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Summary

Antheraea yamamai vitellin was purified from matured eggs by polyacrylamide gel electrophoresis

for characterization of its biochemical properties: molecular weight, sugar and lipid composition,

amino acid composition and electron microscopic morphology, etc.

1. A. yamamai vitellin was composed of two subunits, large and small, showing different

mobility in SDS-polyacrylamide gel electrophoresis.

. The molecular weight of the vitellin was estimated to be approximately 450,000 dalton
and the large and small subunits were 174,000 dalton and 44,000 dalton, respectively.

. The vitellin seemed to be a glycolipoprotein since it showed a positive reaction to
coomassie brilliant blue, sudan black B and PAS staining. Both subunits were similar in
this aspect.

. Lipid of the witellin revealed several different types including saturated lipids.

. When the vitellin was incubated at 70°C for 60 minutes its apoprotein still cross-reacted
to the specific antiserum to the native vitellin. Its sugar components were also detected by
PAS staining, but its lipid portion was not detected by sudan black B staining,

. Tts amino acid composition was similar to that of other insects, but its glycine content
was peculiarly very high.

. The vitellin molecule was spherical in shape with a diameter of 14+0.8nm by negatively

stained electron microscopy.
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Fig. 1. Molecular weight estimation of Antheraca
yamamai vitellin by native polyacrylamide
gel electrophoresis, 1. LA; 2. CA; 3. AC;
4, AB(M); 5, AB(D); 6, UR(T); 7, Vt;
8, UR(A). See chapter 1-1) of experimental
results and discussion for abbriviation.
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SDS-PAGE for size estimation of two
subunits of vitellin on 7% gel.

Vi-L, large subunit of vitellin; Vt-S, small
subunit of vitellin; B, p-galactosidase; C,
phosphorylase-b; D, albumin bovine; BPB,
bromophenol blue.
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Fig. 8. Molecular weight estimation of large subunit

(Vt-L) and small subunit(Vt-S) of Antheraea
yamamai vitellin by SDS-polyacrylamide
gel electrophoresis.

A, myosin(MW=205,000); B, g-galactosi-
dase(MW=116,000); C, phosphorylase b
(MW=97,400); D and 1, bovine albumin
(MW =66,000); 2, egg albumin(MW=45,
000); 3, glyceraldehyde-3-phosphate dehy-
drogenase(MW =36, 000); 4, carbonic anhy-
drase(MW=29,000); 5, trypsinogen(MW=
24,000); 6, soybean trypsin inhibitor(MW=
20,100); 7, a-lactalbumin(MW =14, 200).
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Fig. 4. Coomassie brilliant blue(CBB), sudan black
B(SBB) and PAS staining after polyacryla-
mide slab gel electrophoresis.

V4, the hemolymph of the four day old
male larva of the fifth instar; Egg, egg
extract protein; Vt, vitellin.
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Fig. 5. Coomassie brilliant blue(CBB), sudan black
B(SBB) and PAS staining of vitellin subunits

after PAGE.
Vt, Vitellin; L, large subunit; S, small
subunit,
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Fig. 6. Heat resistance of total egg extracts of Antheraea yamamai. Con, no heat treatment:
10,30 and 60, exposed for 10,30 and 60 minutes at corresponding temperature,
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Fig. 7. Idenitfication of heat-treated vitellin by immunoelectrophoresis(IE), PAS staining and

Con 70-10 70-60

sudan black B staining(SBB). Con, no treatment; 70~10, 10 minutes at 70°C; 70~

60, 60 minutes at 70°C.
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Fig. 8. Separation of sugars of Antheraca yamamai
vitellin on buffered kieselguhr G layers,
1, fructose; 2, glucose; 3, saccharose; 4,
vitellin of A. yamamai; 5, mannose; 6,
arabinose; 7, raffinose.
Solvent mixture, n-butanol; aceton; phos-
phate buffer, (40:50:10. V/V/V).
Detection, orcinol-sulfuric acid.
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Fig. 9. Separation of neutral lipids of Antheraea
yamamai vitellin on silica gel.
O, olein; Vt, vitellin of A. yamamai; CP,
cholesteryl palmitate; M, monoolein; D,
diolein; T, triolein,
Mobile phase, petroleum ether; diethyl ether;
acetic acid(90:10:1, V/V/V).
Detection, chromic acid; sulfuric acid(1: 1,
V/V)
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Table 1. Amino acid composition of the vitellin of

antheraea yamamai.

Amino acid % Amino acid %
Cystine 0.7| Alanine 4.3
Methionine 3.7} Valine 4.3
Aspartic acid 9.2} iso-Leucine 4.4
Threonine 4.0/ Leucine 6.3
Serine 5.1) Tyrosine 3.9
Glutamic acid 12.8| Phenylalanine 3.5
Proline 3.2l Lysine 7.2
Glycine 18.3| Histidine 4.7

Arginine 4.4

Fig. 10. Electron micrograph of the purified vitellin
of Antheraea yamamai. The sample was
negatively stained with 2% phospho-
tungstic acid,
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