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ABSTRACT

In order to establish bio—marker systems for the screening of
endocrine-disrupting chemicals contaminated in various environment,
ELISA and Immunochromatography(ICG) kit have been developed to
detect Scorpion fish’'s(Sebastiscus marmoratus) Vitellogenin(Vtg). Vtg
has been induced by administration of estradiol into Scorpion fish and
purified by gel filtration and ion-exchange chromatography from fish's
serum. After immunization of the purified Vtg into BALB/c mouse,
hybridomas secreting anti-Vtg antibodies have been produced.

The size of induced Vtg in fish’'s 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 ~ heen 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 . Monoclonal antibody of S28 and S15 have been used as
capture and tracer antibodies for ELISA and ICG assays. The minimal
amount of Vtg detected by ELISA and ICG assays were 0.1 pug/m¢ and 1.0
ug/ml, respectively.

The condition of cell preservation has been tested to set up in vitro
detection system wusing liver cell of Scorpion fish. The optimal
concentration of DMSO in freezing medium was 15% and the viability

of liver cells was 51.3% after preservation in liquid nitrogen.



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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Vigfre 2 A S A& AT s AL dF F3)
H 57 fol(AF 94~144 g) 4A 8 vk, F£AH 2 vt E FAIEA
o} ZFE A4S AYAEE Hybridomad 7S $18ke] (F)ufo] 2 =4

A Tk 4 =89 9] SPF, BALB/c vh¢-28 $A8F3Ath

2. Vtg induction

APA FATxY Fold MS222 (Sigma, USA)E A gldte] wi3H A7)

el FAE AAg ¥, 2~-30g 9] 4 1 mE AFH S pre serum
o7 BRAsAY. Vtg S 5387 938+e] Estradiol benzoate(Es AFoF

St 2 AhE oAl kg‘%1r 1 mg? 57 ol FALsIA . t& 54 F &
Fol Exs Al FARsEATE A WA FAF 109 5ol EWolES Aol A
AR § Ea] A l“%q‘jt% ddste] dodS A3

g9 sodium azideE 0.01%, Phenylmethylsulfonyl fluoride
(PMSF)E 1 mME =7l H=5 H7bstel A7l ts e (x1,500
g, 103, 4C)ste] @42 Aot £2¥ A3 Auste] 73 Fwo] o
A 10T s Hastn Ao AR5kt



3. SDS-PAGE

EE AT o] A3} dh dids [dA7|d5s7] 93 SDS-PAGE=
Biorad (USA)¢ Mini protein I system< ©|&3le] SDS-PAGE (7.5 %
polyacrylamide Separating gel)E A A]8}% 3L, stacking gel> 3.5%<] gel

2 Agatart

1) SDS-PAGE gel 4]

Separating gel= WE7] §3 Aok vy o] FH|AL. =, 30%
acrylamide (29 g acrylamide + 1 g N, N’'-methylene bis acrylamide),
15M Tris- HCI(pH8.8), 05M Tris-HCL(pH6.8)S ZAg 3 50 ml
conical tube°ll 30% acrylamide solution 2.5 ml, 10% SDS 100 ¢, 1.5 M
Tris-HCl 25 ml, T#F5 485 mE 7Fsk3lvh Plated] &53t7]1 2ol
1096 ammonium per sulfate(APS) 100 w9} TEMED 10 = 4]
alumina plate®} glass plate Afelol]l o ZFo] 7]¥7}F Qlo] EF3F

Comb®] oA 1 ecmA X9 stacking gel & +S 94 Fi, AAE
HFste Aol Fukgol 2 dojubA] 7] wiitel] water—saturated
n-butanols 75 A AbAet HES 9l gelo] FH o] HoAEF 313
t} 3008 At Fo gelo] #o]A ™ water-saturated n-butanolS B ] 1L
3 MM paperE ©]&39 protein band® resolutions =7] 9
water—saturated n-butanolS 43| A A%t}

Stacking geld|ZE 93lo] 30% acrylamide solution 850 wf, 10% SDS
0 ul, 1.0M Tris-HCI(pH6.8) 625 wl, =F5 34 mE EF3F3 ). Plateol
F3ot7] A Ao 10% APS 50 xle} TEMED 5 W& 493 plate 714
T3 F combs Stk 30% A= A ISt gelo] =l Ao] g1y
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ol Fof gel Hholl o] & acrylamide® 73] A|A38laL gel running tank

of #zkstk f? upper tank$} lower tankol] running bufferE ¢ A7) % 1)

2) A7 FE A= FH|
g3 2 gadk 2 09} ={H4 98 WS £33 g4 5 el SDS sample
buffer (4% SDS-10% stock 400 ¢ + Mercaptanethanol 100 ¢ + 0.2%
BpB-10% stock 20 ¢ + 0.125 M Tris—HCIL: 1M stockl25 wf + 30% Glycerin
0 87% stock 345 pl + DW 10 x0)5 plE 4331, size makeri= 10 09 sample
buffer 5 W= 7}akaL 3E7F 100CoA #<l & F43] A3
5

7kt .Or_]/\l%\:q,g_ Efg].oq ‘3‘:7740]] 3] -’-’[: 7]

mim

O3 sampleE FH|&}o,
H)E gelo]l A HA comboll+= standard markerE 5 pl, Z} samples Z}2} 3

WA loading3}al YA comboll+= x4 0. &2 sampleE loading 3t}

3) SDS-PAGE

A719% g Al&E loadingd ¥ 50 V, 10 mA/gelE bromo phenol blue
dye”} stacking gels Hold wj7bA] d5s ¥, 100 VE AGS &7 7]
9% A Z T Bromo phenol blue dye’} vleo] & w] A7]|9%5S F7531,
50% methanol@} 10% glacial acetic acid”’} ¥ Aol 1 A|ZF A3l
% Commassie Brilliant Blue Reagent-250 (0.1%) 0.05 g + Acteic acid (10%)
5 mé + Methanol (50%) 25 m¢ + DDW 20 me& 412 o2 2413k AA5k3itt.

GAE Acetic acid (10%) 5 m¢ + Methanol (50%) 25 m¢ + DDW 20 mé7}
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4. Vtg A A

1) Gel filtration

VtgS 3t &1o] A3 2 mlE Sepharose CL-6B7} +%1%¥ pyrex
glass column (850x16 mm)< &HAIA Vigt g2 53t Column
GradiFrac™ system (Pharmacia Biotech, Sweden)dl] 28 A # chromato

—graphy 9 d #A S A A5k Y. Elution buffer= 100 mM Tris-buffer,
pH7.8 (containing 0.02% NaN3 1.0 mM PMSF)Z A}l&3t3lon §&5&5%
© 06 ml/min ¢ ZHo=E 5 mi¥e £8S H3HA, o] A HFAHE 4T
o] cold chamber WolA AAstt} Vigs shfale £38 w2 g5,

F7HA el =R E 9389 ion exchange chromatographyell #| & 3} t}.

o

2) Vtge] &% &<l

Gel filtrations &3te] 218k Vige] F bandoll #NTGst= &4
gel filtration calibration kit (Pharmacia Biotech, Sweden)= ©]-83}¢]
o] Vige] A S ol e 3 rh FilE molecular weight marker=

+ blue dextran 2000 (void volume &7 -&), ferritin (440 kDa, from horse

o

R

spleen), catalase (232 kDa, from bovine liver), aldolase (158 kDa, from
rabbit muscle) 55 AH&3tAth

Elution volume parameter Kav k-2 kit W2 A A o] 22 oz <}
ol AASEATE =, Ve = elution volume for the protein, Vo = column

void volum, Vt = total bed volume & w,

Kav =~ 2 Axetgin,

et
[
ey
2
M
‘>‘i

o] % Kav # 3 X F®AF9 logarithm #<] 4 2=



3) Ion exchange chromatography

Gel filtration Ho.2 AAS VigZl g7d =3 =5 3oy, F714

r
e

i

ion exchange chromatographyE <13t DEAE Sepharose’l 5%

(350x16 mm)oll 7tste] AAAHS AAlstATt &S 9g NaCld %=+
0.0 M~05 M7HA 8] BAaks FAH &&5&H2s 9 06 m= Ao,
28 77 5 mi¥ Al SDS-PAGES Edlo] Vigrh #old wIe
w2 FHste] A3EEe] WA A ERlS 9% ELISAS 3oz ARgslaith

li{

|

5. Monoclonal anti-Vtg antibody 18] Hybridoma 7]

AAE FAdGdMS (14 mg/ml) Freund's complete adjuvant(FCA)ES &%
3] emulsion’dEHl 2 THE e A7 459 9] BALB/C

of JFstal v 25 F 22> 9@ o HFSIUTh

22}, 3z}, 42} W9 Ale = Freund’s incomplete adjuvant (FIA)<} &

= THoRE ot WAAZHY A FF 2F Fole= dH 50 wE

-9 me] FHe] 24A1%F FA SR 33 AW HFsha, 24AF A

uf
¥, Fig. 13} 22 dAol weh Alzgddol ozt

3k SP/2 myeloma A¥+= ¢F 2~35F ZAHEH DMEM (10% FBS)ol vk
sto] AlZEES FHlsksth

2) A8
Fig.29} #o] W d BALB/c vF$2E QFEA} A7l 3 clean bench W
oA FAHo=w HVO% F 3l 50 ml conical tubeel] 33 AlZ] mesh
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Fig. 2. Immunization and purification procedure for monoclonal
antibody production.

media® 33] ¥A1(1,600 rpm, 4%)4] & 3} o}
SP/2 AIxe 7 HA AT o wjdd Mxe 37 AR s e,
o] ¥ HlAg

AAE AEZ pelleto] B HFAES] DAY FEE ZAFS )
M E2}F myeloma cellS =33l washing mediumo 2 23] ¢ 4AE7
U}X]E# A2 Fo medium= 3] A A3F T}

A& 8f AL
MAEe] S fote] JAHE AEES F=HA tappingste] celle] tube
S 172 A4 dAst, dAHS

=]
RN

g F3F HA A g Fo PEG 1500
2 washing mediumE 7}ste] FAth §8¥ AXE2 96well plateol

Fotol 37°Ce wigF7lol wi FAIH T
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Ag 25 Edeles F7

w

3] Azl wjA(Dulbecco’s modified eagle’s

(@)

mM, aminopterin 0.2 mM, thymidine 8 mM¥}
gk denix)E Aok FAL T F 96 wellol

1/374 &8 A Fo] S4d Foll= wid wixE gk sto] FAh
gl A e 96 well Foll cellde] 2/3 %= AAES wf v gl

ASHYY MAE Bolln o1& AAOR whgro] WGOR AT

medium®] hypoxanthine 5

10% fetal calf serum=

AE FHAS coating buffer (100 mM NaxCO; pH 9.6)2 2881(5 pg/ml) 3]
sl o]= 96 well plated] 100 ) Z+2} #3131 4T A overnight

A 712 S 9 PBSE 43] Al # gt}
Sl ?"Q’QJ-OJ Ass AgAIsH7] ¥k 0.2% BSA PBS(100 mM,
pHRA)E 200 plE #53Fa 4TCAA 303 AX 7 PBSZ 43 A3
3tal ZF wellell 0.2% BSA PBST [100 mM, pHK.4, containing 0.05%(v/v)
Tween-20] 50 g} viekol AREEHAE WA 50 wEs EFstar A FA
3} &4 control& YA S cell fusion Aol A wI FA FH 10
W= PBS 100 wloll A3 e] o] A& Al control®, 42 PBS 200 uf
£ AH& AT

olE AolA 30& 1+ WA vyt PBSE 43] AlF kAL rabbit-anti
mouse horseradish IgM peroxidase conjugateZE 0.2% BSA PBST [100
mM, pH84, Containing 0.05%(v/v) Tween-20] o] 1,0000] 3]s} 7+
welloll 100 p® EF3kal A2 A] 303 WA gk o PBSZ 43] A&
3}a1  alkaline phosphate substrate solution®. 2 citrate B(pH4.0)°ll
2,2'~azino-bis(3-ethybenzthiazoline-6 sulfonic acid) 0.1%%} 0.02%<] 4k

o 5ol

2

[o5
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rasE e AL 7 welldl 100 w2 E5skar Aol 303+ WA dchst
o] 405 nm$} reference 492 nmoll A readingd}itt. =L OD #g =H3t
Ay FAe OD 2 3646, 2449 OD 2 0.049%2 =A% o] fusion cell
oA EAZE A FlEE 1.001742 OD #e Hol:s

Aesty] 98k 24 well2 &7 WY o)

24 wellel &A% 244k F 500 o] DMEM®| wiA& 713 484
7 Fo & wIgFdSE FEF39 02% BSA PBST [100 mM, pH84,
containing 0.05%(v/v) Tween-20] 2 4w 3 A3} E.x1g] 7 &wo]9
A AALE 79 A S buffer(100 mM Na,CO, pH 9.6)Z 7+7zF %10,
<107, *x10°, 10", x10°, x10° B|Aakqirh 7k welloll 100 w4 ¥F8ko] 37°Co]
A 4AI1ZE coating $ofl o] & "Hojulal H] EolAl FHde] AjFES A
st 0.2% BSA PBS(100 mM, pH8.4)E 200 ulE st A T

4Tl A 3083 AA A7 PBSE 43 AlFsta b wellol 0.2% BSA
PBST [100 mM, pH8.4, Containing 0.05%(v/v) Tween-20] o2 13}
ODZAA 71 =2 OD #s H AAE x4, x8 x16, x32, x64 3|4

stal o] & ZF wellell 8t AolA 30 1+ A b7t PBSE 43] Al

wellS 2%} clone

i
N

gt}t. Rabbit anti-mouse horseradish IgM peroxidase conjugates 0.2%
BSA PBST [100 mM, pHS84, Containing 0.05%(v/v) Tween-20] oI
x1,0008] 3] A A 7+ wellell 100 ¥ wEFstar A-LolA 303+ WA g
S0 PBS® 43] A% 3}l alkaline phosphate substrate solution© =
citrate B(pH4.0)oll 22'-azino-bis(3-ethybenzthiazoline-6 sulfonic acid)
0.1%9 0.02%°] #AtstrAE et A4S ZF welld 100 WA FF3FaL
Ao 30z WAEFATGIE olE 405 nmet reference 492 nmof A
reading3le] 7} A3 OD & H<l 34 PAle &d x1,0000, A

= 4wl SRS Hol
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4) §HAIEY] sARH

A7) 224 clone Aeold AR Y FuleE AEeiA(x107) Exx
ol A3 v A dHS ELISA 2A3¥ ¥ o5 405 nmo} reference
492 nmol A readingdte] OD#te] 15014 &= HAAE HFHo=z A 3
of dd dst= AV BHlgudn #AdE= % AE F= limiting
dilution®H o2 124 SEd& Fdste] AT o] she Az
HFE fFEEE 2o HA @k

YA A7Iaetel e WS WAstal FHAEY i FHA

g

H
oM daHoz wigd AEE ALY R o] M7A BustE = dAt

.
o
-
o
@]
=
o
=
=
o2
)
)
ke
i
r‘gh
=)
o,
_O|L
o
)
ke
N
.l
o
o
=
o
=5

7% cornical tubeel 2] 3 Wtk

213 1,600 rpmol Al 1023 948t A5 AAS HEx AASES
W g wx]1(10% DMSO: Dimethyl sulfoxide 8 m{+DMEM 80 m{)E 5
= F7stal o] & A4 EEOA FEE FRAIRl B, ol A4 1.8
me] WE BE#E ampuleo] 15 mi# uFo] #F3a ampule &
A2 oA & -70CdA FHS =ol7] Hste] BastAttzt o
-170C & =24 2Asgi
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6. MAb 54 ZA}

1) Western blot

T AN TE2E g e F9EA7 wEekeE FAE ol 85t
gy BEF FollA ¥dtE @ (antigen) TS Folle Wyow EA
izl st @l samples SDS-PAGEE Zo ZA7|E= FEd o,

=

nitrocellulose #- filteroll transfershil transfer’} A= Q=4 AFE
=2 Ao XA = FAHo R SDS-PAGEE 2 A%k gelS blotting
buffer(20 mM Tris-HCI, 160 mM glycine, 20% methanol pHS.3)u ol A]
100 V 350 mAo°lA 2A]7F nitrocellulose membrane®] ZAFSFSATE. SDS-
PAGE7} €% gel2 blotting buffer (20 mM Tris-HCl, 160 mM
glycine, 20% methanol pH8.3)WeollA 2417t nitrocellulose paperd] & 2HA]
Z23(100 V, 350 mA), blotting®] &% NC paperE gelol A #73e] 3%
BSA®t 0.1 M Tris buffered saline (TBS with 0.05% Tween 20, pH7.4) 2.
& AT A sHERE blocking?r § W FAT oI 4AAZHEE WS AT o]
% TBS-T(0.05% Tween 20 in TBS)Z 5%t 33 A3 goat
anti-mouse IgG-HRP conjugate 1A17F w3271 % 1% DAB¢ 0.03%
H0.7F $H+f¥ PBS(pH7.2)& 5%#37F A5k th,

2) °]F olFe] Vigd wApukg

Smeet 5(1999)2 Adojo|A F=H VigZ7} &50oj9 waputsS dozict
T FAskL gle], g o felAE RlEnre e A4S FAsy] Slst
of olv] /s o] AFetn Foldtat gF BAs WA Bk gl
e o7 Vtge MAbE3 &A%<l wAk-g-& ELISAES F3dto] &lskitt
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plate®] 7} MAbE g Asto] EF38tal A2olA 1A7bsQt vEEAI AT, 9]
% HRP labeled goat anti-mouse IgGE 7}5Fal A-oA 4057 ¥H-g-A1#A

ABTSZ WA A A 7S AL ok

ok, Fol ek, ¢, Jel)e A3 8Aste] F2A7 micro ELISA
KeX

3) Secondary antibodies % IgG Fc receptorebe] wWhH-g-4d
ELISA plateol] E; Aggt &uo] A& coatingshil A3 314 %
MAbE 7}ste] ®wHgA]71 & HRP labeled goat anti-mouse IgG, IgM,

Protein A ¥ Protein G¢}9] WS- H-5 247} #2351t}

7. MAb A4t

D ke BB BE BF YA

NE hybridomasS 159 Aol wg] pristane (2, 6, 10, 14-tetra -
methyl-pentadecane, Sigma USA)S &7 W= 02 ml HF3F] 724171 BALB/c
mouse (2F 12 58 o3l Zb2t 5x10°~10" cell? B2 ol HEate] 79~10Y

3 wash] 952 ARSI,

ol drE MAbY 97H= ELISA A3S &ste] gRlsislon, 977t =i
western blotoll 4] Vtge} ¥Hg-3l= 4709] clone (S10, S15, S16, S28)2 ©lsfo] A

3k & Vtg 758 ELISA % Immunochromatographic assay®ll capture % tracer

antibody = A8}

2) MAb2] A A (Affinity chromatography)

Affinity gel A%+ agarose(Sigma, USA) 2 ¢& 1 mM HCI 7 mle] &

_17_



A7l & gel packing= 3] 1 mM HCIS 400ml 7} &9 A & sFSt).

1 thE o] gel& 0.1 M NaHCO; (pH83 with 05 M NaCDell 5 méell 3]4]&}ar
goat anti mouse IgG(10 mg/ml) 5 mME FH7}ske] A-oA 2 Al7F 52t rotation
AlZ1 % blocking agent® 0.2 M glycine= #7}slal 4 Ce] WA A 54 A
2| g,

A %3 gelS packingd & 0.1 M NaHCO; ¢} 0.1 M acetate buffer=
50mt A=A =S b7t 53] 7 AAIS v SvlE geldl 20 mM
phosphate bufferE 100 m¢ 7} & FAt. o] W protein A gel, protein
G gel2 AE3tE AS AF&3FA T

Affinity chromatographyoll AF-8%2 gel packingS A A|&tE gel ol 7]
E7F AVIA FEE AMSEHE buffereE> Barste] vE 7tAE AAS F
ALt Gel& 20 mM phosphate buffer(pH7.2)E AF&3Fo] 100 meo] A+
Z=33] washing ¥ elution buffer(3 M NaSCN)E 50 m7}% €ol & ¥
t}A] 20 mM phosphate buffer(pH7.2) %2 %3] Aol t}.

T @wo] =AE A S ul BALB/c mouse®E 4 E geld}t FE3] wh
$S5 doA $ AdEE ZE F Al 20 mM phosphate buffer(pH7.2) &
| g washing a} 1 t}.

I o 3 M NaSCNE S8 FHA 1 md +9&

ol 5% P95 ol T vhE Al F g S wigkom whulo]
32 20 mM phosphate buffer(pH 7.2)°1 4 4C overnight A]#
A No 4AIZF kA o= 33 bby FoAT)

£35S FH3I & 20 mM phosphate buffer(pH7.2 with 0.01% sodium
azide)ol| /] H &3 o™ IgM typed 7% 2 mM phosphate buffer(pH
6.0 A4 FASHA FAol £ & dAEZMAT x6,000g 10+
KONTRON Centrikon T-324)3}aL IgG typeo] 74 $+ 45 A& 353+
2o A or 33 AR o A4y stk

=

wol whulo] #a

—

o L )



o] A% A= Farstol F5-2 APl #8819 Affinity chromatography -

A" MAb= OD 280 nm o] F3E2 dugEs ggfros 4 3le

8. A& A A Screening system (ELISA kit) 7§

1) ELISA plate #&H]

dAE MAbe gle ddlgol] wel 10 pg/meE A 2z S| u4&
ALl coating buffer® 3]213}o] ELISA plateo] 100 ¥ #EF3Fo] 4T
plate= blocking bufferE welld 200
2|8t & PBSE 33] M Asta [dAZxA
o},

A 16417 FAAAT. Fo] ghud
WA BFeke] 4TAA 24715
A WAB T Vighlol A

l‘

o

],

Olr
b4t

2) HRP-MAD conjugate #| 2}

Two-step glutaraldehyde o2 FH A= #|Z3ksitt (Wilson et al, 1978).
= Horseradish Peroxidase (Sigma, USA) 10mg< 0.1M phosphate buffer
(containing 1.25% glutaraldehyde) 0.2 mloll &3]3 & 2L x 18A|7F A
3Rtk ©o]= PDI10 column (Pharmasia, Sweden)ol o] 3}&lo] Zho]lt o]
glutaraldehydeE A1 A3t 5 mg/mle &3 1 mld} 4 & 1 M sodium
carbonate-bicarbonate 100 W& 7}sle] pHE 957HA =853t W=
Toll A 241 2F AAA 7] HFo] fEE wkE-del] 02 M lysine 0.1 mlE
7}ete] #ro] w3715 maskingS 3 F PBSo F41&k3it).

_19_



3) Antibodies pair 27

Lamnissou 5(1996)¢] A3t ©+ZFE A9 pair 4482 AAE ©F
& A coating F=o HFA =5 dASA Fa, VigAld 2451
linearity & <lstarat atqivh. olwf gl o= MAD(S10, S15. S16, S28)=
coating buffer= 343} 100 ¥ 3t coating$ , 4ColA] overnight
A7l 2o PBS (0.2% BSA, 0.05% NaN3)E 200 w2 Z+ wellell 37}k
4T A 1A1ZE Fo E; A2lg $%8o] serume dilution buffer= 5008 3]
2 sle] EFola A-2oA 3083 WHSAl7] HRP conjugate(S10, S15,
S28)& 100~12,50081 84 3e] 2ol A 30%1F Wk A7l Fo] ABTS=

Al oA 305 wHEAlA 405 nm (reference 492 nm) ODZLS =43

9. ICG(Immunochromatographicassay) kit 7§32

Colloid gold& +H3tE 7Hd H] A4 A2 didne v3{4 e
2 A%e7] wd WY F2EHN 2 AYgEAELS A colloid
goldel AgstE= Vigel £ HWAEzrdd Agst colloid goldY A=

FARAE AH AEs=d 852 59t (Haasnoot et al, 1996).

op

1) Colloidal == =%}

Beesly 5(1989)9] colloidal gold 7|=W WS 3839 Table 1. 29} &2
Ao 2 20 nm gold colloidal®] Alx&= AA3] A2, Axd ZA} Hlo]|A
of FAME THF(FLA) 89 mlE  7hetal hot plated] 60C & 7+ 5hH
aHket gt 7FEEE Fo 1% tri-sodium citrate 4 mlol /4 6 mlE

7Ftel 10 mI7b ¥=% FH & Fal g 60T7F #AQlE™, 1% gold
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chloride [Tetrachloroauric (I) acid trihydrate, Sigma G-4022, USA] 1

ml & Yo WHky} Ao #H]8] & sodium citrate? 10 m{= $HHol 7}s)
ATt =5 A 1A X wdkeltH A gbg-ol o] A stE st
of 5 glat 22 GHAE Holw 100C=E 1583 #Fol wukshgitt,

T3k 40 nm gold colloidal®] A Z+= F7HH o2 YA sizeS dfjste] 40
nm 249 colloidal goldE #|Z3}t7] 9ste], 7] AZ¥ 20 nm colloidal
gold 25 mlol =7/F5 153 mlE 7tstal, #+= AHo A 1% tri-sodium
citrate 2 mlE F7}sk o] % 1% gold chloride 2 mlE S 18 ml¢}t
deol 34 g HE 1 m/min®] Hx® HAstH HAAQl JALTSE =
sttt L F oF 2081 FUHA R FoAW & AL AFX sk gold-Ab
conjugates®] FHgol AFE3FtE 40 nm colloidal gold(5.0 O.D)2] A Z+=
A2} sizeZ} 40 nm<! colloidal goldE OD7F 5.0 A A Z3d32AF 40 nm
colloidal goldA|Zol] Al&¥H = 952 FL& Gz S7HAZ F 60TCY
Z20014 3037 BESAI7] AL, 60t ol & el ARSSETh

Table 1. Component of 20 nm plain colloidal gold.

Sol. Vol.(ml) Accumulated volume
DDDW 89 &89
196 gold chloride 1 90

1% sodium citrate (4 ml)
DDDW (6 ml)

10 100

Table 2. Component of 40nm plain colloidal gold.

Sol. Vol.(ml) Accumulated volume
20nm gold solution 25 25
DDDW 153 178
196 sodium citrate 2 180
196 gold chloride (2 ml)
DDDW (18 ml) 20 200
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2) MAb-Gold A A=

Gold H&AE W=7 At A% 27102 AFZAHS = plain gold® OD
514 Fkol 1.0°] HA st d¥-sEs 01 mg/mlo] H%EE Atk Plain
gold®] A=+ 0.1% NaOH= w37l wlAlsl 24 Alo|= 0.01% NaOH
= AME3 . A3A AxRE fste] pH7S5E FA 3% plain gold 10 méol
antibodyE #43& % 3021t AAstAtt. NaOH= pHE 97H# &d
BSA(10x of 10%/m¢ gold)S 7}8tar 1087 AX T o2 QAR
(x10,000 g, 30 min, 4T)AIA 2 A5 A Aol gold HEA &4
o A RFsdrt Gold A8 NS A3 (1% T-20, 1% BSA,

2~3% Score in 100 mM PB) 3]Al&}lo] Ap-&3}Sitt.

3) Membrane A7
Nitrocellulose transfer membrane(Whatman, SP 003, USA)& 3mm < °
2 dAdd 3 AA" FA(S1I6)Z= 1 mg/m=S 1.0 p® ¥ dottingste] 2
6‘

4
=ol A A % Immunochromatographyassay©ll AF-& 33

10. In vitro A&A ¥

o #7 84 WS AF U ojFow *w 3wl A A
o AARAA Al FozN AR Al A 9 AsEa Agel v

AGA WelAe] AReFoR HEX Rt 9
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o 2EjA Acbel A AAHom MAsteE Earr] oA AF¥E Frold

ZF MAE BF Vige AR o, AFAA ASS Tk HAAEE

pilot system-2> HHA A WHoz Azt o] FH AFoA A At
weba] 2 A= Figld.dh o] fwolo A kS Feje WL

g5 Tt AxE EET U o] 2

H AEE sHARH It Vig R EdS Foste] 4871 W F A

AS SDS-PAGEE F3 Vtg §AHAFE AALE 5 A= In vitro A&

AE T A TS G ek

e

ol

S. marmoratus

| 'Y ey
e Gty

Isolation liver cell

b r A—
T o
A :)1 )f? )ogogoo (Positive)

Primary liver cell culture

(Negative )|

’ Freezing preservation ‘

Fig. 3. Scheme of in vitro detection system for EDs in unknown sample.

B

1) ZEA 12} i

']\10—(’

g

A

2ol 2 (0.01% 2-phenoxyethanol® wFHE A7l & w3t 37 714
9 v‘i—al—c‘s}i b Eulof Ca¥'S HIUMEHA &S #FE buffers oF 1087t

F3H5~8 ml/min) TFS, 3 mg/ml collagenase(Sigma, USA) & 098 mg/ml

u

J

B
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g3 dHEW(Sigma)S X33 #F-8 bufferd] oF 2087H5~8 ml/min), L
mM EDTAE H7tste] Ca” @ Mg” S A AT #FE buffero] <k
Z

al
1087 242 BHsge 35 & 7-82 100 me vlo] A @o] Ca’ —free

8 buffer® 33 AH3E & 50 mle] #FE bufferdol A siF 7FY =
A EAAAT, BAtE A EE vgor ge Bt AR o 3hA
7l 39 %*DEEJ(WOO pm, 2 min)E 33] wrE3e] 7k Az AE o]l 9
AREM AAAE JIAE Az g 2D 434 5)S AA A
HAEE FASE A s 250 ml T/C Zeh2=ad 2x10719 A X Ue

2 wjgstg . wikel= 0.2 um bovine insulin(Sigma), streptomycin,
penicillin, ¥ NaHCO3 & # 73t L-15 medium< ©] &3t FAEE )
FH 20 mlE H7bsto] wiFstlom Al wj S 3UZE Potar, wjFHe

3 tAo 2 WIEHA AL BF T

TR E= Aol ol FojAA 7] il L MA=FEH 2
o

E @71 B2 oJywo] Ak T3 AR Eele deds aTsteR

7 D3 -80T Al
S MHAFYL G4 B2 T 4CAdA 247 RES & -80CE vlE Byas)
= AT 29 -R0TE AX -199CE RESIE FAFF 4)E DAY
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3) 542 BAAL v

MEEZA HENOFZE 10% dimethyl sulfoxide (DMSO)E o] &35 1L
DMSO?] ko wE ANxEeo] AEgo| it W= 5%, 10%, 15%°] oj
sto] zALSATH 4714 Aol A AvE nfgo g AELo] =4 LE

W AT 33 AP 45 ol &ste] 7 AP sARI] AZE A3
e AL WstE dEstr] fste] BE 9 24, 5, 7Y, 10¢€ #
15979 sARE AMEE 7] B ol&stdlon oF sled & AE
&5 ZAFEA T AlEE collagenase I FH O R FElste] 800 rpm o2
g F FFHS AAste] dAAEE o] &AL 50 me] SThiE FE
o] DMSOZ7} 10% 37t wigFds H7bste] 33 SOE HAFAIZHH
I % 800 rpm, 23 AR E gt AT AE AAS L DMSO7F 3+
= Al it 15 m FHRO Yi F2HES ST e 20~24T

ol & & wjgAe Hrbste] 3
3 AEYE }j AEZYe] FEH DMSOE A AR 1 T AEx
AEES  trypan blueZ A 35Fe AFSE th

_|_4
0
12
—
Mz
R
>
A
ol
S
X
:(I)L_Al
offt
o
o
2
=

4) In vitro system® AHA

Fig.33} #o] 9ol full sheet Aol &AW liver cell ¥l ¥ wellol
BHlg AR oS 24-D wokg x10°x10 %10 °x10° A% 22

= 22w kdel] Hrlkstar 0, 3, 6 B 99 E 3] ske] 3,000 rpmell A
2017 AAEY st Vigd A o= dAle e dudE 24 S
Laemmli(1970)¢] ®H el o&le] 75% SDS-PAGE®Z @ 3&}o], Coomassie
brillant blue R-2502.2 40%3F 423} o
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m 2 3

1. Vtg¥9] induction

=

2! ™ o] gRIAF Ezfﬂﬂl 109 5o Ax3 &A
I Fol A AFHI I FA EHS Maitre 5(1979)3 Anthoy 5(2003)0]
A3 ol M71dE Agste] Vigel Sold W= A5 Felsta

o]Z 93l Biorad(USA)2] Mini protean I system< ©]&3 2302 E,
Al 109 Fol AMFAT dHI Fo A AFHAT A EHES AV E
A glete] Vige] 5ol M= x5 &9lst7] #la] SDS-PAGEE 2A] 3 2
= Fig. 49} 7o) 2+ 02 Sigma High Maker9 E; Ag]HA] &= ok
AREERRAL AAwomE B AgE A 43S AbEste] oA A
18 A1 WRiol oA A3skaith
a2 A3 EE AgstA &2 ¢h A Fllole dA M= Vigil=rt E4
A FRoy Exs AEd a7l A= A dixzatelA Kol &
K W=7t 175 kDa ol A vy =7 gl F Sl
71 9o % thE sub unite’} molecular marker protein¥} 7S 920l &) &}
I %= Be® Kol Byl oaf ¥ Edo] EX7F g<ds] dEwka ol
gRlstr] flgk WHoe R olF EHES AA ¥ SDS-PAGE % western blot

o= 4 el sz a9

N

S
do o
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SHM Mal= I Mal= Femals [ Pemale

205~

| 16==
04,4

BE—
dd—
kDa

Fig. 4. SDS-PAGE analysis of vitellogenin 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 )
2. Vtg 9] purification

1) Gel permeable chromatography

Fig. 49} Zo] =& Rlsla =% Vige AAE $18+] gel permeable
chromatography 3t A3 Fig. 59 YEbH nle} 22 gel filtration profileE
YER AT (Bodil et al, 1998).

Fig. 59} 29| gel filtration profileE &3} Vtg @l s = Ho =z o=
%= fraction No.12~28¥ ol thate] Fig. 49} #o] SDS-PAGE £3dto] Vg
FEoHE gelgt vl Fig. 63 o] Vtgol &g AlZ2 17HoA A &}5}e]

25, 26714 SrEal e & 7k drh
[e)

= AT E 7P B2 ol ErEAdvkar AZEE = No.20H ol Al 23' 7k
Al pool A7l thg o5 HZF 5 ml7F HEE 4ToA PBSO| overnights 2t
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2~33] by FAGe wASAA FAL ANRAT Vigelehm o gl

9 (175 kDa)= ion-exchanges AAlste] VigEsE Atz skl

18 31 Marcelo 5(1995)3 Mananos 5(1994)0] 43k uje} o] 1 ¢
o =

o %= t}& sub unite’} molecular marker protein¥} %

¥

Ao Kol Eyoll oJaf F=d 4o EA4E &< & 5 Ao o5 A &

olgl7] fgk WHo R o]E =25 Ion exchange chromatography@® A %

SDS-PAGEE &3t VtgE &<l stz gick

2
0

1571
=
S
o 17T \&—25
Al
<C

15
05
0
0 100 200 300 400 500
Elution volume(ml)

Fig. 5. Gel filtration profile of Vtg-induced Scorpion fish’ serum.
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EHH ™MW 1= ] ] 1] LE T I8 (L L1} IF I 1 THHA

% - -
-p-ml-"
s | -—
11— s
T — .. -y -

§ =
- -.rIHJ-I'HHH-ll-I--
- . . -
1 .

T
o g

Fig.6. SDS-PAGE profile of vitellogenin fractions from gel filtration of
Scorpion fish’ serum(Fraction Nol2~28).
¥SHM : Sigma High Marker, IM: E: Induction Male fish of plasma
Scorpion fish’

2) Ion exchange chromatography

Ion exchange chromatography+= Fig. 79|49} o] £&% 2z} peakol
No. 1~5¥7}4] fractionS SDS-PAGEZ £3to] Vtg7l 44 =S 3l s}
12+ &b fraction No. 4, 5Holl F=2 §-f 5 o] 95| Fig. 8H¥ o] &
¢l o] NaCl 04M o] F-o] Yetu= 2789 peakE ol F+= Zd =5 F st
AAQE VtgE v$2~9 W93 Hybridoma screenings 913 ELISA 3+
O 7 ARESSIT
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1.56
1.4

A 280nm

0 50 100 150 200 250 300 350 400 450

Elution volume (ml)

Fig. 7. Ion—exchange chromatography profile of fractions from the gel filtration
of the estradiol-treated male Scorpion fish’ serum
(Fraction No.12~283 pool  serum.

PR

EHM I[85 1 B 2 L B

Fig. 8. Comparison of Vtg concentration among the Ion exchange
chromatography fractions.
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3. Vtge EX#F

Gel filtratione 3] &<la Vigel 3 bandol dNGsts &

gel filtration calibration kit (Pharmacia Biotech, Sweden)E ©]-&,
of tha+ 2 Bxto] Kav S Fal7] 938t 2459 e olzet o)
Vo = 142 ml , Ve of ferritin = 309 ml, Ve of Vtg = 312 mi

Ve of catalase = 337 ml, Vt = 1.3 x 1.3 x 314 x 85 = 451 ml

o] o, ferritin, catalase ¥ o] Vtge Kav < Z+7} 0.540, 0.631 2
e #Ateto] graphyE
F 440 kDa= $Hik= QAT

055002 A= agrz 72+ 2219 Kav
a5S u, o] Vige] #AHES Fig. 99 o] ¢
el Eujo] PHof| Ao Vigel wAE g0

ato] o]Foixl Ao AlmET)

e

AN
~

0.5

Al HFom Al

Kav

100 1000

log molecular weight (kDa)

Fig. 9. 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).
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4. Monoclonal anti-Vtg antibody

1) A A A (Affinity chromatography)

ELISA%} western blot& &3t 97F7F =2 3HA|, S10, S15, S16, S28
M-S James S(1997)°] A}&3 protein G sepharose gelS Al-&3}o,
packing & w 7|37} A71A] ZEF AEH = buffergE v 7FAE A
7% ¥ 20 mM phosphate buffer(pH7.2)% H &3} A7l geld] &4 A4S
A& A 7A sephrosed] 1A protein G A& IgG A+ 3M NaSCN
o7 839t 39 23S 20mM phosphate (pH7.2)0l A 244 7H&
FASEE AAZE FA o R 33] ol FA S wAEa FAlo] g &
g2 dAEE 4T x6,000 G, 103, KONTRON Centrikon T-324)3}o] %4+
slgstkivt. AAlE MAbS A7k &<ls Table. 33 o] OD
280 nme| FTHE== e uwsre] 3% 139 W 1.0 mg/milE 3HAkSH
A} z2y Ao ol g2 S10-2> 5.0 mg/ml, S15+ 12 mg/ml, S162 1.0
mg/ml, S28<2 6.0 mg/me=E FRIHAIL o] 5 F5-o Aol A& TH Andrew

Table 3. Antibody titers of monoclones after affinity chromatography
purification of anti—- Scorpion fish’ Vtg.

OD Vol. Protein Con.. titer
sample <5 %10 mg/ml (x<100) volume(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
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2) MAb ¢ <7}

MEGE T 99 & dA7FE H<l clone S10, S15, S16, S28W S 7+
7} 5x10°-107 cell A 87 ol HFste] 7d~1047r #Asn BFg A
Azt FA $ A 97FE ELISAE $35te] A A3 Fig. 107 2o
& &9 94 S10, S15, S16, S28WM oAl Zhzke] A= 5008 o] de] 34
7tel &A7FE YEelWTh ©]E western blotol A Vig®t vH&-aE A E
A ¥ Vtg@dE8& ELISA % Immunochromatographicassay©ll ture
tracer antibody® AF&3tiom ZF dwlzrol A7lE 7|$£9%  tracer

capture 241 9] %718 ZAMIITH

S o

et

3) Western blot

Fig, 11> Michae 5 (1996)¢] A&t npe} o] Exo oA ¥ Vig
g, S48 & de tiste] SDS-PAGEE #Ao] ZA7|HE=E &

=
g3t} 1 S nitrocellulose 22 filteroll transferstil transfer”’}

3F

do

25
——S10
—m—S15
20 —&—S16
g —e— 528
g 15
2
I}
g
a 10
o
05
00 »
2 3 4 5 6 7
Purified MAb dilution(log10)
(Protein G — Sepharose)

Fig.10. Antibody titer of ascites fluids 7-10days after injection of
hybridoma producing anti- Scorpion fish’ Vtg..
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Fig. 11. Western blot of Vtg induced Scorpion fish’ serum, egg and

negative control.

Az FEHAEA 55 22 oW AA= TS ALE-35lo]
SDS-PAGE7} &5% gel& TBS-T (0.05% Tween 20 in TBS)Z 5%+
33] A& slal goat anti-mouse IgG-HRP conjugate 1A 7F ¥F$-A171 & 1%
DABSE 0.03% H:0.7} & %} PBS(pH7.2) 5574 ¥hael A sto) o},

Fig. 12911+ FAAAE F3t Aozl @FE Ao diste] SDS
-PAGE®} western blots S3te] 175 kDao] VigWl=g &<l 3 ZAx=
509‘340“/‘1 S3H5H7A] BF7F Vig =2 S1Ha gEE g

Vtg 3+ @A 9 Vtg band9t 5o]% ¢l w&E& Ho ‘rlr%hﬂr Hh-g-gt

_34_



EIET Y
174
118k
Iy

Gl

kDa

Fig. 12. Western blot of profile of various monoclonal antibodies on Vtg

induced Scorpion fish’ serum.
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Fig. 13. Western blot profile of various monoclonal antibodies on
Scorpion fish' egg.
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4) o]& o7 Vtgd} L ARES-

7] AEs el BF RS WA RAFHD dE GE o9 MAb
g9 %ge] £, AeHA ¥ 3
oSN Freld VigEstel FUHQ mAWNS ELISAE 53t a3
Atk =, 7% ojFe] serumS AAE Aol FAA
Dlateoﬂ 7 MAbS #Aste] BFaa AeolA 1AZHEE WA A of

< HRP labeled goat anti-mouse IgGE
i ABTS® A7t ELISAS F3 e o F
43t A3} Table. 49 o] #&wWole] Vigel Wik MAD clone ExE A
Fulo] defly Abehr] oFAl 2o 2 wAREES Hlow, ofE e

1% olfel deuh wsaA ek,

m ﬁ—‘
i)
k=l
i1t
rfo
=
>
N
(e
M
o

s}

=
of
>
N

ol ox

o

Table 4. Patterns of monoclonal(S 10 et al 7 ea) antibody cross
reaction with Eo-treated and not treated Scorpion fish’ and other Spp.
fish’s serum.

clone| SME; |SM male|PO male|PO female| O M |O M female SH ccC
S 09 ++ - L e | = 3 | ++ -
S 10 ++ - . - - ++ -
S 11 - - - - - - - -
S 12 ++ - - - - - + -
S 15 ++ - - - - - ++ -
S 16 ++ - - - - - ++ -
S 28 -+ - - - - - ++ -
S 35 ++ - - - - - ++ -

*SMEZ2: Sebasticus marnortus  *SM: Sebasticus marnortuse
*PO : Paralichthys olivaccus *SH : Sebastes hubbsi
*OM : Oncorhynchus masou *CC : Cyprinus carpio
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5) Secondary antibodies % IgG Fc receptorele] WS4

ELISA platedl E, #1238k %ol &S coatingstal A 93] gAd o
Z2 A =Z 7)sto] wkS-A17l & HRP labeled goat anti-mouse IgG, IgM
protein A ¥ protein G¢}9], RF&ARE 77 #&AS AT Table 59 o]

4719 cloneo] 25 IgG EFYSl Aoz oy},

Table. 5. Patterns of monoclonal(S09, et al 7ea) antibody reaction with

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

MADb IeG IgM Protein A Protein G
S09 ++ + - + +
S10 +++ - ++ +++
S11 +++ - +++ +++
S12 +++ - + +++
S15 +++ - ++ +++
S16 + 4+ 1k + ol S
S28 +++ _ + +++
S35 ++ + + + +
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5. ELISA kit 7|

1) Antibodies pair 24

Antibodies pair Z2A4-& AAlE MAbE 10 pg/ml A EE ELISA plate©l
T2 713 B8 A2 sample buffer= 2,0008) 34, welld 100 A
shal Ao A 3023F WESAIFH Y 2 v HRP labed MAbE ZHZ} %100,
x200,%< 400, x 800, x1,600, x3,200u = 3]As}e] A 30&7F ¥H-gA|F
o WA EE ABTS &4 AR&sta 30%3F 242§ 405 nm
(reference 492 nm) OD#t= =74 3+ Z3E Fig. 149 A, B, C&} #o] 1
2 b AT

S10-HPR S15-HRP S28-HRP
1.0 10 ‘o
é 0.8 £ 0.8
I E 08 £
2 06 S s § oo
5 2 3
o 04 5 S 04
= S 0.4 :
g 0.2 ,; © o2
0.0 o 02 0.0
100 1000 10000 0.0 100 1000 10000
100 1000 10000
conjugate dilution comjugate dilution
conjugate dilution

Fig. 14. The optimal dilution condition of HRP labeled MAb for sandwich
ELISA to detect Scorpion fish’ Vtg.

A: The combination of HRP labeled MAb S10 conjugate and MAb S10
coated on microplate wells.

B: The combination of HRP labeled S15 and MAb S15 coated on
microplate wells.

C: The combination of HRP labeled S28 and MAb S28 coated on
microplate wells.
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Al S10, S15, S28¢ 74

A, plate?] F& =
x1,000 2 x2,0008]2] 8]4 Ale% FE3 capturing capacityE R ¢
ol SHolgAle] HAEVL =S AlARETE emE o] 9]
471 3714 ¢l MAbE ol&ate] F3 B EAHIAR 2USs A
w3 Fig.159 #S gl MAb S10, S15 2 S28¢] HRP HaA=
x1,0008) 81X &kar, S10, S15, 2 S28 MAb SolA &S wEadd
A A 84, 94 FHS A sk 2 A% Figl5ol A9 2ol 3
TS WEIY A= S15-HRP Aol S10M 2} S28W el A =
& FAZFE HAov Figledl uErd A o] Al FAoAE
S15-HRP2] HgAlolA S28Hel vt 3502 £ FA|7lE Holal )

.

o
.
A

BN N
o

By
et o aup flo

2

SI5-HRP¢] HFA wF4doz w2 FAZIE E< zt
x20, x1,000, x2,0008} 2 3]438}o] capture® AH&StA-S W, Eox el &9

gad WeRAS EAde] detection lLmitd H7letnA &l
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S15-HRPZE tracer® AF&3F1 S288 1,0008] 3] 413+ capture®] Z7 ol A
10,0008 °o]de] s FEAE AEol Thestdoew, Aol =S
ELISA 9] antibodies pair® A 3} %3t}

kA, plated] F2HS 91k MAbY A4 Al S15 2 S28¢] 4 ¢+ x1,000
O]l:

.

2 x2,0008) 2] 8]A] Ao &= F 3t capturing capacityE R =3 th
SolgA e AAET =& AAMSE a8 BEE o]%o 2 A7) 27HA

o] MAbE °]&ste] §3 2 ZAHFAR 20& =AM Fig. 178

2 —
E 15 | ES10-HRP
S mS15-HRP
S 1t 0 S28-HRP
<
[m]
O 0.5 | -

0

S10 S15 S16 S28
MADb coating

Fig. 15. Conditioning of ELISA for the decision of MAb pair using Vtg in
Scorpion fish’ serum partially denatured by repeated

freezing and thawing.

_40_



2 - ES10-HRP
B S15-HRP
1.5 1 0S28-HRP

OD 405/492nm
T

0.5

S10 S15 S16 S28
M Ab coating

Fig. 16. Conditioning of ELISA for the decision of MAb pair using freshly
prepaired Vtg from Scorpion fish’ serum.

2 -
g 15 & OS10-HRP
§ mS15-HRP
s 1r OS28-HRP
o
53
O |-
o) 05

| e ] e ) s
0
S10 S15 S16 S28
MAb coating

Fig.. 17. Conditioning of  ELISA for the decision of MAb pair using

negative serum of Scorpion fish.

Fig.15, 169 th3t SA control® o= &, & wkSZFAA A7}

7 vlerge wel Fa gluh
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2) Vtg A& 3

2 AfeA s HAEIAE AEsr] faiA AA- " ELISA systems ©]-&
st Vtgel HESHAE SA87] flste] S28 MAbE x1,0008] 2] A &}
(¢F 1 pg/ml) ELISA platel coatingslal, %48o] Vtg %= 1 mg/mlo] X
o] e S AT EA ko] RESAIH

Tracer2+% S15-HRPZ conjugate bufferS x1,500u] 3]2]3}o] Al-2of A
30i7F vhgA A o, ABTSE EMAIA F3 %=+ OD 405/492 nmel A =

etk B FAolA R ELISA Mo 2% Fig. 187 o] Hojk 10
ng/mle] VtgZ7bAl H=Eo] 7hsatdlas HolFe 2yt & 5 v

OD 405 nm

01 1 10 100 1000 10000
Concentration of Vtg (ng/ml)

Fig. 18. ELISA profile using different concentration of vitellogenin of

Scorpion fish
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E

AA Vigel AA B AT FAAARS AAEHANA gou, &
ATA%=  SDS-PAGEE &3 VtgdAdS glsta 9l7]
reference method=4 SDS-PAGEY]
PAGEZ#E B E,& Folsto] Vgl 49 44 @34
AFw=e] AHAl ol A v Abdrle] £EgE o] Vg 5493 91
HApste] Wizkmel SolkE 747} ZAMRE ¥F Table. 63 #Zo] 5

=
= o] & oA 7} gl ELISAY A% ZAE5S AAST Ui UHe

Table. 6. A comparison of SDS PAGE & ELISA test.

SDS PAGE(Ref. method)
ELISA kit Subtotal
Positive Negative
Positive 5 0 5
Negative 0 9 9
Subtotal 3 9 14

Sensitivity: 5/(5+0)*100= 100% Specificity: 9/(9+0)*100= 100%

_48_



OD 405/492nm

NC PC1 PC2 1 2 3 4 5 7 8 9

Fig.. 19. Detection of Scorpion fish’ Vtg by using developed ELISA.
-NC: Negative control,

-PC1: Positive control 1 Es treatment serum,
-PC2: Positive control 2(Scorpion fish’ egg),

-1~9: Scorpion fish’ serum.
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6. ICG kit 7§

1) Colloidal &=

-4
o
D

0 nm % 40 nm = #A|Z¥ Colloidal goldE spectrophotometer =

1 -2 =438 A Fig. 20, 2104 ¢} 7o)

20nm P A=
523 nm<] I} A

A &3S 2o 40 nm YA A= 536 nm

5aE

Wi EL e =] AL

Fig. 20. Absorbance spectrum of 20 nm colloidal gold.

]

Fig.. 21. Absorbance spectrum of 40nm colloidal gold.
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AR B oz AAFIS W Fig.220l ¢ 2ol 247 40 nm 2 20 nm
T Ax7F gewdrt. A F9 colloidal gold H-FHS dAH4H& =A
HHH © 2 4 Immunochromatographic assay kit®] Gold-Ab HEA=E A&

| Age Aow ArHh

_l
4
o:

O

ITm A E e

Fig.. 22. Transmission Electron Micrograph of 40 nm& 20 nm Gold Colloid.

2) MAb-Gold A< H=3H

o]

Gold-Ab HEAES 93 antibodies paire= ELISAo|A ZA3% S15 ¢}
S28S A &35ttt S28 MAbE ¢F 3 mm %22 923 W NC paperl 1
w BARE AZFAZ F S15-gold HEFA e o] EHS 2
2 EFE Ao goo wRow HMNAAS W Fig. 233 o
a7 x1,0000 314 H47kA] HEwHg-o] YEFRT
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3) ¢ d =4

NgE % Selw

)

SDS-PAGE® #HAtstlS ol Vigel 44 €4 543 AlF% AMA <
ol A E &g v AT EHlo] dA 9uS FHAMSt FAMEE WIZE=¢f
ol 7y 100%%0tE 1 Adel wE BlaEE Table 70 YERHATL
ELISA®] 77t @ Eo|x o] nlmw Al$} vpd A2, ol2 714 VigE AA
of AAlEel A &g dou E3HAFY ATZA A=

2 gkl FAHPAA
o VtgdAdES gdstar 7] wiitoll reference method

SDS-PAGEE %3}

F Bolt olf i, Bl fskel F4el fred A AFol = v
o7 wEEel Vigrh A7) WEeln, Bl €@ SRR 9 4%

ol A8 VigZh £ASHA @7] Wi Aoz And

Fig. 24.¢9} o] ELISA® ICGRH oz HAS AxpoM 1 HE SHA
€ vlugk 23, ELISAQl 45+ 0.1 pg/mb7HA AAE 7Fs3e By o
ICGHAA = 1 pug/m7MA AAZE 7Fs3hs B oiiko A= ICGHA
"ol At @FANA SEF 717
& olg ol dlof o]F BEAGW AAHY AREAF A + A Ao

2 E

o

]S o] &3# %ol% screening test’} 7ts
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Fig, 23. Immunochromatographic assay for the detection of Scorpion
fish’ Vtg.

08 r

06 [

OD 405nm
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0.001 0.1 10 1000

Concentration of Vtg (ug/ml)

Comparison of Detection limit between ELISA and ICG

Fig. 24. Comparison of detection limit between ELISA and ICG.
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Table 7. A comparison of SDS-PAGE & ELISA test

SDS- PAGE(Ref. method)
ICG kit Subtotal
Positive Negative
Positive 5 0 5
Negative 0 9 9
Subtotal 5 9 14

7}, Sensitivity: 5/(5+0)*100= 100% }. Specificity: 9/(9+0)*100= 100%

7. In vitro AZA

1) ZFAE 12 8ok
Eujole]l HMAEE collagenased] &l EEE ol Y 1dol= tiF-io]
GAMFERZ FHojgla v bottlevtetol] F2E o] QA EI A EE FEHE
wowF 2 FE = Aol AlE gE-Eo] mide] FzE o] 2~3719] Al
3 F 29nt AEF

2ol zEEdnk. a2lal i 3dol= vl
Aol ol dojup Alx7E gofjelxl Aol AW wjk 5dell= S H

grt Fe AEgeldn waE AT (Fig 2).
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2 day after 3 day after 5 day after

Fig. 25. Liver cells cultured in L-15 medium.
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|

Fig. 26. A survival rate of liver cells after culture in freezing preservation.

3) BAHEA TR H

SHAREN mE FAES] AEELS Fig, 269 2tk A2 AEES
SHAREA AR Holl= 823%F dWEH AT DMSO® 15%7F 7H =
< 513%E YEtllon, 10% J7brtek ot Aol & yehlx] &9ka
5%°] 7t FellAM = 7 82 AEES HERRIH

2 dd el Aapell A A AL HE B
&3 SEsAT] AR 39 FEF A AP 4ol = Fig 269 2
1o

o] 7t7t AEgo] oF 325% 2 30%°] A UElel 80T uE AT
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Fig. 27. A survival rate of liver cells using different DMSO

concentration.
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Fig. 28. A survival rate of liver cells using slow freezing preservation
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Fig. 29. A survival rate of liver cells using quick freezing

preservation
Fig.28%} 29% 7t7F 957 uAs FE5E54 HAdAL AEA5E 1]
wgk ager $kEFA HAA = 159714 E;ﬁé}tﬂﬂ‘rE 2 AEE
50%2 A3S By 3554 HAgE 793 10904 AY =
BEes woluA 1 fede e Aoz e

4) In vitro W+ A9 &4

Full sheet g4o] 2Ad® Liver cell ¥l wello] HEn|udEd 2 o4
e BE x10°F 34ste] Folsta, 24-DEeke 247F x10°x107,x10 % x10 7l
2 A% woks Hrbetal widdE 0, 3, 6 B 9YA 3|55t
SDS-PAGE#4 3t o= olg] Fig. 299 e AT} ©] Diethylstilbestrol <
Estrogenic EDs®ZA4] 2 4&z2 542 170 kDa o Vtg dA o] 3ely
AL 24-D FobelM= 7Hg FEsE vk x10PelA 170 kDa F-el A
Vtg7F @498 A5t o2 A XSS F3 In vitro systema
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E, (M) 0 10% 0 0 0 0 10
24-DM) O 0 10 107 10 105 106

HZATHSHE 2=0H (42
Fig. 30. SDS PAGEJro’%ﬂeT of culture ‘shp'er'ﬁatant after

treatment of Ez and 2,4-D.
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Baldota &) om(Wiley, 1979; Qallace, 1980; Hara, 2001), ¥ &A=
Ex5 Fogh &uole ¢hzlolA W ofygt FAlo] T3t 7 dFol

= i1 SDS-PAGE < lipovitellin® 2 o] A
A= °F 175 kDa®] F-oll @ dulo] tiiie] sjFste= M=s gls)
A tH(Takahio et al, 1999).

ol By fr=ol 9ste] wdE Vige] ¥ B ojde] Husy
& wgol A ti(Joseph et al,1996; Xutong et al, 2001; Watts et al,
2003).

T3 2 Aol A Aol monoclonal antibodyE©] 15 7H7be] o] FAJA
TEY whEeke A& gelehr] flstel @3 o @S reduction el w
2} SDS-PAGEZ %53 % western blot 48 2A|g v} Exxg]e &3
Abekzloll A F s Gl A, 175 kDagl $1x&E M FEshe] e Expge]
APRoR AAXE 7IERe] Mg} whgete], F3igk XfolE
olg]gt Aytw mFojE uf IAPUE Vig @S A= &8
3 wEEA FAAEEe EETF ol FolA A &k

5
o) Az, o] o] AL At 27190 129 2o A,

’

2L

r
po
lo
b
el
AV

ELISA ¥ ICG kitell 483 &uole] Vig SolgAE fust dddS

T sl 9ske], ol AGARtEe] (Winter, 1992; Venugopal et al,
1999; Brion et al, 2000; Thybauaud et al, 2000) %83+ gel filtration %
Ion exchange chromatography™ S AF&3to] Ag 3 Ay w53k vhsl
AEo AAE &wWole VigE AL 4 Ao, gel filtration = ©] &3

B
o] ¥ molecular marker®t W] ul gk £wlo] Vtg o #FAFES ¢F 440 kDa
=

- 7

oA Vtge] &2 theF 300~600 kDa

&, 8F 4] FWo] Vigel gk & 28 FAE2 T ofF T ¢4
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