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Purification of the Yolk Protein, and Identification of the

Synthetic Site of Its Precursor in Eriocheir japonicus
(Decapoda, Brachiura)

Chang-Hee HAN and Hyun-Hwan BAE
Department of Biology, Dongeui University, Pusan 614-010, Korea

To identify the histological site of synthesis of yolk protein precursor, vitellogenin, by
immunocytochemical method in the freshwater crab Eviocheir japonicus, we purified the
yolk protein, vitellin, from crude egg extracts, and prepared the anti-rabbit serum against
vitellin. Then, the site of vitellogenin synthesis was demonstrated by immunocytochemical
method with PAP(peroxidase-antiperoxidase) reaction using the rabbit antiserum aganist
vitellin.

Female specific serum protein was identified in female serum by immunoelectrophoresis
and Ouchterlony’s immunodiffusion test for mature male and female sera. Based on the
immunoelectrophoresis and Ouchterlony’s diffusion test for mature male and female sera
and crude egg extracts using antiserum against vitellogenic female serum absorbed with
male serum, the female specific serum protein was identified as vitellogenin, detected in
female serum only. The major yolk protein, vitellin, was purified from the crude egg
extracts by DEAE-cellulose ion exchange chromatography, followed by sepharose CL-4B
gel filteration chromatography. The molecular weight of vitellin was estimated to be about
245,000 dalton by sepharose CL-4B gel filteration chromatography. From the results of
immunological analysis for vitellin, it was found that the vitellin antiserum contained the
antibody against vitellogenin. In the results of immunocytochemical reaction by PAP
method with the rabbit antiserum against vitellin, the vitellogenic oocytes and the
hepatopancreas of mature female showed positive PAP reaction, but not in follicle cells and

previtellogenic oocytes of ovary, muscle of female and mature male hepatopancreas.

Therefore, it showed that the hepatopancreas of mature female is the site of vitellogenic

synthesis.
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oA 3hchul A A (vitellogenin) & JH(uvenile
hormone)&] 2 &l 9l&te] AHAIA TS
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immunoelectrophoresis of vitellogenic female
serum(F), mature male serum(M) and crude
eqgg extracts(E) against the rabbit antisera to
vitelogenic female serum(aF) and  mature
male serum(aM). Arrow indicates a precipi-
tin line of the female specific serum protein.

Fig. 1.
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Fig. 2.

Immunoelectrophoresis(A) and Ouchterlony’s
immunodiffusion test(B) of vitellogenic female
serum(F), male serum(M) and crude egg ex-
tracts(E) against the rabbit antiserum to vitel-
logenic female serum(aF) and the rabbit anti-
serum to vitellogenic female serum absorbed
with mature male serum(aF-M).
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Fig. 3. The elution pattern of crude egg extracts dialyzed against 0.02M Tris-HC! buffer(pH 7.5) on a DEAE-
cellulose ion exchange chromatography. Elution buffer was used 0.02M Tris-HCI(pH 7.5) buffer, and
gradient of NaCl concentration was 4.4mM NaCl/tube. Two elution peaks(Peak I and Peak II) were
obtain and pooled.

Fig. 4. Ouchterlony’s immunodiffusion test of elution peaks I and II(P! and PIl} of Fig. 3 and crude egg
extracts(E) against rabbit antisera to vitellogenic female serum(aF) and mature male serum(aM).

3 Az, WAY) 2 434 gAPEES & ¢ g

=1
g 33 (aV)ol tisto 17H4 FEG Aol ¥
g dd Ao 2y, £E3A 3L F 33
GRS Erlo] FASe 4 3 dEod A3 AVl ddte A J2Ae FASA Gk
B G AAS A dig FEAHLS ol8stel 183, Fig 8914 vEhd wkek o] Outherlony
Zdgdu gl ¥ ¢Pdad aela As A9 testol M @ FEBAFEY@Y) | tho]
i o o

ook &
1= o gt
e R

g gty 3 " gty d9Ar|dEy OQu- 2 daawd(na F3A EFE e A4 1
chterlony B3t testE 3t THFig 73 Fig. 8). 7H9] AAAHL FAsigon, olF AFHME MR
Fig. 7914, 2d8au22A(E) % £ G333 §Fdstn Aok o) ARz R Fauwze

436



=33 A (Eriocheir japonicus)] F3aWd Aol 1 AFEA e RS 1o

0.30 +
0.25 o

0.20

Absorbance (280nm)

0.05 +

0.00 -

1 11 il T 1 l T T 1 1 1

10 15 20 25 30 35 40 45 50 55 60
Fraction number (3.2ml/tube)

Fig. 5. The elution pattern of first main peak in Fig. 3(peak 1) on a sepharose CL-4B gel chromatography.
Elution buffer was used 0.02M Tris-HCI(pH 7.5). The first main peak was pooled.

-
-
Fig. 7. Immunoelectrophoresis of crude egg extract
+ (E), purified yolk protein(Y), vitellogenic
female serum(F) and mature male serum(M)
Fig. 6. Normal 5% polyacrylamide gel electrophoresis against rabbit antisera to purified yolk protein
pattern of the first main peak of Fig. 5. (aY) and mature male serum{aM).
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Fig. 8. Ouchterlony’'s immunodiffusion test of purified
yolk protein(Y), mature male and female sera
(M and F) against rabbit antiserum to purified
yolk protein(aY).

474 9 5
sigi, e,
34 ¢aOudE 57, o
! Fuw 7A@
9 syl AFS
9. a2, Ee - AAE vUaL 2

cujEE

e gel ATH st B4 A3, Fig 914
Uebd vho} go] datdwde] ££9E famyl-
ase(MW: 200,000) ¢+ Apoferritin(MW: 443,000) &)
Aol 2 A Epgke oF 245000 daltono® FAHET
F Al

3. PAPE0| of& T A (vitellogenin)

o Bywelel 5y

29 - 1% Gk e ¥ FEH S AHE

QEWEC
A}:E}'(Flg 10~1).
A BAZe] HEAME .

whgo] eyt o WU (Fig 10-2), £3A¢) 73
% AE whgo] vehtAl gkt (Fig

A & 2FdM=

] PAP9] ¥4
L}E}L}z] 2erth(Fig. 10-3).

H
<
£
g
H
rQL'
n&

0.8 7 O standard
® sample
O Aleohol dehydrogenase
0.7 4
B—-Amilase
>
[a+}
~
0.6
Apoferritin O
Thyroglobulin O
0.5 -
1 ¥ U T T T L
30 40 50 60 70 80

10 20

Molecular weight (X10%)

Fig. 9. Determination of molecular weight of the purified yolk protein by gel chromatography of sepharose CL-4B
column(¢ 2.8¢m X 70cm). The molecular weight of yolk protein was estimated to be about 245,000

daltion.
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Fig. 10. PAP reaction of ovary (1), vitellogenic female hepatopancreas (2), vitellogenic female muscle (3) and
mature male hepatopancreas (4) using rabbit antiserum to purified yolk protein. pvo: previtellogenic
oocyte: vo: vitellogenic oocye: fc: follicular cell layer.
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o #A E A= Frentz(1960) ) 933t 7)
HollA Aoz AdEold AU A (female-spe-
cific serum protein) 2] &7} i@ o] & AF <
Paratelphusa hydrodromous(Adiyodi, 1968), Uea pu-
gilator, Cambarus clarkii, Libinia emarginata(Wolin
et al, 1973), TAF Y Porecellio dilatatus$t Ligia
oceanica(Besse and Mocquard, 1968), ©ZtF 2 Or-
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Fyhn and Costlow(1977)+= 2} 52 Balanus am-
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Beams and Kessel(1963) 3 #2& A5 R 139
o}, =3, Lui 5(1974) % Lui and O’Connor(1976)
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A 2 dP 2o vk Pol A hemocyte”}t vitello-
genin@ A FAA2Y steAde] Atk HiusYrh =
&, Wolin 5(1973)& A& Uca pugilator?t Libi-
nia emarginata| A 1 FEATG Ao
A7 HignEE g B9gy ¥kgo o3}
o] 2#73o] vitellogenin® 4 ¥ ebil B 13k,

gy, HIZol Wz A A ot F
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