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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.
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¥ R %& & (vitellogenins, Vgs)Z & &, o #] A #L 8 4% (ammonium sulfate) & #7 /%
(salting out)# ¥ 9 #ERTIRIP P9 & G E > L SDS-PAGE & &% Exs#iF4 »
9% & G 2B B IE BB B 50~T0% BFHRE E  BATIURATIEZ IR EG
A VABET L3 A7 % (ion exchange chromatography)it — ¥ 4L & » JFx &G I
2 0.3~0.5 M f4L4 89 R S MAAT B R 5 BASAT RiRR 1k - BB RIE R
ik (gel filtration chromatography)f#k % 69 4hit » Bp EAF 4L Z I KB G o A&h
WAFZ &G AR » BHIE - PTIFRs L ® 7 £ % %k (Western blotting){d 2|
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|7 & [ (vitellogenins, Vgs)BIlE & H 2
AT B E - T8 5 W I 98 I 2K O (oligomeric
phosphoglycolipoproteins) » &2 8/ &
K/NHEEI{E 50-180 kDa B FfH AL (Harnish
and White, 1982; Kunkel and Nordin,
1985) » DIVEE & 1 B O E J A 1 W & A — ek
BHEEE » R NMILZ  FEBE
#1855 6.1-6.3 (Engelmann, 1979; Hagedorn
and Kunkel, 1979; Raikhel and Dhadialla,
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1992) - Harnish #[] White (1982)1% & &5
HREARBES B8N ZEE0E
BHAIE=KRE: F—-HE&7 &K
100-180 Jx 47-80 kDa i {E & HE » K57
EahBIt I 5 55 e a0 8K 170-190
kDa W —EHEH » BEAREZWEAH
(Hymenoptera) Bl { 5 # ¥ H (lower
Diptera) ; 25 =$A8 &7 &K 50 kDa [y
HE > S5 %A H (higher Diptera)(f5# 2 H
IRZUHH » Cyclorrhapha) B #4/8 2 -

YR # E B AE H (vitellogenesis) £ & B %
JFEREI AR ~ 70 Bk A58 A I DA -
A LAY 8 FE U REE RUNAERE - R B R
a N E R SR E S T - HIRHE (fat
body) & Bk FE A Ifi #5 % > £ 1l 15 3R 2 O 8
(ovary)» (& HHY YIRS Engelmann,
1979; Bownes and Blair, 1986; Rina and
Mintzas, 1987; Izumi et al., 1994) - SR{E
LS EE A B IVEFE AR TR
s ELESY - JUEAINEMINAR g &R - B
LA R i 18 Ffr 5 ) O o 2R 1 O O O SR
P - BlanfE st i R & Wi (Ceratitis capitata)
(Rina and Mintzas, 1987) ~ fi{ #& 5 & Wi
(Dacus oleae) (Levedakou and Sekeris,
1987; Trougakos et al., 1999) -~ B g 5 il
(Drosophila melanogaster) (Brennan et al.,
1982; Bownes and Blair, 1986) » Hi#E R
RN B ) ER YN & F A 35% YP1 L)
R YP2 » ifii YP3 1 12% o
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Pulsd & BB —VERIFRRIE - PTE M E B
B HONE (J5) EEERTTREMRIEN .M
filk oA BRI SR A LSS - FELAS LLGE A 77
I 1 PRST BT SR E WY B AR A P sz 2
FIERTZERE I o A TeAE REURAS H— R YA
LD B » B AT LLE IR AL A5 90 2 &
H o (RIS L C SR 15 A B — 1k 2 Z AR
(polyclonal antibody) » "[{t H#&{#H -

MFERTTE

— BB

KSR 2 5 R E WS AT =
W ZREEERE © $)8:2% Chiu (1978)2
FERR LN 7 B A AR 0 ALl 20% FEH
T~ 20% PFERHRTHIYIEL 60% BE 2 A T EA )
P 80 NLJTAGY ZHERE o BiER B 4
#1% 28+1°C » LI 121:12D 2 & g2 o

brBAROR > ARFFCHTE T S B Y]
MR 886 E Z B 2 M ~ R & o

— -~ BEHERMZRIFEE R
1. AH BRI o2 S U Bl

HUES 10~30 Hfinfil 2 Mk - FAHIE 12
F 18 IRf » LAg 83551 HAEgn - WIS
Pokstigts - 1 4 CTFIA 2 a8tz
phosphate buffer saline (PBS; 0.8% NaCl,
0.02% KCl1, 0.144% Na,HPO,, 0.024% KH,
PO,, 0.02% NaN,, 5 mM EDTA, 1 mM
PMSF, pH 7.4) » LUl fet9E 25 (Polytron
PT-MR 3000, KINEMATICA AG, Littau-
Switzerland) fff i 10 min » f# 4°C F LI
15000g Fft.0 1 h> FELUALEIE o AR
BIES DB > il isatid LN 2 o2 5K - 17
-20°C i -
2. AR it 2 B



DURIROKEEE 8 H il ~ Mkt - 15 EH
& E MBR AR » PREE MR AF < MBI
MEOE T - IEER R MAME
phenylthiourea (PTU)J; JJ:[f[MS‘ZT b 1f 4
‘C FLL10000g f.0o 5 min ERREEE > G
7H2-20°Cfig e -

= IEERZHE

KFELA=HEA L T7 1% » EibTik(salting
out) ~ A /G ik (ion exchange) K
B i (gel filtration) » EITINE EEHE
il » 2R 4 C T8 T
1. @ik

W B A I £ (NH ), SO )IE R AR £ I A
IR » EEEBIRE & 40% R FF
B 1 h» L) 10000g .0 20 min % - ff
1§z BIGREE LD R R AE &Y
Tz > {#.257 BIFFEI7E 50 ~ 60 ~ 70 [ 80%
TSR N R R EVE 5 SRR 77
AILL 1 {58882 PBS a7 » FLL 10000g ff
O 5 min > Z% G _LIE W 5 IS 2B T
(Snakeskin pleated dialysis tubing 7000
MWCO; Pierce, Rorkford, IL, USA)H »
K PBS iBHT 24 h LI g2
¥ - #¢H1 SDS-PAGE & H'E &k 77 H Z 4k
R Dlmd R R R S 2 s E
Bt ﬁ/\,\-ZOOC{f?ﬁﬁH °
2. Bt ACHUE T

#5F 1 ml (10 mg/mD)EEATATFRER fE
Q Sepharous Fast Flow (Pharmama
Biotech, Uppsala, Sweden) ti J& 43 #71 &t
(20 x 0.25 cm) » DURAH € g 73 #7 & (liquid
chromatography, ISCO, Lincoln, NE,
USA)E#E & 7% (20 mM Tris-HCI, pH 7.6)
oo FUESRIRELL 0~1.0 M gRPEHTAN R it
120 mV/h Fyfeeft T 70l & H 8 MR 280

nm FEHIEEE > B0 MR SR DL 2
min/tube IEERT H ZIATHK -

FIFE b eakiE Kk id & SDS-PAGE & H
?'-E(K o AR N B AT RO R
> W LR 8 124 28 (Amicon, Bedford,

MA USA)fd & 30K JEHE(YM30, Amicon)
2 iR 100 5 » H R IAK) — 5 HEfE.Z
EER (20 mM Tris-HC1, pH 7.6)i&07 5.2
> EEIIETH - IREEA G 2 R-20°C i

WE@S’FSTC\;?

BENB 8 g ik

H{ 1.5 ml (1.8 mg/ml) |- itk 25
i > LURER (20 mM Tris-HCL, pH 7.6)fd &
4 Sephacryl S-200 (Pharmacia Biotech,
Uppsala, Sweden).Z tafg /3 A1 E 1£(90 x 1
cm) » DUfLH 30 ml/h %R 280 nm {HHl T
oy e bR o G & o0 BE R B A% DL 10
min/tube IEERT HZIAHK -

FIF T eakiE kil & SDS-PAGE & H
BRI REWEE S HINEE H AT IR
% » LAAA 7 M LA > Bt b 2 e
HH o

m-EREEE

| E K R B E 2 LU bicin-
choninic acid (BCA, Pierce)f& H'E & =%
#E® » Ll bovine serum albumin (BSA,
Pierce) IR R H'E 5 100 ul ERAMIA 2
ml BCA iR » 15 60°C T S 30 min » L)
4y ¢ Ot 3% % (150-20 spectrophotometer,
Hitachi, Tokyo, Japan)j¥ & 562 nm ||
WE - HARHE B V2 MR B R R ] e it
o AEH R HHEAAR 2 BB IR -

- EAEERSW
HEHEBEKDHRZ2% Lammli (1970)
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ZHTE#ET - WEEHHERE®R » L
Tris-EDTA (50 mM Tris, 10 mM EDTA,
pH 7.6)#FE € & » FHEE 6 %Y sample buffer
(62.5 mM Tris, 30% glycerol, 6 mM
1,4-dithothreitol, 3.5 mM SDS, 1.7 mM
bromophenol blue)ig#l » # 100°C iz 5
min {%ETTEIK T o UK IR
i 2t &= BIO-RAD prestained SDS-PAGE
standards (BIO-RAD Laboratories, Her-
cules, CA, USA) -

H#IE 1.6 mm, 16 x 13 cm 2 5~20%
SDS-PAGE E % B i » B BIO-RAD
PROTEAN™ II Cell (BIO-RAD Labora-
tories) VKA E Fff - LIEERE 120 V E{TEEVK
8 ho FEik 5T EF|H Coomassie brilliant blue
R-250 Y thik s gR Y (silver stain)iZ{EiHIEE vk
i S o

7N MERR R
1. iRz 4Efif

BIE 0.8 mm, 12.5% SDS-PAGE &£ H'8
BB R o MifE LA 18 em A 5 DL
800 ng flifb.2PlE R HETTEYK » FEIKAE R
FeGe Bttt » LUTTR 7 B ENT mi{E S 4R
P EE - AL & PBS 43 B SR
DA RS R 5 U AR R B RS o
2. Piitsz Bl

A (E i 72 YR SR £k 20 M 250 L P 5 DY v
GBS > T IB RS IHERR » 25— RS LL 1 ml
WFEERED 1 ml 58 2 A (complete Freund’s
adjuvant; Sigma, St. Louis, MO, USA)#
T E—BEST 0.5 ml > ERIETHHEE —
R oo B RUIEIESRZLL 1 ml iR E 1
ml A 58 & {£ B (incomplete Freund’s
adjuvant; Sigma)7t /MR » REFRE-CRIES —
RIS SE B - 2R o A IUE R B

R SE SR AR SR TR
3. YRS Z AL

U85 > A 40 ml 0.1 M potassium
phosphate buffer (PPB, 86.6% K,HPO,,
13.4% KH,PO,, pH 7.6) » #¥:195)1% » 181k
A 3.5% polyethylene glycol 6000 (PEG
6000, Merck, Darmstadt, Germany)lfi ::4#
#8¥p 10 min ; L) 13000g §ft.0) 10 min » |iF
WA 12% PEG 6000 » #.(» 10 min 1% » JT
BPIMA 5 ml PPB [AIE » FIIA 12% PEG
6000 - .0 10 min 1% > FUEYINIA PPB
[l » FIIASERERE 2 50% VKiPGHE - @0 30
min % > JUEYILL 2.3 ml PPB [l » Bl
(L2 INEE AR - (RrE-T0°C i -

+ « BHE2E (Western blotting)

#{E 0.8 mm, 8.5 x 5.5 ¢cm 2 12.5%
SDS-PAGE EHEEKEFR » H BIO-RAD
MINI-PROTEAN™ 1II Cell (BIO-RAD
Laboratories) Bk %& & %47 » LA/ 100 V
T HEAT vk 0 Uk A5 K 1% LI BIO-RAD
Trans-Blot Cell (BIO-RAD Laboratories)
A B E % (26 mM Tris, 190 mM
glycine, 20% methanol, pH 8.3) 1 | 250
mA 85 2.5 h;E I EEHE] PVDF #E/
(Hybond-P, Amersham, Buckinghamshire,
England) 1% » [SEE R HEZEVA1K(62.5 mM
Tris, 1.2 mM EDTA, 0.05% Tween-20, 5%
non-fat powdered milk, pH 7.4)41 1 h > jjj
ALIPBST(Z 0.5% Tween-20 2 PBS) 1: 500
tepirniE <Y EE YIRS EM 1.5 h - HE#
p LA PBST 1: 1000 L4514 B 2 — RETHS
(goat anti-chicken IgG conjugate with
peroxidase; Sigma){Ef] 1 h » EHi{[1% LI
NET buffer (147 mM NaCl, 50 mM Tris,
6.3 mM EDTA, 0.25% gelatin, pH 7.4)¥%5t



10 min = X » & & L2 & F (15%
4-chloro-1-naphthol, 5% methanol, 0.3%
H,0,, 20 mM Tris, 500 mM NaCl, pH 7.4)

20 MAIAZEBEKKE 1L E -
7w R

— EARERNIIEES

Ll SDS-PAGE & FE f ko LU R 5
SRETUEES 8 H HinltE ~ Mk M LUR IR R 2
i AR I — o AR VKBRS S AL - Hrhoy 1
BRI 48 K 51 kDa [1)Ri{E#EE H'E 21
WEENERE - HILmEE 58 R AR
Mg s i - (L S i P RGN AE R
H AT 7% M Sk L1 P R A 11 5 1 08 2 11 BT
FOVEIRE N - MmN AR RN & -

— - DIEEARIMIME

ZEHL YN EE & FEFE T o 1 SRS YR
W& LA [F] U B o e S EE AT R BT 0 A SRR
SDS-PAGE #&H'E &Ik » BEARER
% 50% HIMREESLEIR T BA /D & YN 8
Mreth > (HENE & £ ZR /e 50~70% fififii
VR T #ebTH » Hor SR 60~70% % (IE]
)

BT 1 e SR AT PR 2 WO FE IR s i B
(I8 FHE > (YK s A7 o] S 3 At &
HE g R » A2 — 5 LU T 5o ik
SETTHIAL o FFEENTATES Z I HE B K 0 B
FHE T A HA B i A T L > ERRIBO AL 15K
55 12~20 ~ 30~50 ~ 58~65 Fl] T0~75 HELEIE
Ji& o A7 VU REIASERT U Vg RS - 227 1E
M5z & EVE o BE R PUAE £ 225 (i =
A) > FHAR S DUES {0 olee 7 i - B s e
W HIBR 5 E— 25 HUPU R ol F i SR 150 3
Bk #8H SDS-PAGE #& & Bk 17

il SRR A 38 B 39 WU EEE th & N HE B
k% » FRmINsE R H F B (e ol
JRENTE 0.3~0.5 M &L a1 & i [ » ket
ek » HERRERH IS EANEAE
(E= B) -

5 A - A ML AT 1S IR B A
HE— AL - [RIREAT SERERS P RN 55 2R 1 70
B o K] LR 1 A M LTS 2 N R
R o DUBHBZ SIS @ AT T L - RS R
Pt Z WSO R B R » 25 24-29 BRESIRE R
H—{E A AR R i - T AT B A AR
RSl ([P A) 5 3E— 01 I A= BER S iy
15 2 A% o B T A e Al b B B 45 A B
> #8H SDS-PAGE 7& H'HE Bk 7 Hhfs 5=
TR0 > AR (IR ol P e 5 R A LAY
48 J¢ 51 kDa JNEEE A - {HILEASBERE Wi
Y B H B AR R SERE R (EY B) -
BRitzat - 55— {EmiigE &AL RIEINEE H
ZEHE -

EEPU R AR T R R - A e
TR A SN R - DR KRIES —
(R i p o2 B I e > F DA bR -

= INEEOMSHTERE

BRI AL S TR T R RN &
Z YR » LL 51 kDa JlE 8 H BRI AT
RS < PURDET TP /7 83800 (A5 8 Hifl
B ~ it T B DR R - 5 SRS L PR
JInONE EH B E S - HEMEs R
PIINEE I RS & - Bt BV R e
MR EE A BAE & NE (BT 5 5L 48
kDa GNE & H AT ERAE 2 U HETT 05 /7 ST
HHREEIFERAE R (BRI © PLEFRS
SRR AN RSB P 15 2 (RS 2 5RT SR W N
o () EEFGHEEBE 1 ESRIN
A R LR RS B AS S B R -
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343=F s
28.8 =%

B— RARBROLGENEQEEXIAEL - Lane 1:53 8 Hila21M% (50 ng) » Lane 2:55 8 HERiEs MR (50
ng) » Lane 3:BRFREER(25 ng) ; EEELL 5~20% SDS-PAGE BHE E ik 8k LIE Coomassie blue 4347 o
BAHFBRETEANE (F) 88 HAFEX/NIA 48 & 51kDa - M : EHESFEFLEFE(50 ng) ©

Fig. 1. Electrophoretic profiles of hemolymph and egg proteins of the Oriental fruit fly, Bactrocera dorsalis. Lane 1:

8-day-old female hemolymph (50 pg); lane 2: 8-day-old male hemolymph (50 ng); lane 3: egg
homogenates (25 ng). 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 ng).

Dhadialla (1992)$ =55 &0 H i P o5 i
8 IR 2-5 {7315 /12 40-54 kDa /N5y
AT o H AT E 82 R E IR R s
HR OISR VR & S » LUK H 2 g ¢ I B TR SRS ST - RO SR E W A R =
B ~ WS LRI Al e v - 53T ZYEAEH Ve-1 (45 kDa) ] Vg-2 (43
e A B A2 01T %] - Raikhel # kDa) (Levedakou and Sekeris, 1987;




kDaM12 3 45 6

76 =—> . ; 0l

28 ="

199—>0

¢ 3

B= FiEsREEATR S RN ER RS E A E 2 TN BIEE - Lane 1:JURFEERRR(25 1g) ; Lanes 2~6:4 Rl
0~40 ~ 40~50 ~ 50~60 ~ 60~70 1 70~80%FiEE %A T L~ EAE(25 ng) ; EHELL 5~20% SDS-PAGE
EHE TN EELLK Coomassie blue - BASEIERE BINEEH ENFEA/IIA 48 K 51 kDao

MERE N FEFER(25 ng) °

Fig. 2. Electrophoretic analysis of salted-out proteins of egg homogenates of Bactrocera dorsalis. Lane 1: egg
homogenate (25 ng); lanes 2~6: precipitated proteins under 0~40, 40~50, 50~60, 60~70, and 70~80%
ammonium sulfate, respectively (25 ng). 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 pg).

Zongza and Dimitriadis, 1988; Trougakos
et al., 1999) » NEHLLIG R EWE Anastrepha
suspensa (Loew) J5 B A Wi 77+ &HEH
& F#E H(Handler and Shirk, 1988) » |fij
A R E T B RIE I B R E 1 V-1 (49
kDa)fl] Vg-2 (46 kDa)» HIHLEARHA#E K N
Y e &P E R 0 (Rina and Mintzas,
1987) s B E TR EE - #5i SDS-PAGE &
HE VRTS8 E MR RS MR N & H

WA YN EE R o Hor o Bl £ 48 Bil 51
kDa - HELGIA IR & H o8& A MEA < It
S Fe RS SRR R E W R s N T
BAHMSINERED - BRI E A =1 &
KR E A =8 LA ERYINE R & A o
ALY 75 1k B H A P # B 2 i SEA
Lt - (£ H (Heteroptera) 1AL HE 52
Dysdercus koenigii (Venugopal and
Kumar, 1999) ~ #iffyg R & WE(Rina and
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B BTPThREEEEAMTHCEREZRARERNEERCBNBRAREAMIBE®) - A BHHLL Q
Sepharous Fast Flow (20 x 0.25 cm)g 732 #5% » 7E753% 120 mih & 2 min/tube 9§44 T » LURIEIENTZ 0~1.0
M SR BE 10 mg EHEIv EOY - B TRMERANEREZRS  WHRHCESRHERENE
§E - B L 5~20% SDS-PAGE EREEARFLLENT A KIEE LRBIETETERZATH - Lane 1:
Ll 50~70% B Iy BE S » Lanes 2~7:9}R1/A% 1538~ 39~ 61+ 62 K 72 BRI ZH&H(S0 1)
EEETERINEER  HAFEA/IVA 48 B 51 kDa MERED T EBEEFHG ug)
Fig. 3. Profiles of ion exchange chromatography (A) and protein electrophoretic analysis (B) of the vitellins of
Bactrocera dorsalis. A. Ten milligrams of salted-out protein was purified by passing through a Q Sepharous
Fast Flow column (20 x 0.25 cm) with a linear sodium chloride gradient and a 120-ml/h flow rate, and
collected in 2 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. The salted-out protein (lane 1, 50 ul)
and tubes 15, 38, 39, 61, 62 and 72 (lanes 2~7, respectively; 50 ul) were detected with a 5~20% SDS-PAGE
and stained with silver staining. The arrows on the right indicate the vitellins, with estimated molecular
weights of about 48 and 51 kDa, respectively. M: molecular weight standard markers (5 ng).
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&Py

REAEGEMTRARERINEEAZBINEEZAREXMIEEB) - A BRBEEM RIS FIRE
Mtz EHE(2.7 mg) s Ll Sephacryl $-200 (90 x 1 cm)7£7ii& 30 ml/h & 10 min/tube YT » BRI{LENE
EH-MEEHEZ BEIEHINEEREEZRIIEE -B 1 5~20% SDS-PAGE EREE kK Coomassie blue
AT A YL E L IBIIEIE RSS2 AT o Lane 1: 50~70% e a1t 2 B H & (30 ng); lane 2:B 7351
AR EZ EBE(30 ng); lane 3: 3L (E 55 — ERULIEZ EAE (30 ng), MERE A T EIZEIZFH(25 ng) ©

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 x 1 cm) with 20 mM Tris-HCI 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 ug) was compared to the proteins which were purified by salting out (lane 1, 30 ng) and by ion exchange
chromatography (lane 2, 30 ng), with 5~20% SDS-PAGE and Coomassie blue staining. M: molecular weight
standard markers (25 pg).
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Fig. 5. Western blot analysis of the hemolymph of 8-day-old males (lane 1, 20 ug), females (lane 2, 20 ng), and egg
extract (lane 3, 5 ng) of Bactrocera dorsalis using antibody (1:500) against 51-kDa Vns.
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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
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