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Purification and Characterization of Yolk Protein in an Abalone
(Haliotis discus hannai)

Tae-Hang Cheung, Myung-Suk Han, Tae-Jung Kim, Sang-Ku Lim,
Myung-Hee Kim and Chang-Hee Han
Department of Biology, Dong-FEui University, Pusan 614-714, Korea

To clarify characteristics of yolk protein of abalone, yolk protein was purified from the ova-
rian egg extracts of mature female Haliotis discus hannai by a gel chromatography of sepharose
CL-4B. From the results of immuno-electrophoresis and Ouchterlony’s diffusion test to male
and female sera and ovarian egg extracts using antibodies raised against mature female and
male sera and ovarian egg extracts, it was identified that the mature female serum had female
specific serum protein and its antigenecity shared with ovarian egg extracts. A single type of
yolk protein was purified from ovarian egg extracts, and it was composed of two subunits.
Their molecular weights were estimated to be approximately 166 KDa and 113 KDa by SDS-
PAGE. The antiserum against yolk proteins cross-reacted with a mature female specific serum
protein and extracts of hepatopancreas of vitellogenic females, but did not reacted with extracts
of hepatopancreas of mature male.

Key words : Abalone, Haliotis discus hannai, Yolk protein, Female specific serum protein, Vite-
llin, Vitellogenin
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genin) & AHE A Elo] FRAE R A
b g#A dem(Aida, et al, 19735 Wal-
lace, 1985), b ATA = £3 Jeighad
<l vitellin® phosvitin & 2 1} o= w3259
Hel2 F"oka 4w gck(Wallace and
Begovac, 1985 ; Tyler et al., 1990).
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2ol A o]l Fo1 4 ko (Brookes, 1969 : Pan
et al.,, 1969 ; Hagedorn and Judson, 1972
Wolin et al,, 1973 ; Chen et al., 1979 ; Souty
and Picaud, 1981 ; Meusy et al., 1983 ; Zhai
et al., 1984 ; Chinzei and Yano, 1985 : Han
and Bae, 1992 Han et al, 1994), $I345%
of| & 7R o] Froll &3815= Perinereis cultrifera
(Baert et al., 1984)0ll4] d3lchulzd o] & 4o
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A FEHell dig A7 ol=f=l 7}elml, Parn-
nopecten yessoensis(Osada et al., 1992)%}
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3] A e & A2 oizbx] 80T Haksldct.
AR FENS e A AAR H 0.9%
NaCl §o4o 7 FH3] Axsli 0.15N NaClo|
4% 20mM Tris-HCI(pH 8.0) ZFH-Z ol

glass homogenizer® vkigt ¥ A4F-ejs}o]
a9l

2. G el e

A3k it 2,568 0.15N NaCle] 3¢
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No g gel ol F HHH 7 tubed] EEH2
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&7 BA, g 2EE, aeln Fes ¢
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acrylamide gel= AR&-3s}dch 1&]3. SDS poly-
acrylamide gel 47|45 (SDS-PAGE)-2 Lae-
mmli(1970) 8] ¥HE wel 7% polyacryl-
amide gel€ AH&-3lo] A 7| E3lch i
A& coomassie brilliant blue R-250% 45%
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Tris-HC1(pH 8.6)& ARE3slom, 100VoellA
2A17F E<}F A71dEsAch
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Fig. 1. Immuncelectrophoresis patterns of female
and male sera and ovarian egg extracts. A ! Reac-
tion of female and male sera to antiserum raised
against female serum. Arrow(Y/) indicates two pre-
cipitin lines of female specific serum proteins. B :
Reaction of ovarian egg extracts to antiserum raised
against female and male sera. F: female serum,
M ! male serum, E : crude ovarian egg extracts,
aF | antiserum raised against female serum, aM @
antiserum raised against male serum.
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A A2 well Foll F213 109 A4S
AL o4 Az ol HEe) e
F3 AL Aol v AR So) A
(female specific serum protein) ] E3-&
& T U

aglz Ao Al e 4R Ho] A
WA} 2l 22 5o Ealshe ke
o] FE2 FUAEL A Qe gotry)
$ste o]Eel 3ol Ouchterlony H2H4E 4
g 3 A3H(Fig, 2), 2 FEhbmEz 2 o) 3l
(aB)oll Wigte] 3 (M) H7bidol 34
A o5 wh, oM EH(P) o =33
R(E) ol A= 34de] A= ow, o159
AL A2 FEsT AUch oY AR
sl 220 3kl A 9} okgo] A
WA= FEe) dee ¢ £
piv Ao
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Fig. 2. Ouchterlony’s immunodiffusion for female
and male sera and ovarian egg extracts against the
antisera to crude ovarian egg extracts. F @ female
serum, M ' male serum, E : crude ovarian egg ex-
tracts, aE | antiserum raised against crude ovarian
egg extracts.
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IA Hol WAWAYSH TFe) FUHE 7

BT - A - TR

£ JdEaude Felsy] Sshe] 2asd
%58 sepharose CL-4B gel chromatography
columnoll HEAAH &%% 7 fractione 280
nmold F3EE AT e Fig. 30 et
Witk Fraction No. 19014 224}ole)] A x|
peak$} fraction No. 34014 404}e]e] 5 s
peak7t Uelgch Z4Zbel peakES w3
native-PAGES & A3}, 5 s peakollAqt
coomassie brilliant blue R-250 <34} b
2-ate] 5813 1712) band”7t YEFSEEH(Fig. 4A).
o] b Ho] ¥3|& SDS-PAGE3Y A3 5 A9
band”} UEl oo o]E 7t subunit®] FAFE
Z+7zt 181 kDa¥}t 113 kDaco|tH(Fig. 4B).
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Fig. 3. Elution pattern of crude ovarian egg extracts
on a sepharose CL-4B gel chromatography. Second
peak were pooled.
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Fig. 4. Native-PAGE in 5% polyacrytamide gel of pu-
rified yolk protein that is second peak obtained by gel
chromatography(A). SDS-PAGE in 7% polyacryla-
mide gel of purified yoik protein(B). Lain 1, purified
yolk protein ; lain 2, standard mark protein.

oz St Hew Jsiciade gy
(aYP) & o|-&3}o] d3thui Aol A E s15A o]
RE RAEE Yolh7] 9Jstod, Az HA(F),
2 225(E) o 4A% $35 7+
FZEol & Ouchterlony "2 A4 3
ZA#Fig. 5B), +ARY 744 F

© A7HESe] dolulA] ekgko), ekl o] 743
FZM(Fh)e Fed dehehldo) gy
(aYP)ol thslo] H7bido] A7|mA R &
(F) 3 233l x22(E) 9 A4 A=
At w2 A FEANE kgt
A3 FE9 GPAL 7HAE gl o] Eale)

-
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al

Aol JdE 4AH AL, Haliotis discus

Fig. 5. Ouchterlony’s immunodiffusion test for male
and female sera and egg extracts against the anti-
sera to purified yolk protein(A). Ouchterlony’s im-
munodiffusion test for hepatopancreas extracts of
male and female and ovarian egg extracts(B). F !
female serum, M  male serum, E : crude ovarian
egg extracts, Fh: extracts of female hepatopanc-
reas, Mh  extracts of male hepatopancreas.

hannai®] ¢ EH, 2gieh FZolo) dislo]
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F59 iAol EAsl 5S¢ F UL
(Fig. 4A). 2|3 o]F9] ey g A
2.2 2709 subunitZ =of gled, olFe] &b
B2 27} 181kDa¥ 113kDal® ZAH Ut
(Fig. 4B). dAFEAAT dshduidog gk
TElet S0 3t AR s} o]ullsllFol] &3}
= C. gigas (Suzuki et al., 1992)dl it A
tol] ot & F glojA o8 EEH9 niad
glovt ool {3 C gigasllAl ek
709 subunitZ Hof glow ol&e Exb
7+7+ 105, 85, 66, 64, 60, 45 12|31 41kDa
L2 HaEF itk oleidt Aol vimd o 5
E5oll Fale RS diye Bk
A7} 1 FASE subunit®} 71 olulllFoll
&= C gigas9e 9452 ¢ 4 Uk

GEol Rk FF FULE HAE
Fal® GEhidg Evle WA de gd
o) §-3ted Qb ZhAA FE NI} Al N,
3 Z2AE R E Sl disle] wHEA A
3 AFH(Fig. 9), ¢H ] 7haA FE Nl A
5= dsichin o) o3t gl oistoed Hzdut-3-o]
vebgon o] H7AL A dHa 2t
FEHT LT QlolA ZHPUdE G
WA FUE dUAE SMAE v Eoel Eafst
3 PE&E HoiF ik o3t Auke 7HAte]
Wl o] M E = A4 Holehs 7HsAlE
AA E 4 ik

TR A GEguiYe] ARt Haug
QAAFTEANAHT ofF Folrz EPo}l AHAZE
EdlAe rAbe] 3 kil wiltiey
A7 A ek B vt gel e Wo-
lin, 1973 ; Paulus and Laufer, 1987 ; Han
and Bae, 1992 : Han et al., 1994). o}#%2
HEFEEAE, el AdF 2| %
Sofl 23l 7hollA It EARZ A E]o]
A W dRAZ HHEGe 2 dE ¢
#4 glev(Wallace, 1985), THFFEF ¥
5+ AkAo A (Brookes, 1969 : Pan et al.,
1969 ; Hagedson and Judson, 1972 : Chen
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et al., 1979 ; Zhai et al., 1984 ; Chinzei and
Yano, 1985) wEebi A7 A A 4
# ek

AF7hA WAz 2] Wol ofste] A
A FEolA G de] g 27t W F
2 olufa) 52 C. gigas®} P. yessoensis®|TH Su-
zuki et al., 1992 : Osada et al., 1992). o|&
ZollA A ATl AAEA =
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Mpytilus edulis?) A Lowe et al. (1982)& d4&
o] MAMNE7} kst A o 5akel A YA E
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