J. Korean Fish. Soc. 30(3), 473~479, 1997

"X,

Verasper variegatus2| ‘&

4], 30(3), 473~479, 1997

22|y wojsy 54

JoroN
Eir

. 71
=]

bl -

(=)
2l

0z o

ot

=2l £

J

%% o

Purification and Immunological Characterization of Yolk
Protein in Spotted Flounder, Verasper variegatus
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The yolk protein of spotted flounder, Verasper variegatus was purified by precipitation with cold distilled
water, followed by Sepharose CL-6B column chromatography. The purified protein was identified as vitellin by
Ouchterlony's immunodiffusion test and immunoelectrophoresis. The purified vitellin from ovarian crude extracts
has same antigenic determinants with the female specific serum protein, vitellogenin. The molecular weight of
purified vitellin was estimated about 550 kD by gel filiration. The vitellin was composed of three major subunits
with molecular weight of about 108, 85 and 31kD, and two minor subunits. The vitellin was identified by

western blot analysis using anti-vitellin antibody.
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F AEAEE A 12 ZFEY A7 dHdA 2
A8 1 A7E FIHAIFIHA GAZ AU b
ZA3ste 33347 (vitellogenesis) & At} o

(Oogenesis) & AEAdd) dFog 245¢=
B2 (vitellin, Vn)2 tiEEe 47 ded 3
A +4 F FhPAd o]&5HT YFPLZA
%28t} (Selman and Wallace, 1983; Wallace, 19
85). 959 4& FAST g vuE AR F gry
& AL Qe d}DHFAL ho A FAE FEey
ATFA (vitellogenin, Vg)7} ZHE Zo|u, o Gty
ATAE G4 JEAEZAA 2H[H estradiol-1782
AFd o oA FAE F EFE F89 drz A
250 dEAE F4Et (Aida, 19732). old F IS
WATAE GHE JheEd Bhd o B A2 b
A 2 lipovitellin® phosvitin® 2 Ao A A
T (yolk globules)tt ¢33 (yolk platelets) 3HZ 3
HHohy 434 ok (Wallace et al, 1966; Wallace and
Begovac, 1985; Kanungo et al., 1990; Tyler et al,, 1990).
Aa7A g8 ojF & Ao g wadZ lipovitellin2 ©]
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%o wtz} lipovitelling T4 8t= BWA subunitd 429
AF 2 WAt 540 47 24 vehta Qg
(Hara and Hirai, 1978; Campell and Idler, 1980). °| 2 &
ARE L ojF4) w2} lipovitelling] 43187 So]A
Zt3 Qe A& BYF3 9o g Jdd
o] 1 AL Foste AL 1 ojFd g
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A& HH o2 golfi= RIA (radioimmunoassay)
o1} EIA (enzymeimmunoassay) 5ol /¢ go] ol &y
2t} (Idler et al, 1979; Kwon et al, 1990; Han et al,,
1995). AF3 ulel o] wgdul Ao} Y AF
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Gl ATAE SFHke systeme TEV] AAAE
A2 ddFd dg AT A dFeAd g B
2], ZA st ofd UF FAE A Fstajof .

2 =2dMe WA 49 548 #3185 ¢
AT @ RIAECIY EIAY S AAE Ase
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1. M=

1992 12956 199449 1977 4" 2G4 43
3 45 HRAE 242 3ontElE g E 3ml FAY
718 ol&3te] 7 Ay HEE HF HEHoTHE
As AP F 10000X g A 3083 4T A dHE
2tk BeE g3 Ao AHEE g7t -80Ce
st drtAne &8 09% salineR o2 Al
Aale 80T H@sgh
Y M=
Ao gt 38 A2 Newbould (1965) 2]
g HEA 134 FAFAe A5
Ao ¥4 Iméw 22 %9 complete
freund’s adjuvant® EF3l {F3A17 New Zealand
whiteo] F3FALE T 23 ARE FAFAE 8H
1nést 22 ¥4 incomplete freund’s adjuvantE &3}
o 1579 BFez 339 AH E7] ssFAte g
ARoE A& F9q 1 FY ¥ E7Y AegAe &
gt AAdegh A ¥ AL 37 A 142 A
T SIAZ g 40 1247 w% F FEAHL £
2)5te] 80T Bt A&doaRE g
oA (250 pg/mb)ol B F FEAHL EFEE HrHAe
Ao g Y AXTH Y% PPz wEMh
T $¥Ae 45 A HA Ud I 1ol
F3 84 1nlE TS 37CoAAM 5AZE FU W
A7 % 10,000Xgol Al 3087 AAEE] R B0TAA B

3t
3. sichizio] Ha|
W3l B2 Hara and Hirai (1978) o) what

Tk 53 da 25gS 2% NaClh 0.1% NaN; £}
A€ 20mM Tris-HCI (pH 80) #ZF 9 5mie] Y1 73
712 g 5 10,000X gl A 3023F 4Tl A AAE
g AFAg A of AF Ao 108 By 4T
SRTE YL FE9] EF3A 4T A AT wFT F
10,000X gell A 3083 A2 atAct ol & 28 o HHy
st AAESL A7F gFdoz gy 48
W3l AL Gepharose CL-6B column (¢ 2.5 cmX 88
cm) & AHEF gel filtrationd] 93 12mé/hr £ 2 3nd
ftube® E-83AT EAF ZHE EEDNEL thyro-
globulin (669 kD), apoferritin (443kD), B-amylase (200
kD), alcohol dehydrogenase (150 kD), bovine serum al-

bumin (66 kD)2 carbonic anhydrase (29 kD) S AH&-31%
t}.

4, HAEHDIYES 9 HASM

(D ¥4 #7)%9% (Immunoelectrophoresis)

WM 7|9 %2 Garbar and Williams (1953)2] ol
w2} 34tk 100mM Tris-HCl (pH 86) $F%-E A}&
3 1% 9] agarose gelS HEACH AV]9F & dFd L
200 mM Tris-HCI (pH 86)& AHg3ldov, ¥y H7]Y
T2 geld E 1cmT 15mAEA 243 3087 stch

(2) BYE (Ouchterlony’s immunodiffusion test)

100 mM phosphate buffered saline (PBS, pH 7.2) &%
HE AHE3 1% 9 agarose §HE VEo] WIHAL
AAANE A et JA4uke-g 2ABIAG,

5. H7lds
(1) Polyacrylamide gel electrophoresis (PAGE)

80 mM Tris-HCI (pH 6.8), 15% glycerol, 0.012% BPB
of dEdH AL 371 & Davis (1964) 9] P& ¥
g3lo] PAGEE 8t} Stacking gel® 3%, seperating
geld 5%% AMg3la) 150V constant voltage® 12A1%F
< H719%F ¥, 0.136% coomassie brilliant blue R-250,
45% methanol, 10% acetic acid& %02 A&, 75%
methanol, 75% acetic acid& %A EA&FHY,

(2)  Sodium dodecyl sulfate-polyacrylamide gel elect-
rophoresis (SDS-PAGE)

Estradiol-178 A 2|31A] &2 47 ¥4, estradiol-17
BE A e £ A, Aad ¢4 37 28 4
S AL Laemmli sample buffer (80mM Tris-HC) (pH
6.8), 2% SDS, 5% B-mercaptoethanol, 15% glycerol, 0.
012% BPB)°l &381A1A 100CNA 1083t boilingdt ¥
Laemmli (1970) ¥4 we} SDS-PAGES 3}Sith. Stac-
king gel> 5%, seperating gel® 10% & AH2-3l9 150V
constant voltageZ 6A17F 59 A7 534t €4 €
S g ol 9o PAGEY} FUE A& A& B
F 2H4 T2INAL myosin (205kD), B-galactosi-
dase (116 kD), phospholylase b {(97kD), bovine serum
albumin (66 kD), ovalbumin (45kD)2} carbonic anhyd-
rase (29 kD)E AH&-3t¥oh

6. Western blot
SDS-PAGE®] ¢&f ¥a¥ e¥dL Towbin et al. (19
79)9) W wat 7velA 64t F9t nitrocellulose

(NO=2ez HAAAZ 3 Ponceaus S €9 (02%
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ponceaus S, 3% trichloroacetic acid, 3% sulfosalicyclic
acid) &2 AAtdRg gk (NC) oo g
H o] &l A%E 7] A3t 3% bovine serum albu-
min (BSA)/Tris-buffered saline (TBS) £94o2 2413
T AedA vjgg I TBSE Aoz 3 A
1:1022 N8 E70A d& BFddd g ¥
H4& NC ol H7lste A7 ALolA wjYgEd &
TBSE Ao 2 3 AAstgth Alkaline phosphatase-con-
jugated goat anti-rabbit [gGL-E 1A17F F¢F A2 A u)
%3ta TBSZ 58 AHF F 66 pf 9 nitro blue tetrazo-
lium (NBT)$} 33 € bromo chloro indolyl phosphate
(BCIP)7} X34 10 u¢ alkaline phosphatase buffer (100
mM NaCl, 5 mM MgCl,, 100 mM Tris-HCI, pH 9.5) A
whA kg3 A et

A
=
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1. ctabieae) 2a

Sepharose CL-6B chromatography column o] -£-3}<]
ZugauFzdos dPauds e §£3 A,
Fig. 101 yehd uke} Zo] 3709 peakz HYHA &
g9 309 peak TN €A A EAsE UAH 5ol
AgU AN 5UT FEHE e peakE Foll7] 4
gl FFYEAE ol &3t §54 peak L 1L NI(PL
PII, PIID) th¥ Ouchterlony BHA test® Q)

2.0 pooled |

1.5 S

1.0

pooled Hil

0.5 4

Optical density (Azsonm)
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Fig. 1. Chromatographic elution pattern of crude
egg extracts in spotted flounder. The proteins
were precipitated by cold distilled water and
fractionated by Sepharose CL-6B column ch-
romatography. The column was developed
with 10 mM Tris-HCI (pH 8.0) containing 2%
sodium chloride and 0.1% sodium azide. The
column was eluted at a flow rate of 12 né/hr
and each fraction of 3¢ was collected.
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Fig. 2o Yehd vie} o) Plie 438 A 4 ggiy 1

4% v Pl Plile §43EHd
< YAIA gtk o] A2 Ho}
AEo] YAy FYF FAHE& 7
o] EA&e peakd S & 4 ek =S
PIIE 2o} #7958 A, 3 YHd& EAA &
i estradiol- 172 A& +3 AR A5 4A &
Aot EAte M2 TYE 9Y band2 JEMRT
(Fig. 3).
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Fig. 2. Ouchterlony's immunodiffusion test of peak
I, I and Il Fractions near the peak I, I,
and 111 were pooled. Pl, peak II; Pll, peakl;
PHi, peak I1I; aFM, antiserum against female
specific serum protein.

<& VN

1 2 3 4

Fig. 3. PAGE of mature male serum (lane 1), Es-
treated male serum (lane 2), mature female
serum (lane 3) and purified Vn (lane 4).
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A BRI 4 IFINE 47 1he A%
of YHHUA N2 $FHL AU o) 22 Ho}
$YE UgRRAe 93 IR B wgvuy

TAYG $48 FAEE M AL S ¢ F STk
e g iAo FAgs Aoyl st B
At é# Eapgko] oF 550 kD ol itk (Fig 6). ol &
9 A S SPDSPAGES A, 5%9 bandE FIHHYL
| (Fig A) Fig. 89 Yehd nie} o] gEuwads

Az n‘i'— AFe ZAHE A ZxFo] 108, 103, 85,
avn
E
aM
Vn
avn
M
aM
F
avn
vn
Fig. 4. Immunoelectrophoresis of mature male se-

rum, mature female serum, crude egg extra-
cts and purified vitellin. Arrow indicates a
precipitin line of female specific serum pro-
tein. M, mature male serum; F, maure female
serum; E, crude egg extracts; Vn, purified vi-
tellin; aM, antiserum against mature male se-
rum; aVn, antiserum against purified vitellin.

AWz $Ed - 83

o

80, 31 kDol Y1, 5%9) bandv Z+7 oF 108, 85, 31kDS
3% 9 major band® 103, 80kDS! 2% 9 minor band2
TS £ SDSPAGEY o8 Ed yshgw

Fig. 5. Ouchterlony’s immunodiffusion test of ma-
ture male serum, mature female serum and
purified vitellin. M, mature male serum; F,
maure female serum; Vn, purified vitellin;
avn, antiserum against purified vitellin,
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Fig. 6. Determination of molecular weights of puri-

fied vitellin by Sepharose CL-68 column ch-
romatography. The molecular weights of pu-
rified vitellin were estimated to be about 550
kD. Thyroglobulin (669 kD), apoferritin (443
kD), p-amylase (200 kD), alcohol dehydroge-
nase (150 kD), bovine serum albumin (66
kD), and carbonic anhydrase (29kD) were
used as the molecular weight marker pro-
teins in Sepharose CL-6B column chromatog-
raphy.
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1 2 34

123 4

Fig. 7. SDS-PAGE and immunoblot of mature male
serum (lane 1), E-treated male serum (lane
2), mature female serum (lane 3) and puri-
fied Vn (lane 4). After SDS-PAGE, proteins
were either Coomassie-stained (panel A) or
blotted with antiserum against purified vitel-
lin (Panel B). M, the molecular weight mar-
ker proteins. Arrow indicates a major subu-
nits of purified vitellin.
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Fig. 8. Electropherogrammatic determination of mo-
lecular weights of the purified vitellin subu-
nits. Myosin (205 kD), pB-galactosidase (116
kD), phospholylase b (97 kD), bovine serum
albumin (66 kD), ovalbumin (45 kD) and car-
bonic anhydrase (29kD) were used as the
molecular weight marker proteins in electro-
phoresis.
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Fig. 9. Amino acid composition of the purified vitel-
lin of sppoted flounder, V. variegatus.

As dFdde] iy FFHOZ western blotdt 2

Ae JAFE ¢ 4 A (Fig 7
L B digt o]t A4 H st
Fig. 99 UeliSlc). olu|iate] #4L taurines 18%
Ren, 1FNHE glutamate?} 135% =
714 %%21 leucine, allanine, aspatate ©412 E¢T
cysteine 0.28% methionine 027% 2 713 27 et
%ok 221} glutamine, asparagine &3 tryptophan&

B4 o= oINS ehtA gk,

o &
FE EUY B FAM VgE BeEded 2HA
EE Mg?'-EDTA ¥l &84 glen, dadud 1

Yol = o5 BUE AHg3e gk (Wiley et al, 1979;
Campbell and Idler, 1980 de Vlaming et al, 1980). £2
87149 Vg7h X3E ¥4 wud g Ao 5
T2 AAANY, o] B ule 431 ZHHIIAW 48
AL Vg s 9&3te FE7t 5mg/ml ojAFolojok
gk 2 A¥eME d¥day 2Ed8 Fi52 AR
A7l ¥ Hara and Hirai (1978) 8ol wa} Sepharose
CL-6B column chromatographyol] <3} wahctwia.g »n
gttt FAMEo o Ao e T FFY g
WAo] EAeta Qo] ¢HA o o]F zZtzt vp |,
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nz 7&3o yyste Qo 283 oF Vn 12 lipovi-
tellin ©] & Vn I 3 &9 g7+29 phosvitin®] EHEL
Aolgta #3582 ¢lth (Jared and Wallace, 1968; Mar-
ket and Vanstone, 1971; Hara and Hirai, 1978). &4 ¢
%9 phosvitin® serine®] &3 3 phosphoprotein°]®
Fade FAHA 3%3% 239 (Campbell and
Idler, 1980), E3 trichloroacetic acid®] &35 ™ Coo-
massie bluedl= @40] H3 = £AFo] 19~43kD
ArsE AA] g Fojgln B git}d (Wallace
et al, 1966; Mano and Yoshida, 1969; Wallace and Bego-
vac, 1985). WA BFAA Fd dFudPe BZ
o] & lipovitellinol 2t & 4 3Uth. FAME lipovi-
tellin® Aol AFA el w2k 24z 300kD, 290kD,
350kDo.2 t2A ¢4 1o m (Hara and Hirai, 1978;
Campbell and Idler, 1980; Riazie et al,, 1988), lipovitel-
ling #4832 Y= subunits EA}FO] & 90~95kDS}
Aol AL 15~24kDY 2%22 o]folx Slt
(Hara and Hirai, 1978; Chen, 1983; Babin, 1987). 3%
AFole lipovitellin ¥AH L gel filtration®] <3} 300
kDo]®, ©| lipovitellin® &2%o] 22} 98, 715, 22 kD3I
3709] subunit®} 19j9] EAFFO] 2 27)9) subunitE
2 74599 AUk (Kwon et al, 1990). 1832 F599

lipovitellin® 27} 110, 105kDe] %<& EA#HE Ze 2
%9 subunit} 19~25kDY @& EAFE ZHE 452

subunitZ ©]F A 1t} (de Vlaming et al, 1980). ]}
Zo] lipovitellin® Fo] wet $24%F9) A7) @ 743}
subunit®] T £ B2 277t 47] tan, 449
T 2L Fd AdofN= ZAF olst Sl 2 F
olAel olg ole AMEE By duad REfAn
g Rt 9latstel 7 & Aoz FAEY,

2 =idA 2AME 87EAE ] lipovitellin A E 2
o 550 kD ©|121, SDS-PAGE®] gJajr e #atako] 7
7} 108, 103, 85, 80kDS! 470 & subunitt 31kDS} &
subunitZ FAHO] Uk o]F 103, 80kD subunite
108, 85kD*] subunitell ™3ted samplingAl 22t &3 €
sibunitd 75 A% 2o M7EAH Y lipovitellin®] subu-
nit7b obd FE Ao}, o] A% EXEgY A7) B ojFH
719 AL subunite] EFAAME &3] 55019
FALSHAl Vel oy 2289 A7) 2ty Aolzt ¢l
Act.

Wriate] G Ao ofuji At FA oA glutamate,
leucine, alanine, aspartate®] w4 5ol glon oA
< FAMEY] oprmAt FAH HisEe], FH tau-
rine®) gt o} =4t2 phosphopeptide® T4 8= T8

CWEAZ - HED - B

opplizito 2 A Aojfot Witeld YFIUNATH Y o}
At JAe AT B35 St (Hara et al,
1980). ©]% Z& ZHAZ n|Fo] Byggum Az dgdy
AFA Y oprdt +4L& A3 FAHE ez Add
.

(@] ok
h=4 =

W7YR), Verasper variegatus® dHAN AL ZHF
A A7) ¥ Sepharose CL-6B column chromatography
o8 B 2ddguzzdaN £ G
WHo| 4R So] FYPdMA F59 44 S 1A
Ouchterony HE &4 testd} WAV G502 HU3y
o B dggRde pade o s50kpojgler,
dEuaRds 743D e subunitse EAFo) Z4z
108, 85, 31 kD! 3% % major subunits$t 103, 80 kD! 2
%9 minor subunits®] 1t EE & FFABEDL vitel-
line] W3t FEHE o] &34 western blot2 2 #9138
uh, A9Ggsty vhg3 ey
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