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Production and Characterization of vitellogenin monoclonal antibody on the

Scorpion fish Sebastiscus marmoratus
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In order to establish bio-marker systems for the screening of endocrine-disrupting chemicals contaminated in various

environment, Vitellogenin(Vtg) bio-marker have been developed to detect Scorpion fish’s(Sebastiscus marmoratus)

Vtg. Vtg has been induced by administration of estradiol into S. marmoratus, and purified by gel filtration and

ion-exchange chromatography from serum of the fish. After immunization of the purified Vtg into BALB/c mouse,

hybridomas secreting anti-Vtg antibodies have been produced. The size of induced Vtg in the serum was about 440
kDa by gel filtration using Sepharose CL-6B. By SDS-PAGE analysis, the main band of Vtg, however, was at 175
kDa, and several minor bands have been detected with the main band. Eight different monoclonal antibodies have

been produced from established hybridomas and the antibodies did not cross-react with sera from different species

of fishes tested in this study except with that of Sebastes hubbsi. These results suggested that the monoclonal antibody

of S28 and S15 can used as capture and tracer antibodies for ELISA and ICG assays. The detection systems developed

in this study can be used as Bio-marker assays to check endocrine disrupting activity of various chemicals as well

as to detect known endocrine disrupting chemicals contaminated in environment.
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& A a8 ol ARste] B4
ol o 7R] A28 of7| A7 | =H|(Lazier et al,
1993; Lovell et al., 1995), EDs*= ol 2 529]
A} FAFsEAY, ARt 282 sto] Auixd7]
59 olde 2EIA HH o] EER QIste] A,
H A, I of] Trofet= el T2 34,
2, 5 A4 24, AAYAE ekt
(Wastson, 1995; Yadetie et al., 1999).

S Aol ofgt offroll wX|= WiERA ol
Ao T3t Hal2= 1980l 5k, = ZHA|of| 4]
U o] o Ea |7 o W ot gle
o, 71 91 2Al 2 Ak FHIAIAILE 3k
AR Mo 24 ATRAA] o) A
o T A 1 F SIS RAholE
791 40l Al S Fofelol 2 Ak 4740
Argo] Werks A AR,
CHNorberte et al., 1999).

o]} EDSO|| &5f= tefel shetad 242k
o Wi e dS AAsEAY, 12t
o leZofi s Aol /Ao R HEsHE A 1
S oJfal HF Aot dejug o]f3k 29
A Fbio-marken S o] -8 ABAES} WY
3L Q) O W(Ryu ef al., 1999; Scott ef al, 1995), ©
QR Al S B o AERAV] SIGHE A
QI7t FEAAZ A Calbindin 422 o]-83F 9]21%
TEE QIS BASAY, uRe2o] A S
A AERAY] 4-8A| A S45k= A
5 WtHdolEd 2 bio-marker 241 0] 7hg/do] ¥
&A1 YTHA, 2000).

Lo} o] 25k B AHAE A o A &) 2
=5 gofshrlole ofleel o (Kain e al,
2000), @FoA HgE= WHoRE o7
Vitellogenin(Vtg) 24 o] 2]§t ELISAE-AwHo| 714
utxor Z2E|71 QItiTakahio ef al, 1994,
Nilsen et al., 1998; Robert et al., 2004; Li et al, 2005).
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31 Vig EDso]] thet AR ERA 1] mgat
o AA oz Al AEstel tieh thke] A=rt
shHEo] 9onE, GF OECDOIAE Aeid 71
dol & Aew defA QUriFarmer 1999).

VigiH e o158 Ea ) HRE Rl
oA ofslel Aol Bo] T il
A8 9w E)=g|(Shilling ef al, 2000; FLIAHATL
9, 2005), 7L AL THof A A E o] A
wazo] ofsf ez oz % F, TRt F72
AEALZ Bl )= Gl A carrier molecule) 2 -
Ko glow), 3] 71 BAS W o) 7
ZA| 2 A BAEL- 250~600 kDao]w, lipid material,
carbohydrate components, phosphate groups & mineral
salts 2 A= Thaloltt (Pan et al., 1969).

offol otA 2% 2 L= FlE=
745 ojae] AAARIE SlalE Aol Ur AEA),
A, 5ok7, §7] Fa4T, olSAIR 7]EH
F 9 s WSl 9l e At
(Seligman ef al.,,1988; Patricia et al,, 2000)5 LEF}o]
oA A7 IR el Vige] HEEth=
H17} o 23K Copeland ef al, 1985; Sumpter
et al, 1981). TERE 2| 59l AdXd=ol A ow] s
o]Fof| Tt Vige] SHAIE 7NWFele] in vitro system©]]
A ofe] 7HA] UlitelA] ool digt avs 2Ab
sk a7 Al glov, ofd) Fujojis ole]
et 77} Qatstel 58] ol el Hhw
ofof =gt o sjey sollxlel vt e e
Hadols njg Hol ek & 4 Stk

g, cighe slopo sl 0@ A &
Al 02 ofefeh o) 24} A SjoR
QA(Ketil ef al, 1997y Aol =Lo] & Aog
HEHELE B, djofolR FolA A AlAIAC
BiE Holm, ot ARMAJQl Lulo|(Sebastiscus
marmoratus)S A O 2 3ok Ho] ojHE AR}

thA o]A}&1Ql Bio-Marker 24] 9-851 2127} 9 A
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o7 AlgEct

oS ffslo] 2 A= UlEHA wekade AE
& Sig RS Al Sig Age) Astos
Aol GUolA £dA 250l S5 ol
(Sebastiscus marmoratus) S B-8-510] VigdA| & 7lgt

shax AAsoct

VR

Ad 5
VigHe 9 A AR 9l HH Xﬂrrﬂﬂﬂ 3%
T Aol Al Qg FEhE 5552 &Hlo|(A]
S U~144 g A 8 T, A2 UH* ATk
HEE IS A= Hybridoma 2] 7HEES: $15}¢]
(F)Hto] eI A Fuljgt 4 F=7 9] SPF, BALB/c

uReg FABc

m{n

Vtg A=
A FA2o] ool MS222 (Sigma, USA)
& Aejste] mpAl7| L ZH24e] RAIE 223
2~3ulz]o] FM | mlE ZYF|ste] pre serum OF
Btk Vig 3L 8%3517] 9J5te] Estradiol
benzoate(Ex, HHUSBI}AIZIAHE oA kgt 1 mgd
E7 Yof] FABIIT oS 5 B E2ko] E)E A
ZARBIYITE A A AL 102 Tof| o] 58 AS
off 9] mHAIR] - By ;e KRS ddsto]
g stk
o5 S]] sodium azide Z-0.01%, Phenylmethylsulfonyl
fluoride (PMSF)E | mMEE7} =& H7lalo] 2
TAZ] RS YAEE] (x1,500 g, 10min, 47C)3}o]
S A3k welE B o] dasnTy
Aol Hytshn] Aol A8t

SDS-PAGE
E,& &5t &vfjo] €3

kl

toh ¢4t 243
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F317] $3t SDS-PAGE+= Biorad (USA)S] Mini
o]-8-3}o] SDS-PAGE (7.5 %

stacking

protein I system<-
polyacrylamide Separating gel)& AA|5}% 1,
gel:> 3.5%2] gelS ARE-sIGITh & 9
2 plo} F54= 98 s S31sk -89 5 nle} SDS sample
buffer 5 P& 437, size maker+= 10 ploj] sample buffer
5 plE 7kskar 381 100Co A Fel £ H5455] AR
t} 27195 & A|RE loadingdt 3 50 V, 10 mA/gel
2 bromo phenol blue dye7} stacking gel-S ‘ﬂoiu'
w7hA] FETE <, 100 VE MY &2 479

A)F T} Bromo phenol blue dye”| B} & o] 71<j7]°§
52 £H3}L, 50% methanol™} 10% glacial acetic
acid7} e8] 1Mol 1 A|7F 1243 T Commassie
Brilliant Blue Reagent-250 (0.1%) 0.05 g + Acteic acid
(10%) 5 ml + Methanol (50%) 25 ml + DDW 20 ml-S
Ao oo A7 FMEG T B Acetic acid
(10%) 5 ml + Methanol (50%) 25 ml + DDW 20 ml7}
491 golom eatsiolr

Vig A4

1) Gel filtration

VigS 3H-3-5l= &Hio] &4 2 mlE Sepharose
CL-6B7} 2% pyrex glass column (850x16 mm)S
ZMAA Vigh S-S 3]4=3}%it} Elution buffer+= 100
mM Tris-buffer, pH7.8 (containing 0.02% NaNs, 1.0
mM PMSF)& AR5 o0 S54 5= (0.6 ml/min
of 27102 5 mie] 2218 BT, o] 1 YL
4°C9] cold chamber WollA AT

2) Vig®] Ak gl

Gel filtrationS £} 215t Vige] = band 9]
ol BEUAES gel filtration calibration kit
(Pharmacia Biotech, Sweden)-2- ©]-8-5}0] &1J0] Vig
o] BXxERS dolkz 3¢t Elution volume
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parameter Kav 12 kit Uf2] ATgA12] FAt|= o}
o} Zho] AKI5I9IT): 25 Ve = elution volume for the protein,
Vo = column void volum, Vt = total bed volume & w,
Ve-Vo
Vt-Vo
o]%, Kav ¢} #7241 logarithm k] ok
TS Y F RS s

Kav = 2 Allskaict.

3) lon exchange chromatography

Gel filtration H 0.2 AA|St Vig7} $h6-% B3lo
%= 3s}od, 71491 jon exchange chromatography
£ $J5}o] DEAE Sepharose”} 2721 % 350x16 mm)
ol 7tsjo] AL ANIsiick 822 Sl NaCl
o] Fe= 00 M~0.5 M7HA|S] ARE =3l 6=
£ 2ot 06 ml2 AsFgon, Bio 72175
ml¥ F st} SDS-PAGEE E5}o] Vigr| 2kels]
B2 w2 2fojo] AREL| Wl PAAIL
oJ3l ELISAS aFelo & Ahaaloic).

Monoclonal anti-Vtg antibody 4] Hybridoma 7]t

1) vhgss o

A E oFhl-8(1.4 mg/ml) Freund’s complete
adjuvant(FCA) & 5550 2 2351510 53] emulsion)
Bl Th= the 27t 4592 BALBle HRp0] B
ol st o) 27 % 22 @so e TSI

A 22}, 321 42F HS Alofli= Freund’s incomplete
adjuvant (FIA)9} 9= TFE 238t HAA|
A6k ot 14 27 ol 48190 1S ok
1) Fulo] 447 2140 38 A QEeL
A7 A =, *ﬂi%‘% of Soiztth g SP2
myeloma A3+ ¢k 2~33 ZEE DMEM (10% FBS)
of ujeFste] Alzse Frlsklct

HN

27 - ool

2) Azt

W% BALB/c HF-AE oFFA}F AJ7] & clean
bench Wojlx] Ft2l o= vIFFe] A5 TN ==
Helsto] FHjskick SP2 MEe & WAl AT
o} wjorsl Azet 9l ARl slgon, W
Rlz] pelleto] WA ES] T3} ZEE 24515
th o] %, HPEAIEZSL} myeloma cell S 3ot 52
AIEZE FEAA stk

3) clone A1EY

A YARY] Blol o nfo Ao HEL 0 F ARRE]
A &S coating buffer (100 mM Na,CO; pH 9.6)2
28°H(S pg/ml) Bl4ste] AAISHATHA 5., 1999).

Vtg® MAb A4t

1) hes Bag Eat ek A

7ieHe hybridomaS-2 1559 Ao 0|g] pristane
(2, 6, 10, 14-tetra-methyl-pentadecane, Sigma USA)S
27 U2 0.2 ml FE3)o] Z4FA]7] BALB/c mouse
(9F 12 % ool 212} 510107 ell) 274 v
HEato] 791~ 1027F Pt Bng A5
Eofl IHE MAbO] 97h= ELISA A9lE 31o]
3Folstgl o, 9717} =31 western bloto] A Vg2t
HE2-51= 47119] clone (S10, S15, S16, S28)2 E5}o]
AAGE 2, Vig -8 ELISA & Immunochromatographic
assay©]| capture & tracer antibody® AME-5}%TH

2) MAb2] AA| (Affinity chromatography)

Affinity gel A=+ agarose(Sigma, USA) 2 g= 1
mM HCI 7 mlef] &38fA]7] £ gel packingS 3} 1
mM HCI 400ml 7} S 4=5t9ck

1tk o] gelS 0.1 M NaHCO; (pH8.3 with 0.5
M NaCl)o]] 5 mloj] 3]45}a1 goat anti mouse IgG (10
mg/ml) 5 mlE A7sto] ALofx 2 AJ7F £<F rotation
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AlZ1 3 blocking agent= 0.2 M glycine 7|5}l
4T o] Yalol A szt A gt

A Z3t gel-& packinggt 3 0.1 M NaHCOS} 0.1
M acetate bufferS 50ml HEA L2122 vl 7 53
7V AAEE o zH]Q gelo]l 20 mM phosphate
bufferS 100 ml 7}F E&5=9ick o] o protein A
gel, protein G gel-= /\PJ:Q}L AL ARSI

Affinity chromatography©]] A8-2 gel packingS A
KI5FS] gel ol 7|7k 1A b ALEs
buffer 52 Basto] njg] 7EAE A|ATE & AME-S)
ok Gel-2 20 mM phosphate buffer(pH7.2)E AR8-}
o] 100 mlo]Al
NaSCN)E 50 ml7|gF do] & & thA] 20 mM
phosphate buffer(pH7.2)2 53] A oUi3ich

T18)a Thillo] A E| %] 9F2- uj] BALB/c mouse-
o] HEO S olo7] 4~ 92 5

} 55| washing - elution buffer(3 M

5 geldt &
& t}A] 20 mM phosphate buffer(pH7.2) 2 thilo] =
BEA %= wi7HA] washings} Tt
7L o3 3 M NaSCN< S2A] 1 mld) 2l
dio} chalo] Hz2kE uj) 5E7F o)L uho} 2k
MRS A7) 5 ERAS ko] Thilo] 24 1)
£ 20 mM phosphate buffer(pH 7.2)0]|4] 4C overmght
AA A HE 4XZE HA 0= 33] viyY
H318- F$t 3 20 mM phosphate buffer(pH7.2 with
0.01% sodium azide)o]| A E35}F 2™ IgM type 2]
732- 2 mM phosphate buffer(pH 6.0)0]| 4] EA]51HA|
Sajo] By B AHBBAT x6000g 108
KONTRON Centrikon T-324)3}1 IgG type®] 70
% he ssto] 2o AR 38) A% o P4

RS

1

we) sk
o] 45 S Bpslo] 75 U] HgIUT

Affinity chromatography $-of] 4| MAb+= 0D 280
mm o] FYEE GRSt oz ZAsion]
ELISAS Edlo] @712 shlalsict

F

rk
ron

b oA 245
MAb EA XA}

1) o]F o579 Vig¥} wApHE-

Smeets S(1999)> 10101]*1 e Vig7h 5501
@} ARS8 A o 7ittar FAkskaL Qlof, g olF
M= WE7]9} 22 éﬂfo% Aa] Slste] o]
] 7irE]o] AlEosta s2ofstat 5 BAsh wd
o R} 915 ChE o] Vige] MAbET} 4]
£ 3t Elstelch

= 7_,1% 01%— serum [E; Z{2]%E &Hfio] 427, 2]
SHA] o= oA,

o] T Z

YX|(Paralichthys olivaceus) %53,
AEA0Y(Oncorhynchus masou) %57 9-21=2HSebastes
x% s o] J;H o].o:]
5 &A17] micro ELISA plateo] ZF MAbS 3]4]5}o]
BrelaL Lol 1AZHESH WS AR ofF
HRP labeled goat anti-mouse [gGE 75}l 4204
4027 HS-A1A ABTS = PAAIA 7S 2A
Sk

schlegeli), JY(Cyprinus carpio)]&

2) Secondary antibodies 2! IgG Fe receptor2}2] WESAJ E

ELISA plateo]] E; A 2|3t 50| T3-S coatings}
T 25| 3145 MAbE 7}5te] ¥ES-A]7] &, HRP
labeled goat anti-mouse IgG, IgM, Protein A % Protein
Golo] ¥hgoiRg 217t s,

Zdat 3 TE

Vtg?| induction

A Aefoll A B e =
51717k 44 971 whel ¢
o] ERIAH B4 10 Fofl ZFeh Fat Fof
A Q3 ¢k A AL Maitre 5(1979)2} Anthoy
52003)0] AAJgE A} o] 719 Hefste] Vig
o] Bolgt W= EAE Qf}ﬂ} & %E}

H o2 Frslom

r°"
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GAolA= Vigll=r AR ko B A
gk oL =7 Aol = vIA Y dRToA Kol
IHEl W=7 175 KDa B0l ekt St
kel H k.
SHM Male [Male Female | Female

205+ '

175~ . . |

116

94.4=

66~

44-

kDa

Fig. 1. SDS-PAGE analysis of Vtg (arrowhead) in serum
of Scorpion fish treated or non-treated with E, (SHM:
high molecular marker, Male: normal male serum, I Male:
E, treated male serum, Female: normal female serum,
Female: E, treated female serum)

Vtg9| purification

1) Gel permeable chromatography

=8 Vigg AAEH] SI3to] gel permeable
chromatography $+ A7}= Bodil e al. (1998)2] HItH O
2 gel filtration profile® YENJAT} (Fig. 2).

Gel filtration profileE- E35}0] Vig thils = 7o
2 d|=E= fraction No.12~288Ho]| tfs}o] SDS-
PAGE 5to] Vig =0 -5 SQIRE A, Vigd]
2] ARRR 17HoflA] AJ2ks1eq 25, 26H7HA] Skt

i See AT = A (Fig. 3).

Q]
[ |

S

A 280nm

05

100 200 300

Elution volume (ml)

400 500

Fig. 2. Gel filtration profile of Vtg-induced Scorpion fish’ serum.

SHM MM 1z 13 14 15 16 17 18 19

e A
) P — e

20 21 22 23 24 2 26 27 28 SHM

175
— - —

FA R e e e e

N B e -

%SHM : Sigma High Marker, IM: E; Induction Male fish
of plasma Scorpion fish.

Fig. 3. SDS-PAGE profile of Vtg fractions from gel filtration
of serum of Scorpion fish (Fraction Nol2~28).

2) Ton exchange chromatography

£ AFolAE 7 B Vg e 7R Al
2 7%= No. 209l Af 23817k4] pool A7] i
o] 2% 5 nl7} =2 4Coj|A] PBSo|| overnight

5% 2~39] 71 AN wAIHA FAS Al

Sl Vigolgkal ofldEE #2175 kDa)=
lon-exchange& AA[5t VigE BHskalA} sl
ESF Marcelo 5(1995)2) Mananos 5(1994)0] 53¢
3t uke} Z+o] 1 QJofl = thE sub unite7} molecular
marker proteinZ} Z-& 9]X|of| A5l Q= AR
Hol Eyof o3 feH E4o] 2A4E &9 &
Ao oF AElsl] fek W= o]

s
T

= =4
Ton exchange chromatography 2 A 5 SDS-PAGE
55to] VigEs el sk3ich

1 A7}, Ton exchange chromatography+= Fig. 40{A]

S
=
=
=
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9} Zro] 825 Z} peakof No. 1~5H7}A| fraction
Z fraction No. 4, SHo]| Vig7} Z3t=]o] Ql= Ao 7
LFEHELTE (Fig. 5). ©]o]l NaCl 04 M o] 5-0]] Uehil=
2 peckS o] RESE Folo] HAE VigS
0}-9-A 9] 1} Hybridoma screening2 ]38t ELISA
FHoE ARSI

A 280nm

05

0
0 50 100 150 200 250 300 350 400 450
Elution volume (ml)

Fig. 4. lon-exchange chromatography profile of fractions from
the gel filtration of the estradiol-treated male Scorpion fish’
serum(Fraction No.12~28 pool serum).

235-‘
175 —— |

116+
974+

84~

66—
45—

WDa
.SHM s 1 = 3 4 s

Fig. 5. Comparison of Vtg(arrowhead) concentration among
the Ion exchange chromatography fractions.

Vige] HAl=F

Gel filtrationS £3}o] &1t Vig?] = bandoj|
Fol= B=UAS gel filtration calibration kit
(Pharmacia Biotech, Sweden)S- ©]-&, E-x}gfo] ojjst
2 3] Kay 2 73] SIft 8459 e of
of 2ok

kl

5t o1 247

r

Vo = 142 mi, Ve of ferritin = 309 mi,

Ve of Vtg = 312 ml

Ve of catalase = 337 ml, Vt = 1.3 x 1.3 x 3.14 x

85 =451 ml

o] uf ferritin, catalase X <Hjo] VigQ] Kav 72
Z}2¥ 0.540, 0.631 9 0.550 2.2 AXFE|c) o] 423
ol wa 7t o] Kay FES SHI}o] Tef e}
o] o] Vige] HAeRS ¥t 2k of 40 kDa
21 A0 Ukt (Fig 6). ofelt 2o] B3
o] Vige] HAj} Bele: B ool Ao Alw]
oo, Bl tef Az 28 Zlo = A

0.6

0.55 =\A

100 1000
log molecular weight (kDa)

Fig. 6. Calibration curve using the high molecular weight
gel filtration calibration kit on Sepharose CL-4B (open circle:
catalase, open triangle: ferritin, solid circle: Vtg of Scorpion fish).

Monoclonal anti-Vtg antibody

1) SAAA| (Affinity chromatography)

Vig So| JAE AAstr] $fsto] ELISA%
western blotS E38}o] 77} =& a4, S10, S15,
S16, S28W-2 James 5(1997)0] ARE3F protein G
sepharose gel2 AFESHo] IgG EA1= 3M NaSCNOo.2
Saolo] B4 3 43012 2otk AAH MALY
&7} 2918 Table. 13} Z00] OD 280 nm&] T
2 ko] vhileko] S 134 uf 1.0 mg/mll2
SHIRE Aal 7} b of Tl g 810 5.0 mg/ml,
SI5= 12 mg/nl, S162- 1.0 mg/nl, $28-2 6.0 mg/ml .
2 SRIEIT ol 3] AR Hgsioitt
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(Andrew et al., 1992).

Table 1. Antibody titers of monoclones after affinity
chromatography purification of anti-Scorpion fish’ Vtg

ample OD Vol. Protein Con.. titer volum
x5 x10  mg/ml (x100)  e(ml)
S10  1.113 0.555 5.0 6 5
S15  2.746 1.203 12.0 5 6
S16  0.256 0.107 1.0 4.5 3
S28  1.027 0.730 6.0 5 6

2) MAb 9] o7}

AlZ5E 5 29 = FAI7HE H2 clone S10,
S15, S16, S28H1S ZF7} 5x106-107 cell & £7 o]
AEs10] TU~10U7E TS B4E AjF5te] 4
Al 3 A A7FE ELISAE Fdto] 2ARE A
= B2 o 810, SIS, S16, S28HoA] 212k B
5008} ool slM 7ol AV HE LrEhHSITH(Fig. 7).
0]Z- western bloto]|A] Vig} HE-S-51= A& A5t
3, Vtg#<-8 ELISA % Immunochromatographicassay
of ture ' tracer antibody = AREE}] O Z}F Thillie
Eo} G71E 7120 R tracer Y capture 24 Q] 2L
e

25

20

©0 405/482nm

05

Q0

z 3 4 5 5 7
Purified MAb dilutiontiog10}
(Protein @ - Sepharose)

Fig. 7. Antibody titer of ascites fluids 7-10days after injection
of hybridoma producing anti-Scorpion fish’ Vtg.

3) Western blot
Michae 5{(1996)2} Lot HEH S 2 Eyof 2J3fjA]

e Vig T 8%, SAAEH T} & thulo]] tijsio]
SDS-PAGEZ 301 782 Eef3ilet (Fig. 8). 71
2 nitrocellulose filterS ©]-&3}0] transferdt - goat
anti-mouse IgG-HRP conjugate S o]-83}o] 2|7l 2
Y} Fig 8of| LFERRIC): 71 A} B29f| =] E4v}
oA Vige] WHET} EolA o & HQlx oLk

M N IV Beg MW IV Bgg N [V Ezg

2058 | o
175w
116 [ _
gr.dm | i

G6» |

kDa

Fig. 8. Western blot of Vtg induced serum of Scorpion fish,
egg and negative control.

Fig. 97} Fig. 100A41= FAHAIE S3t0] Hofzl
OE= JAof tiste] SDS-PAGES} western blot2
E3}0] 175 kDaQ] Vigil=E 8191 31 Azka, S09HH
oA SISHZIA] HF7E Vg R SRIE 1T T
2 FAY clone=2 Vg 37 A9 Vig Wi=9}
Eo|Z3] ¥he-Z Hof Uit Bhest A oow B
Vtgell st oF 175 kDao] Tl Zato] wh3-o]
FolE|ick £2S Bl do| chillof = ol vl

7} Skl v, S @Ho| HuloMs 7} he
175KDa 0|2Joll5 Tie] Hh=] BolEjolAr). of

O] ZhA| 2ol A S Vige Ao S50
Cathapsin DEAA| 9] Z-8-0] 2]3}o] Phosvitin,
=t 51910
(Wiley, 1979; Hara, 1980), &= Lo A= BE Foigt
23012 olztolA] 2 ofz} EAJo] Fojat 470)

Lipovitellin & (3-component=
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g3l Vigrb FAENEE ¢ 4 s
SDS-PAGE A2 lipovitellin.© & o] AZ|+= 2F 175 kDa
o] Fof] R gifiof sfgohs HES
215}t Takahio ef al, 1999). wetA] o]2|gt Al
Vig®] -9 Jukd 0 & 37]9] sub-unit O FAJE]o]
glow], Vigo] WahE HeEoR S48 F ule
AEEALS] G o= FefEo] 71 27|gHA|
2}Q1S 7|Q1%k Ao & Al Ht} (Akihiko ef al,1997,
Hartiling et al., 1999; Mouchel et al., 1996; Reader
et al.,1992).

A1) A SHEAL Fig. 10042 o]
FE W3] LA AEA) ok A S
AP O BRG] U2 EEUHG 0] ol o]
A 9] Well e ARt 84S 2 o, 2
AR <4005 x1,6008) 314 3t AfolollA] G
of Hlglshs & FA9] g2 Hylons Hot
x500uHE B]AJul= Akl 0]%-0] Aol 2§
Eirits

ERF plate®] S2HS 913F MAbS] A1 A] 810,
S15, $289] 7-9—=x1,000 & x2,0005[2] 3J4] Alof=
S8t capturing capacity 5 HoJF=¢lOH, o= 0]
Ao AT % Ao HrhEoHh
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Fig. 9. Western blot of profile of various monoclonal
antibodies on Vtg induced serum of Scorpion fish.
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Fig. 10. Western blot profile of various monoclonal
antibodies on egg of Scorpion fish.

4) o]F o179 Vgt WAk

71222] ltof| 2fsf E AtrlofA] EEEo] Q=
= F9 o} MAb (x4 2]5 o] =%, A2jst
A o= A, GA] &4 ARdo] & - 45 = Y
Fof) oA fEiEt VigEke] Al wApRks-
= ELISAE -55fo] ERIsk3it) 1 i}, 4ol 9]
Vigell thgt MADb clone> E;& A 2|gl Ho] Eoljzt
ARE7] A o] AL WANEES Helon,
ofe}e] ofF o 70| Fluh= Wh3SHA| o= AuE
H T} (Table 2).

8%-2] #£ulio] Vigell thet o S& IAE FAIGH
ot F =T, Sebastes hubbsi®] B2 wARF
3= Hol= off= wHlio|et o] T2 Tof| &
£ TR FAIRE ofFolAl= wapkgo] 8]

A Yepts Ao oA,

ol
=
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]_

5) Secondary antibodies X IgG Fe receptor@}2] HE3-4]

ELISA plateoi] E: 23t 0] 273 coatingd}
T Aee) )ME B2 YRS Alelo] WA
5. HRP labeled goat anti-mouse IgG, IgM protein A
9 protein Golo, SIS 242k Wslgc L
A} Table 39} 7o) 4719] cloneo] 251G EFRISI
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Table 2. Patterns of monoclonal antibodies cross reaction with E2-treated and not treated the serum of Scorpion fish and

other species of fish.

clone SM E; | SM male | PO male | PO female OM OM female SH cC
S 09 ++ - - - - - ++ -
S 10 + - - - - ++ -
S 11 + - - - - - ++ -
S 12 ++ - - - - - + -
S 15 ++ - - - - - ++ -
S 16 + - - - - - ++ -
S 28 + - - - - - ++ -
S 35 ++ - - - - - ++ -
*SM Ep:Es-treated Sebasticus marnortus *PO : Paralichthys olivaccus

*SH : Sebastes hubbsi *OM : Oncorhynchus masou *CC : Cyprinus carpio

Table 3. Patterns of monoclonal antibodies reaction with Q of

protein A, B, IgG and IgM of Scorpion fish.

MAb IgG I[gM  Protein A Protein G
S09 +++ - + +
S10 +H+ - + +HH+
S11 -+ - +H+ +++
S12 +++ - + ++
S15 +++ - + ++
S16 +H+ B + +HH+
S28 -+ 3 + +++
S35 +++ + + +
oife] AmelA] TIZ UglA) Ae2AE I3
AEA o2 5 Sgo] =R ARIA ol
AT 4 s S sk ARESlE Sl 712
2 A= vt Solli e el ARt Al
A7\ o HATR o] Vigd 1E B 4 9l
HIH-S Jleslo 2 T4 0 2= Alkyphenol} 7+
< =29 W AR S alARE 714
©)

dhulA el Eae) 2
3 o2 kel Ao AxE

At
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T 59 gom

L
.
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