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Production of monoclonal antibodies to immunoglobulin M of
sevenband grouper (Epinephelus septemfasciatus)
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Immunoglobulin M (IgM) of sevenband grouper (Epinephelus septemfasciatus) was purified by
mannan-binding protein (MBP) affinity column. The purified IgM had an apparent molecular weights
of 76 (heavy chain) and 28 (light chain) kDa in sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE). Eight hybridoma clones secreting monoclonal antibodies (mAbs) against
sevenband grouper IgM were established. Antibody detection enzyme-linked immunosorbent assay
(ELISA) with bovine serum albumin (BSA, antigen) and the 8 mAbs revealed that optical density
(OD) values were clearly different between sera from BSA-immunization and non-immunization of
sevenband grouper. These results suggest that the produced mAbs in this study are specifically reacted

with IgM of sevenband grouper.
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T&: 2426 C)oll th=F HAPZF AL Tk (Kim
et al., 2012; Kim and Kim, 2015).

AEolfe] A= 247 A [74: immu-
noglobulin A (IgA), IgD, IgE, IgG % IgM]<} &<l
FZ IgM, IgD 2 IgT/IgZ 2 TAH ] o, o]F
IgM2 o 7o A3 oA 71 ol A8t
o WA £} BA FR A4 59 7F
S 3= Ao E BiFo] Y (Wilson and Warr,
1992; Crowther, 1995; Kaattari and Piganelli, 1996;
Pilstrom and Bengtén, 1996; Tort et al., 2003; Zhang
et al., 2011; Ye et al., 2013; Peter, 2014). o] 72
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Ao B HE [gMS HET o Utk WA &
= B S s R ol WA el 4
A B AFE AEsAY A e ZE
olg & g 4 At} (LaPatra, 1996; Watanabe
et al., 1998; 2000; Kim et al., 2008; Kole et al.,
2019). sAIRE Qo) EA 5= IgMS AE3H7] 9
A= [gME 148k FAI7F B skt A7t
A F430] IgMell tigh A= BgEo] A eko}
B AFdAE T IgMol e dEE A
(monoclonal antibody, mAb)E Ay 45l 2} 3} T}

sl e Adusta F4EE &gt
A AREFQl A%FE T (S 700-900 )2 H
FAMo A A Este] Zefstdnt AL Y
2o A 3083 WX F, 6,000 rpmoll A 2083t
A&t EHES EET £ 1gM AA ol A&
St ES AlZE mAbe] SoldS ZARH] ¢
sto] 73 /d0] 2k (B AS: F 800 g)oll
bovine serum albumin (BSA)E Z+Z} 1 mg/200 pL2
E7 o] FARRE & 300 L 2 (AFS 421 20-227C)
off AME3HAA 1, 17, 25, 38 A W F-A Wl A )
dato] A S EYstAth iz € T4
o] 1u}g] (AF: 750 g)°ll phosphate-buffered saline
(PBS, pH 7.5)% 200 pLZ B-7}o] FASE & 99}
FYS WHoz FEEstH T

A IgM9] A 2t mAbe] A4 Kim et al.
(2017)°] ol wet AASATE T4 1gM
< immunopure IgM purification kit (Pierce, USA)®ll
E9 /= mannan binding protein (MBP) affinity
columns Ab&3te] wiwde web gAsHA T
(Kim et al., 2017). mAb2] AYAHS HAH 4] o] 2
IgM (100 pg)S BALB/c V-0l S A & ]
& 222 # 3l polyethylene glycol (Roche, Ger-
many) & AFE-3l4] SP2/0 myeloma A Z9} -§3 A
Z1 & HAT ¥} A] (0.1 mM hypoxanthine, 4x10* mM
aminoprotein, 1.6x10” mM thymidine, 10% fetal bo-
vine serum in Dulbecco’s modified eagle medium)®]
A ST (Kim ef al., 2017). %73 hybridoma+
AAE T8 I[gMS AH83FY  enzyme-linked
Immunosorbent assay (ELISA)Z A'H3}% 11, 33
o Algk MY o T FEYIIATH AEE mAb
9] isotyping-> pierce™ rapid ELISA mouse mAb

Lot

Loy - 4904

isotyping kit (Thermo, USA)S A}R-8-3te] AA3HA )

sA ol 1gMe] AA| ARE FIst7] 95k so-
dium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE)E A A|&FATH (Laemmli, 1970).
AAS T4 [gM<S 12% polyacrylamide gelS Ak
g3t 71953 ¥ coomassie brilliant blue
(Wako, Japan)E2 A stA ). T4 IgMel ol gk
mAbE AJ4FSH= hybridoma®] A'E 32} A 2-E mAb
7F S0l IgMe A EAE A #5ke
Kim ez al. (2017)¢] *Hol| weh ELISAS A A8
o 540 IgME 1243t hybridomaE A8 3}17]
A AAT 540 1gM (250 ng/50 pL/well)S
ELISA plate (Nunc, Denmark)®ll coatingd+ %, 13}
FAZE B AFNA A A3 hybridoma] v Y
< 50 puL/well & EF3FR L, 22 A ZA 5%
skim milkZ 1,0009] ]2 % horseradish peroxidase
(HRP) conjugated & 7}-$-2 IgG 94 ¥4 (Youn-
ginfrontier, Korea)< 50 uL/well 2 339t} 2t
Zkel A= 25CoA 1A3E F<F wkEstTth
Tween-20 Z3+¥ PBS (T-PBS)Z 5H 44319 11,
ELISA 2219 (100 mM Na,HPO,, 50 mM citric acid,
1 mg/mL o-phenylenediamine, 0.03% H,0,)< 50
pL/iwell & 233 & 25C o)A 158 &<k w3}
ST} 2N H,SO4Z 50 pL/well 2 Ho] @A) 0k-§-S-
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Fig. 1. SDS-PAGE analysis of sevenband grouper IgM
purified with mannan-binding protein (MBP) affinity
column. Lanes are M: molecular marker; IgM: purified
IgM.
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Fig. 2. Antibody detection enzyme-linked Immunosorbent assay (ELISA) with bovine serum albumin (BSA, antigen)
and 8 monoclonal antibodies (7A10, 17B1, 19A11, 21F5, 32D8, 35F9, 46C12, and 47G10). BSA1 and BSA2: sera

from BSA immunization of sevenband grouper. Cont: serum from non-immunization of sevenband grouper.
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23 dA)S 5% skim milkE 408] 3243}l 50
uL/iwell & 253931, 23 FA 2= B Aol A
A2+ 82 mAbS 50 pLiwell 2] 531901,
32t Al 5% skim milkZ 1,000 3] 2] HRP-
conjugated S nh9-2 IgG F4 A S 50 pLiwell

A EFetA T A v A 212 99t F
eohﬂ A A8 T

MBP afﬁnity columns A3l 5409 IgM
< AA ¥ SDS-PAGEE AAI A, oF 767
28 kDao] BAoA WEs BRHAG (Fig D).
ATl 79 I[gMS Yutz © & SDS-PAGE #ol A
heavy (H) chain®} light (L) chain®] Z+Z} 71.5-78
kDa#} 22-26.5 kDa ¢l ell 4] #ZHrhi Bilx o
ATH (Wilson and Warr, 1992; Magnadottir, 1998;
Pucci et al., 2003; Cheng et al., 2006; Shin et al.,
2006; Kim ez al., 2017). vtg] ol &3l= 225
vl2] (E. coioides) 1gM9] #A7F2 H chain¥} L
chain®] 77} 78 kDa¥} 27 kDa2. & Hi1E o] 9t}
(Cheng et al., 2006). ¥ ATl A FA|g 401
Ig2 7]&0l g g Inte & Bxe 4=
offF IgMe] A FABIERE AAHE Ig= IgM
S Z AsHEY. B AFE 53 MBP affinity col-
umns AR SA 09 IgMEe BAT F US
< EAstA

AAE T80 [gMe w20 HAZ &
vp$-2o] B3 223} SP2/0 myeloma A EE &%
Al hybridomaE A &3}t Hybridoma= F-H
A EE A S ELISAY .2 A3 & A3 3
Ao FrYs HFHE 8719 mAbE A
W59t} (7A10, 17B1, 19A11, 21F5, 32D8, 35F9,
46C12 2 47G10). 8702 mAbol| T gk isotyping=
AA$ A3 7A10 (H-chain: 1gG2a, L-chain: kappa)
< A3 7719 mAb =¥ H-chainS IgGl, L-
chaine kappaZ &A=

A2 mAbZE wdo] EY ol SR8k 1gM
% Ml *‘ﬂix}g z2AF87] fl8ll, sAolol BSAS

AAIZL & 1,17, 25, 389 A dAS EEshA

BSAoﬂ 9% BANE skt (Fig. 2). 870¢]
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