). mAb 15E3
I 32A6-> MABV 723 ¥H-3(1.53-1.77)= R4
3 IPNVO = HF-5(0.66-0.71)3F5 o, T2 5% 9
o] 7 nlolg] 2ol = ¥Hg3hA] Z9kth0.19 ©]3}). 3
0] mAb (11C3, 17H6, 38B5)= MABV (1.37-1.44),
IPNV (0.96-1.13) ¥ T2 5%9] oF Hlolg 2~
(0.26-0.49)9 = HH-Z-3} AT} ATk 5F2] o] F nf

ok
=)

Eis

o]

ol# 2 it ODF o] Tl =
79 FARIEE, o] & uvlole] 2ol gk
W32 obd A0 g AtgHTh oo A 87
mAb+ ELISA°| A MABVel 73}A P%‘S}%
< A3t skANE o]F 5709 mAb (11C3,
15E3, 17H6, 32A6, 38B5)= MABV®u ojujz}
IPNVo = Hg3l= Ao AT IPNVE
MABV$} &Yt Aquabirnavirus <0l 43F= Hlo]
2 22 A anti-MABV mAb: IPNV £ FE0| o
3 wapgkg-o] YEebd 4 ki BarEo] ¢l

(Nakajima and Sorimachi, 1996; Park, 2004), % <]
HEL wAHEE o2 ASHT B AT7E 53
MABVE 14)3h= % 87119 mAbE A& 4= 2
94}\1*4.. O]T‘—:Z‘ mAbE= zs‘t?f LFIA 7] " MABV d#&-4
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