


研究報告 

 
 23: 87-99 (2003) 

Formosan Entomol. 23: 87-99 (2003) 
 

 
*  
e-mail:khlu@dragon.nchu.edu.tw   87 

前  言 
 

(oogenesis)

(oocytes)

(yolk)

(vitellins, Vns)

80-90% (Kunkel and Nordin, 

1985)

(vitellogenins, Vgs)

(oligomeric 

phosphoglycolipoproteins)

50-180 kDa (Harnish 

and White, 1982; Kunkel and Nordin, 

1985)

6.1-6.3 (Engelmann, 1979; Hagedorn 

and Kunkel, 1979; Raikhel and Dhadialla, 

(Bactrocera dorsalis)( )
 

＊

 

(Bactrocera dorsalis (Hendel)) (vitellins, 

Vns) BdVg-1 BdVg-2 48 51 kDa

(vitellogenins, Vgs) (ammonium sulfate)

(salting out) SDS-PAGE

50~70% 

(ion exchange chromatography)

0.3~0.5 M

(gel filtration chromatography)

(Western blotting)

8

48 51 kDa

 

 

 
 

 



 88  

1992) Harnish White (1982)

100-180 47-80 kDa

170-190 

kDa

(Hymenoptera) (lower 

Diptera) 50 kDa

(higher Diptera)(

Cyclorrhapha)  

(vitellogenesis)

(fat 

body)

(ovary) ( Engelmann, 

1979; Bownes and Blair, 1986; Rina and 

Mintzas, 1987; Izumi et al., 1994)

(Ceratitis capitata) 
(Rina and Mintzas, 1987)

(Dacus oleae) (Levedakou and Sekeris, 

1987; Trougakos et al., 1999)

(Drosophila melanogaster) (Brennan et al., 

1982; Bownes and Blair, 1986)

35% YP1

YP2 YP3 12%  

(Bactrocera dorsalis (Hendel))

(polyclonal antibody)  

 

材料與方法 
 

㆒、供試蟲源 

Chiu (1978)

20% 
腖 20% 60% 

30

28±1 12L:12D  

 

 

㆓、蛋白質樣品之來源與製備 

1.  

10~30 12

18

4 2

phosphate buffer saline (PBS; 0.8% NaCl, 

0.02% KCl, 0.144% Na2HPO4, 0.024% KH2 

PO4, 0.02% NaN3, 5 mM EDTA, 1 mM 

PMSF, pH 7.4) (Polytron  

PT-MR 3000, KINEMATICA AG, Littau- 

Switzerland) 10 min 4

15000g 1 h

-20  

2.  
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8

phenylthiourea (PTU) 4

10000g 5 min

-20  

 

㆔、卵黃蛋白之純化  

(salting 

out) (ion exchange)

(gel filtration)

4  

1.  

((NH4)2SO4)

40% 

1 h 10000g 20 min

50 60 70 80%

1 PBS 10000g

5 min

(Snakeskin pleated dialysis tubing 7000 

MWCO; Pierce, Rorkford, IL, USA)

PBS 24 h

SDS-PAGE

-20  

2.  

1 ml (10 mg/ml)

Q Sepharous Fast Flow (Pharmacia 

Biotech, Uppsala, Sweden)

(20 × 0.25 cm) (liquid 

chromatography; ISCO, Lincoln, NE, 

USA) (20 mM Tris-HCl, pH 7.6)

0~1.0 M

120 ml/h 280 

nm 2 

min/tube  

SDS-PAGE

(Amicon, Bedford, 

MA, USA) 30K (YM30, Amicon)

100

(20 mM Tris-HCl, pH 7.6)

-20

 

3.  

1.5 ml (1.8 mg/ml)

(20 mM Tris-HCl, pH 7.6)

Sephacryl S-200 (Pharmacia Biotech, 

Uppsala, Sweden) (90 × 1 

cm) 30 ml/h 280 nm

10 

min/tube  

SDS-PAGE

 

 

㆕、蛋白質定量 

bicin- 

choninic acid (BCA, Pierce)

bovine serum albumin (BSA, 

Pierce) 100 µl 2 

ml BCA 60 30 min

(150-20 spectrophotometer, 

Hitachi, Tokyo, Japan) 562 nm

 

 

㈤、蛋白質電泳分析 

Lammli (1970)
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Tris-EDTA (50 mM Tris, 10 mM EDTA, 

pH 7.6) 6 sample buffer 

(62.5 mM Tris, 30% glycerol, 6 mM 

1,4-dithothreitol, 3.5 mM SDS, 1.7 mM 

bromophenol blue) 100 5 

min

BIO-RAD prestained SDS-PAGE 

standards (BIO-RAD Laboratories, Her- 

cules, CA, USA)  

1.6 mm, 16 × 13 cm 5~20% 

SDS-PAGE BIO-RAD 

PROTEANTM II Cell (BIO-RAD Labora- 

tories) 120 V

8 h Coomassie brilliant blue 

R-250 (silver stain)

 

 

㈥、抗體製備 

1.  

0.8 mm, 12.5% SDS-PAGE

13 cm

800 µg

PBS

 

2.  

1 ml

1 ml (complete Freund’s 

adjuvant; Sigma, St. Louis, MO, USA)

0.5 ml

1 ml 1 

ml (incomplete Freund’s 

adjuvant; Sigma)

 

3.  

40 ml 0.1 M potassium 

phosphate buffer (PPB, 86.6% K2HPO4, 

13.4% KH2PO4, pH 7.6)

3.5% polyethylene glycol 6000 (PEG 

6000, Merck, Darmstadt, Germany)
10 min 13000g 10 min

12% PEG 6000 10 min

5 ml PPB 12% PEG 

6000 10 min PPB

50% 30 

min 2.3 ml PPB

-70  

 

㈦、西方墨點法 (Western blotting) 
0.8 mm, 8.5 × 5.5 cm 12.5% 

SDS-PAGE BIO-RAD 

MINI-PROTEANTM II Cell (BIO-RAD 

Laboratories) 100 V

BIO-RAD 

Trans-Blot Cell (BIO-RAD Laboratories)

(25 mM Tris, 190 mM 

glycine, 20% methanol, pH 8.3) 250 

mA 2.5 h; PVDF

(Hybond-P, Amersham, Buckinghamshire, 

England) (62.5 mM 

Tris, 1.2 mM EDTA, 0.05% Tween-20, 5% 

non-fat powdered milk, pH 7.4) 1 h

PBST( 0.5% Tween-20 PBS) 1: 500

1.5 h

PBST 1: 1000

(goat anti-chicken IgG conjugate with 

peroxidase; Sigma) 1 h

NET buffer (147 mM NaCl, 50 mM Tris, 

6.3 mM EDTA, 0.25% gelatin, pH 7.4)
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10 min (15% 

4-chloro-1-naphthol, 5% methanol, 0.3% 

H2O2, 20 mM Tris, 500 mM NaCl, pH 7.4)

 

 

結  果 
 

㆒、 東方果實蠅的卵黃蛋白 

SDS-PAGE

8

48 51 kDa

 

 

㆓、 卵黃蛋白的純化 

SDS-PAGE

50% 

50~70% 

60~70% 

 

12~20 30~50 58~65 70~75

UV280

 

A

SDS-PAGE

38 39

0.3~0.5 M 

 B  

24-29

 A

SDS-PAGE
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 B

 

 

 

㆔、 卵黃蛋白的多㈱抗體製備 

51 kDa

8

48 

kDa
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討  論 
 

Raikhel

Dhadialla (1992)

2-5 40-54 kDa

Vg-1 (45 kDa) Vg-2 (43 

kDa) (Levedakou and Sekeris, 1987; 

圖㆒ 東方果實蠅血液及卵之蛋白質電泳分析圖譜。Lane 1:第 8 ㈰齡雌蟲血液(50 µg)，Lane 2:第 8 ㈰齡雄蟲血液(50 
µg)，Lane 3:卵研磨液(25 µg)；蛋白質以 5~20% SDS-PAGE 蛋白質電泳分離以及 Coomassie blue 染色分析。

圖㊨箭頭標示者為卵黃（原）蛋白，其分子量大小約為 48 及 51 kDa。M：蛋白質分子量標準標誌(50 µg)。 
Fig. 1. Electrophoretic profiles of hemolymph and egg proteins of the Oriental fruit fly, Bactrocera dorsalis. Lane 1: 

8-day-old female hemolymph (50 µg); lane 2: 8-day-old male hemolymph (50 µg); lane 3: egg 
homogenates (25 µg). Proteins were separated on 5~20% SDS-PAGE gels and stained with Coomassie 
blue. The arrows on the right indicate the vitellins/vitellogenins, with estimated molecular weights of about 
48 and 51 kDa, respectively. M: molecular weight standard markers (50 µg). 
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Zongza and Dimitriadis, 1988; Trougakos 

et al., 1999) Anastrepha 

suspensa (Loew) 

(Handler and Shirk, 1988)

Vg-1 (49 

kDa) Vg-2 (46 kDa)

(Rina and Mintzas, 

1987) SDS-PAGE

48 51 

kDa

 

(Heteroptera)

Dysdercus koenigii (Venugopal and 

Kumar, 1999) (Rina and 

圖㆓ 硫酸銨鹽析東方果實蠅卵研磨原液所得蛋白質之電泳分析圖譜。Lane 1:卵研磨原液(25 µg)；Lanes 2~6:分別為

0~40、40~50、50~60、60~70 和 70~80%硫酸銨溶液㆘沉澱之蛋白質(25 µg)；蛋白質以 5~20% SDS-PAGE
蛋白質電泳分離以及 Coomassie blue 染色分析。圖㊨箭頭標示者為卵黃蛋白，其分子量大小約為 48 及 51 kDa。
M:蛋白質分子量標準標誌(25 µg)。 

Fig. 2. Electrophoretic analysis of salted-out proteins of egg homogenates of Bactrocera dorsalis. Lane 1: egg 
homogenate (25 µg); lanes 2~6: precipitated proteins under 0~40, 40~50, 50~60, 60~70, and 70~80% 
ammonium sulfate, respectively (25 µg). Proteins were separated on 5~20% SDS-PAGE gels and stained 
with Coomassie blue. The arrows on the right indicate the vitellins with estimated molecular weights of 
about 48 and 51 kDa, respectively. M: molecular weight standard markers (25 µg). 
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圖㆕ 凝膠過濾色層分析東方果實蠅卵黃蛋白之層析圖譜(A)及電泳分析圖譜(B)。A、凝膠過濾純化係取經離子交換法

純化之蛋白質(2.7 mg)，以 Sephacryl S-200 (90 × 1 cm)在流速 30 ml/h 及 10 min/tube 的條件㆘，再次純化卵黃

蛋白。兩箭頭間之區域指出卵黃蛋白存在之吸收峰位置。B、以 5~20% SDS-PAGE 蛋白質電泳及 Coomassie blue
染色分析 A 光譜圖㆖吸收峰㆗標示管號之析出物。Lane 1: 50~70%硫酸銨純化之蛋白質(30 µg); lane 2:離子交換

法所純化之蛋白質(30 µg); lane 3:光譜圖第㆓個吸收峰之蛋白質(30 µg); M:蛋白質分子量標準標誌(25 µg)。 
Fig. 4. Profiles of gel filtration chromatography (A) and protein electrophoretic analysis (B) of the vitellins of 

Bactrocera dorsalis. A. About 2.7 mg of ion exchange-purified protein was polished by passing it through a 
Sephacryl S-200 column (90 × 1 cm) with 20 mM Tris-HCl buffer (pH 7.6) and in a 30-min/h flow rate, and 
collected in 10 min/tube. The numbers on the abscissa are the tube number of fractions, and the region 
between the two arrows indicates the fractions of vitellins collected. B. Gel filtration-purified protein (lane 3, 
30 µg) was compared to the proteins which were purified by salting out (lane 1, 30 µg) and by ion exchange 
chromatography (lane 2, 30 µg), with 5~20% SDS-PAGE and Coomassie blue staining. M: molecular weight 
standard markers (25 µg). 

 

 
A. 

 
B. 
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Mintzas, 1987) (Handler 

and Shirk, 1988)

50~70% 

 

(Kunkel and Nordin, 1985)

48

51 kDa

Vg-1 Vg-2

(Rina and 

Mintzas, 1987)

(Handler and Shirk, 1988)

 

圖㈤ 以抗 51 kDa 卵黃蛋白之抗體進行西方墨點法偵測東方果實蠅第 8㈰齡雄蟲血液(lane 1, 20 µg)、雌蟲血液(lane 2, 
20 µg)及卵萃取液(lane 3, 5 µg)。抗體稀釋倍數為 1: 500。 

Fig. 5. Western blot analysis of the hemolymph of 8-day-old males (lane 1, 20 µg), females (lane 2, 20 µg), and egg 
extract (lane 3, 5 µg) of Bactrocera dorsalis using antibody (1:500) against 51-kDa Vns. 
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48 51 

kDa
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Purification, Characterization, and Antibody Preparation of 
Vitellins of the Oriental Fruit Fly, Bactrocera dorsalis (Diptera: 
Tephritidae) 
 

Hsiao-Ling Lu and Kuang-Hui Lu*  Department of Entomology, National Chung-Hsing University, 250 KuoKuang Road, 

Taichung, 402 Taiwan, ROC 

ABSTRACT 

  The Oriental fruit fly (Bactrocera dorsalis (Hendel)) has two vitellins 
(Vns), with estimated molecular weights of 48 and 51 kDa, respectively. Vns 
were sequentially purified from the eggs of B. dorsalis by salting out, ion 
exchange chromatography, and gel filtration chromatography. By salting out 
the egg homogenate, SDS-PAGE analysis revealed that the Vns were mainly 
precipitated in a 50~70% ammonium sulfate solution. The salted-out proteins 
were further purified by ion exchange chromatography, and the result 
showed that Vns were mainly eluted with a 0.3~0.5 M sodium chloride 
gradient. Finally, the elutes of ion exchange chromatography were refined by 
running them through gel filtration chromatography to obtain purified Vns. 
SDS-PAGE separated the 48- and 51-kDa purified Vns, and used them as 
antigens to raise polyclonal antibodies. After obtaining the antibodies, 
Western blotting detection of the Vns and vitellogenins (Vgs) in the 
hemolymph of 8-day-old male and female B. dorsalis and eggs showed that 
the antibodies were specific to Vns/Vgs; however, there were cross-reactivities 
between the 48- and 51-kDa Vns/Vgs. 

 
Key words: Oriental fruit fly, vitellin, vitellogenin, polyclonal antibody 
 


