E3MBE1H
2010 4£1

K o= 2R

JOURNAL OF FISHERIES OF CHINA

Vol.34, No.1
Jan. , 2010

X EHS:1000 —0615(2010)01 —0116 —10

DOI:10. 3724/SP. J. 1231. 2010. 06428

EREFANERERER(Lv)RI4L,
' 57 45 E K H i i iF B B

FEE”,

TRH",

BRE, K E,

Bex’, £ =

(1. IHEHEEPALIARERE 7T M 225300;
2. TR RENPPHEEB KR ER KAREM SR FHUTNERLRE,EX  400716)

BERARBKIRFEFRATAHENBA N LKEF NS EMRER T 28
WERSEE(LY) RAR B EEAREERBIELH SAWEE Y Ly, ZLyv £ X H#
AUTATEHNN 230 ku, % SDS AR AU T A FEL N 106 ku, AW EKEHE Ly &
BAUETEERAY DR ERH B, A RERE ARECNLKENE Lv, 6 & T
APALKEHE Ly S EBHME, BN @AY BENE Ly y0l i sy 0 hh b 1:32, 5 &
AELKEFENERAR(Vg) FLvZ A AR BN AR XXMM, AR ER AN L
% Rt ; Western-blotting 4 JU B 7% 40 fu 7 ¥ 4% 7 M B A, I e A R AL Vg,

KRR LKEME; WEEBRE G40 REIN

RESES: TQI3; S 917

B B £ 28 B9 BN 3 8 H JR ( Vitellogenin, Vtg )
£ 0 5L e R A7 LU BB I ( Lipovitellin, Lv ) |
YN 3E % B & K (Phosvitin, Pv) A1 B'-2H 7 (B’-
component) 3 FEIEEH"', Lv R EEHK
FERAF I, M Vg —#F, Lv E-& IR fakoK
AW, BBk H SRR Lv° 7 3F
B Lv M1 Vig Z [ 2E M R e R B,
{B R T I R B A ( Pelteobagrus vachelli) Lv 75
TH] R RIE S 1 2R DA , AR SORE X BL R BB Y Lv
BEATERAL % e H A B R e AT e T
HHPR . ST IRE A Ly JF T i At
JRIETRA T 8 FL FQ B8 8068 B0 B % A W B0, 7 B
T HA WA TR B RS B A1 50
HARESEEIE, X TR I B A28 R HA
AR A R ERRRAREE S
[E XY BL R A Ly #Hf74ifh . % e DL &
HITREFET ARG R, N LIREHE Vig
YERxtsh A MR R R BN TIMER T &
R Py — e A= s 7 0 H o P B S8 A

5 %8 H A :2009-04-17 {&[51 H ¥4 :2009-08- 10
#HRIEA : ER A AR A ST H (30670266 )
WEIEE : 7 BEAH , E-mail ; diaoxiaoming1965 @ yahoo. com. cn

MHKFRIRES A

1 ME5k

1.1 B RENEE

SRR L fre ) B0 W B I 1 IR A T ('sephacryl
S-300 high resolution) . —- Z. f# ¥ 7. FE B g HE 45 4
EE T3 E A i (DEAE sepharose Fast
Flow) f1 ik % ¥ & H 7> T & Maker I§ B
Pharmacia 20 ] (il ) s B HE H 0T & Marker,
PR B8 A5 10 1 51 5 LgG-HRP,DAB & 43
PVDF & H REZAEY THRARAE; FIBY)
B PREBERE N, N’ - B SO M B 0. 45 mm
AR . BRMN . D= & R-250 ,PMSF, 7
RSB 3 A FE 2] BRIeHE . Tween-20
777 B.ZFHA B £ B LR S EAYEASE
FRATE FRE KSR B EPREHLT) B
B2 JoK ZPEg B B RS UL A R A, LA i
FB Rz trdl, B8 AR R Eia
PN HIR MR H R 2 L LIS AL
ZEHH.
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Universad Hood T ZY %% & i & & 4t ( Bio-
Rad) \MC99-3 HEiRHEAEIEENRE( LE
WE A AT AL ER ) | B % £ X ( Bio-Rad ) | Model
680 ZIMgHR{Y (Bio-Rad) | 3K {X (Bio-Rad)  HL 3K
# ( Bio-Rad) \TGL-16G RIE 3% % B O HL(FE K
RERZAMRAT) . UV-1700 B 40 W48
JEETHEE)

1.2 PPHEERAMNEE

RIKEFAaWBRERTIRXERITAGT
LEBARE (80 £5) gk (16 1) em , RERF
R B PR B SR 1 O ( IV 50 ) 0 A B S B B
(I#) T -80 CRIRREKMEPRESEM.

AWINELS g, i 3 AR ) 25 mmol/L
Tri-HC1 (pH 8.0 & 20 mmol/L NaCl,1. 5 mmol/
L B8R 41,0. 2 mmol/L EDTA) ,ZEvkKiG &4 T
A% BUSIH W 4 T 10 000 r/min B.0> 30 min, &
L2, BUh R E LS B R, F
-80 CEMRRKMAHRFE .

1.3 PPHEEMEANSB4L

B i B AT A B T X ok S AL IF K e
BEG RGBSR BV TR
S AALILIREBA R Ly, R 280 nm 5K
DCAELIN 2 M BRI B R B B 32 ek A8 Y B
o HEHWKEMRYE Bradford IEH € , LU LK H
B, A RRE MRS EH 0. 45 mm {
BRI B, vRaRBRERS
Lv WK%, ZEZ W P A 1 mmol /L f) PMSF,
B 4 TH#T,

Bh L BT 3k i Sephacryl S-300 2
A4 E Lv, B 5 200 mL 25 mmol/L &
0.07 mol/L NaCl i Tris-HC1(pH 7. 5) Z&np¥ F
BENTHE(2.0 cm x60 cm) . AIA BN SEHHIRA 1
mL, fj R FE R LR 1 mL/ min ¥ EE 2T
B S mL B8, BT N A Bk BB E
FEHRAIEBERE R IKEE, 58 Lv WIKER
-20 CREUBITE FRRBETTHE— 205,

BF R #%EM B X # Z 1t (DEAE
sepharose Fast Flow) 3R A S L e, B 5EH
&7 0.07 mol/L NaCl f Tris-HCI(pH 7.5) Z&np
BFERENE L by B ERBER AR BT 2B
Lv Hdm 5 mL bA RS FHEEMRE S 1 h,
Fi+ 0.1 mol/L NaCl f#) 25 mmol/L Tris-HCI( pH
7.5) MW ATHEM 1 h, RA/FAHE 0.2 mol/L

NaCl ) 25 mmol/L Tris-HC1( pH7. 5) 28 Wb #E1T
VEME 1 h, U4 1 mL S, & il RS
PR BLRE B Ik K 2 , & F Lv R
B A B4 H , 3 25 mmol/L Tris-HCI( &
% 1 mmol/L PMSF,pH 7.5) ZE b HEFT BT i
24 h, REHT, -80 TR,

1.4 BAGBBRERBX LERSFENE

JEAE M/ SDS A 1 58 TR 4 Bk e 68 ¢ v Tk 1 B
ERBE" Wk T, B H Marker FIHE 5 #
AR E (5% 6% 7. 5% 9% \10% ) 5385 Bk
K, S a HEeE, B TERRRGRE S
IR, RHEE B Marker, B EE BUR RS B BE R E
BT SE B Ly MX 2 F BB, BUEY
B,

1.5 EESRZEQSNS RN

FHRARGSE M RO EET X
4tk J5 B Lv fi Native-PAGE B .Uk , 40 31
THREOJREOBEOLRA, BEALESR
Fairbanks 25" 1 Sun 25" ) 77 ¥k #4175 IR R A
RESRGENET Tk BE AR AS RN
&k,

XAF +EAR & E UV-1700 %5
B AT 4 R Y Ly %9 (1 mg/mL)
AT HESOEIE I (190 ~1 000 nm )

SRR A BHEHE B-RECEK
SDS-PAGE HZ BB AMAEH B-ELEY
SDS-PAGE H fh B 1P ¥ 2 BIXF 44k i Ly BE174L
5 R SDS-PAGE( 3B 7. 5% ) #EAT7HL Uk K&
W, 3 bhdss — & i T B0 H BB 0L

AR AR B4 Ly 0.1 mL A
1.5 mL B0 & K O3, 78 60 TKIBHEIE
2 min, %A 0 CHOKERNE 2 min, R E 10
WG TR G AL B G 17 3R 28 o B Tk
Rl
1.6 RREFAPEEHEASEERONEN
&

B REEE HEMEHEZAR2 H7ES
BEIF1MAEHETEREE. BRATFET
ST AL L IR B A Lv 150 mg (S RRH IR
H5HRESENFTMES) R R FEREE 6
FOOEEEEATES 25 mg Lv, WRGHTE 2
WHREE, B RAEFHE T2 AENDR 100 pg (%
BRRES BRAZ2EN TS RES) . UESE
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JATESH 1 K, EE S 3 F, B ERE R 100
pgo TEB S WIS, 76 1 AN ES TR 2
WLAMSR R ERCR , S B A4S H 100 pg. A
L, 40 R A B ZL5R W ~7. B X 3h 45 #E 47 B UL
RN T A,

) T F A Bk R R T A 97K B A
B L5 H%R G RIS 7£ 100 mL
[ 0.85% A= 3EKF A 0.8 g BRARKE, I E
e 2B, R ETER B/ N EFR I #E AT BE ], 3R
BR¥ERIE 2 ~3 mm, S EHEERR BT, L
B2 3 mm, fLEE2YH 5 mm. i R R E
& Ly fIFE AR EEREN 1:2.1:4.1: 8,
1:16.1: 32 {1 1: 64 fOAREIEE. B2
el A 10 pL{1 mg/ mL} B KA
Lv &3, B B AL far im A/ B HOLLE 10
wL, RAERAEEN. B 37T THREFE 241
METTIELR MR, LA BB e iy
b Ed BT W R (INE NI [

TRt EER R B BRI B S A
TEEERE H R L AT 60 mm., 55 3 mm 4
fl, AL LT 15 mm 2bZFT—TLE 4 mm
FigL, LNk . ALRE R By AL
AREn A FL G s A 3, FLIE T /L
P A BR 4 B EG B AR Y I 3% , FLAE P
AGPIRLIRESA Lv ZLESME, MHEEF
FHURRE, B TEAT,37 CTHT 24 h #HITX
LIE &

Western -blotting #] 97 % % 5 & & 3%
A KA Vg ikl Ly ATV 0P
SR SRMOFEA TR 78 TR DR U TOE e B X P DK , Pl DK
SSRGS PVDF & &, BB K
PVDF JEFZE /KMt 1 ~2 min, A5 50 mL
TBST ¥ 10 min, 7£ 5% ARG % o 4 CH P
W8RG P 200 mL TBST $EfE (2 x 10 min) ,
1:1 000FERR B St LIRS Lv 53 [ 5T I
¥4 CBE %, A 200 mL PBST ¥EfE (4 x 10
min) , f 1:1 000 5 BRI AR EIRIC ILF PR
LgG-HRP 4 C 8% 1% ; F§ 200 mL TBST ¥k &
(2 x5 min) , 4R )5 B TBS #¥ELIE £ Tween —
20,5 Jo¥r PVDF [RE TRV B AR, FEH &
X B, AR ER BB & L RN, R )G
IR, EREET , B R T

2 4R

2.1 PEEMEANSL

Xt IVH5 10 SRR B 1T Native-PAGE
HLIKE AL (B 1), T3 59 SR 4R B9 3Kk 18 H 3L
HE AL MR Vig 7200 5 AR B
SRS R AR R R R VR E H B T
3 REAWR IMFBCA K. IVIRKE H LR
6 3 RBRIE B HREER Ly,

1 2

Lv

BE1 IVHI5 I H95P § $HI2 7 Native-PAGE ik &
1. IVHIIREL;2. IO
Fig.1 Native-PAGE analysis of stage IV and
stage II of ovarian extract

1. stage IV of ovarian;2. stage II of ovarian

IV A 5P S 32 % 2 3 sephacryl S-300 high
resolution Bt i L U8 BTG, AT 3 A UEBE
I .IAI(E2), B TINEERFEHIPERR
L EARL, B 2501 B e T X Rf B e IR R & A
Lv, R A R & HE W, £ B 738t o
VRGBT PRI 0% A FliE B (PR
2 DL 3) X 2 Ak Jid 08 47 A A 1 e Fh Tk A
M, ZBiE B, Bl 0. 2 mol/L NaCl ¥Efi T & A
ENSHR—R RO TEBEW, 228 Rk
& H Marker JII € H 40784 230 ku( & 4) ; SDS-
PAGE @/RE RA—0F &5 106 ku T3
(ES), FittwbaEie B EHARLIKESAR
Lv, B HEEE T, -80 CRAE, U&it—24
Bro
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r
0.06-
c _ Peak 111
S 0.04-
g - /r:"“‘-.x 200 ku
S .02 Peak [ Peak IIf
' _ """'-_/"l \"\__'__’
_’——rh_u’J 1 1 1 116 ku
0009306 09 12 1.6 1.8 21 24 273.0 S 106 ke
FEREEA elotion time '
H2 F AR5 sephacryl $-300 high resolution 6.4 ku
MREEFANMEE Ly #4780k
Fig.2 Gel filtration of the stage IV ovary
extract from P. wichkellf on
4 sephacryl 5-300 high resolntion colamn 44.3 ku

0.05 -

0.04
oozl
fo.02 |
= 0.

0.01

Peak B

e
o

NaCl (mol/L)

I
—

0O 0.30.60.91.21.51.8212427 3
PEiRE/h elution time
B3 7 DEAE sepharose Fast Flow F4#E 51
FHENE— T AU RINER &R Ly
Fig.3 Anion exchange chromatography
of the Lv-containing contents( Fig. 2 Peak IIT )
on a DEAE sepharose Fast Flow

B ku
444 ku

2%k

140 ki

6 ko

El4 SBIEISESS Ly Native-PAGE B ikE (9% )
M. EOfE; 1. REEGHIRENT BB R Lv(Peak 1) ;2. IV
BN SRR ;3. BB T 3TMBENT# — P SE1LE) Lv(Peak B)
Fig.4 Native-PAGE analysis of purified P. vachelli Lv
M. Marker;lane 1. Lv(Peak Il ) purified by sephacryl S —300
high resolution column;lane 2 . stage IV ovarian extract ; lane
3. Lv purified by DEAE sepharose Fast Flow column( Peak B)

BS5 ke RICENIE Lv SDS-PAGE BkE (7.5%)
M. EOHE; 1. £ TXHREN#H—PLLR Ly

Fig.5 SDS-PAGE analysis of purified P. vachelli Lv
M. Marker; lane 1. Lv purified by DEAE sepharose Fast Flow
column

2.2 DPEEBERANRS RGN

FRAEHREGHHFREE RALS T
by g =R S R P B 3 L N
WEH Ly i — P E (B 6), 3 Mtk
AR SR, YL B AR Lv, B
KRESAN Lv BG 38.  S0R0I e e, 2
— TP R BN EE

1 2 3

He #LEHRLEENS Lv 8. BAkANE
L. PR Schiff S iT8EE o $ s, 2. A% 7180 B T
BEORRE;S. AR B ATREONRE

Fig.6 Determination of lipid, carbohydrate and

phosphorus components in P. vachelli Lv
The purified Lv was run on 7. 5% Native PAGE, and stained
with periodic acid-Schiff’ s reagent (lane 1) for carbohydrate,
Rhodamine B (lane 2) for phosphorus and Sudan black B (lane
3) for lipid
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PREHRETOXNT [ Awal Aeh
Lv 234 190 ~ 1 000 nm £ M A /E7E 273
nm 4b7 B9 B W 1 7)) .

3008 |

L R00A

/% )3
abzorbance

=

=

-

L
g

200 400 600 800 1000
FHfEE/nm  scanning wavelength
BEl7 EEKEFE LvXATAEE

Fig.7 Scanning spectrum of P. vachelli Lv

R RE G 8 AR A i B-Fi AL
CPRALFE L Ly MK A B-3i 2 S BR AL # 5 1Y
Lv 2728 PR L kil B, FL IR B AR Lv &
BRIESH .

1 2

E8 EINHESE Lv “REHEN
L R p-EidZ B b a0 L 2. F B3 2 b R iy L
Fig.8 Detection of disulfide bond of F. vaehelli Lv
Lane 1. Lv by 3-mercapiocthanol ontreated; lane 2. Lv by B-
Mercaptosthanol treated

M EHE S AMRT RN HAEEH
Ly Mk S0 TR Ly 23RN g,
|ARFEARE ) R AR 8 Ly 1837
2.3 EREMERRMFZMEIN

XU G Bey HoRde JAS EPL ML TE 2L v l: 32
(ER-1) o
2.4 NMEE#RERSNEBARRREESH

XU S Rey iR R , Ly Ll iE R R =
PERGIRB Vig, Sai4br) Vig KA R Ui e K

B9 ERHESE Ly AREREN
L. $RACFEITF Lvs2. REFRALIRTH) Ly
Fig.9 Detection of heat stability of P. vachelli Lv
Lane 1. heated treated of Lv;lane 2. natural of Lv

(EfR-2), [+ Vg 3T I 75 68 45 5 7 2% B9 15 51
Lv, 54i{kfy Lv KA R B TU3eE R (B RR-3) 5 40
B4 s, Ly S5 BB S E, B AT
BRI I IR KA G B ULE BN, Tl -5 % R A A
EEEEE MR ERHE RN,
2.5 Lv iin&ElREdn

FIH Lv fLilFfEy— A L REFE N H
GRS R AL ) Ly Rl fhRy vig $Er ke
WA F 10) RPN, Ly BT A2
FF 7 PR B a4k b IR O B 2R A Al £k 5
Vig, HB 7 — R 4508 . 2B 55— il
BURF R EE T, T B AR R B HUIR ) Vig, 5§
Vig 724 38 ARRE R o

1 2 3

¥ig— - Lv

B 10 FRAIEIHERER ik F SRR ED i
X4 Lv Hin i R E
L. g4k Vig;2. SH4LE Lv;3. VARG SR
Fig.10 Specificity of the anti-Lv sera using 7.5%
native-PAGE and Western-blotting
Lane 1. purified Vtg;lane 2. purified Lv;lane 3. stage IV ovarian
extract
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3 itig

3.1 EREF&PREHRERD (Lv)dad
HETZELop B E H IR I IR BEE B o7 ik
RZ , H B 7 8 PR TIVE 3% B B T g
O RAEN JEEN @B RN B RGE IEE
FREFIH B MBI Rk
BERGL U8 BT TS BT 2P B TIE AT
Bl \ZRALRICRAR S B B L 8% 22 B — 4
WFTEE T IEBART IR A W A
IR BT B T 3B BT PR B B i i
T B B JC 0 8 ( Puntius conchonius ) . 8| B f
(Xiphophorus helleri) f Lv, A1ty FgERE
RN AE TR BT AL B B At T
R K Lv( B T4 H REIE i orE &
M AEE AR E A RIS AR R
HEMPHRER , B EX RIS FENERN
FLIREFER L) , iE BERG L iR BT AT 738
BEP AR B AR L, R—F 05
Lv BRI
3.2 EREF&PREHREAD (L)
BRLVEFR U _RBEEXFETIA, X
REWIHRBRLBE R Bk BR Lv RS FEAE
300 ~500 ku i), H AR —f i 5 7 878 31 ~
120 ku Z B BIBIABREE LA™ o #2509 Ly 7E3E
AT 2L RA 1 Fmt Bag
B4, i B 8 (Veras permoserl) [e] JH 8 (Oryzias
latipes )™ Wy Lv B 2 #F 2% B 85 ( Mugil
cephalus) " B Ly BEAH 4 2 £, APREHR
U, LRESER Lv A —fK8, HE&H
Mg, Bk MRS (B 6) , FEERTE N
230 ku, It Vg #53F B Mg/ (AR LI F A LR L
REHA Vig 0 T8y 240 ku) s ZBHEREHEIK 2R
LIREBAR Lv I — 14 F&H 106 ku §)E
F, EAHEN Ly B 394~ 1R 89 R 98 — R R 4 o
REHESAN Ly 4 TEAN FHEaRKD
# Lv 7 8A Sm K, BEER LA XRE
HEXLv o FENRE, ZTRLIKEHA Ly 4
T EEMNREEER R — 205
o A & K B iR B P B B Xt A
( Fenneropenaeus chinensis) i) 91525 H &4 2561
B N &; Yehezkel & i 41 # # #F ( Cherax
quadricarinatus ) — PN EIR & 00 85 & A PREY

AR R R EREA LPI MR EN, ZEA
7E 470 nm AbF R g, BB SH LW B DR
HOBEW LI RELE LP I —RERFos— T Ea
BN () KHE PR BHNE; REESE" 7
#£47 Sephadex G-100 %E & J= i ¥k Bt i [k &8
(Acipenser schrenckii) I E A E P X HEH
7 R B AR @A RE VB M T #8350, 1A X W
RSV EEASSBHEAT PEAX;
Vig BE5RWE FERNBEERS S HLENER
SRRRAN ™ o A BUKEAL 190 ~ 1 000 nm 4%
B IREBA Ly, & B7E 273 nm 40F B
B E RSO BT W R R R s X LR A
Vig BEAT T 34, R BAE 276 nm AL M B T Rk
g, R L IR E#ifE Ly ARG R BW
FKHE MR, X LT N ERET Vg,
3.3 RREFAPEERERREEEREEN
B

HEIEAHFLMREN, L & Vig ZEIN RN
W5 ) 2Ry, Vig Al Ly Z B R HE R 4
REJE Pt B B 7E B 4 ( Tanichihys albonubes) ™! (3
BLTCHBE ( Puntius conchonius) '™ . B T £ ( Danio
rero) ) % W ( Oryzias latipes ) '™ %5 & fh f5 vh
UESE, AT BB A o A I ) F X ] 42,
Y BIE AT Western-blotting X} Lv J& Vtg Z [&]K)
SRR TS, R EAIZ A W RUR £ R
XN, Vig HLILIE A Ly, Ly HLMLTE I Vig #P
BB AR B B SR B S X RN, BB Vig I
Lv B4 FE R i, T LU Ly $LimiE &R
Vig FLiIEXF Vig #HEATRM, X TAMERED, R
I B R MR £ 28, LR P 44k Vig FFH1 5T
PR HAE 2 2R R B BRI , AH b2 T DA B 5L 4338
RER Lv Ml &St A5, Bk, 7L
FIA Ly S & Vig PLILTE AT 00 T4
Y5 BRI o

SE 3 Hk:

[1] Matsubara T,Sawano K. Proteolytic cleavage of vit-
ellogenin and yolk proteins during vitellogenin
uptake and oocyte maturation in barfin flounder
(Verasper moseri) [J].J Exp Zool,1995,272:34 —
45.

[2] Mommsen T P,Walsh P J. Vitellogenesis and oocyte
assembly [ M ]//Hoar W S, Randall D J. Fish
Physiology XIA ,New York: Academic Press,1988:



122

K =¥ R

34 %

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

347 —406.
IR BER LA N R & RN R AR R A
Boifl A E BT EERT L[ D]. B .
R R ,2004.

BRI, TRR, LR, %. SIRANREEER
B R B AT (7], K2 4R ,2007,31(5)
647 —654.

e, T RIR RN . A NRIEUE B4t
SESRERESIT]. MR SHREYER,
2008,14(1) :69 —73.

EX oS SRS BNTE R E RS
B AR [T]. KPR IE R, 1994, 21
(3):103 -107.

B, S, BEIF. W)W B IS H K
FUBTINREREONELLIT]. k=R,
2007,26(1) ;43 —47.

Matsullara T ,Ohkubo N, Andoh T,et al. Two forms
of vitellogenin, yielding two distinct lipovitellins,
play different roles during oocyte maturation and
early development of barfin flounder, Verasper
moseri,a marine teleost that spawns pelagic eggs
[J]. Devel Biol,1999,213.18 — 32.

AR, KA, HEKE . i RE N EEARN 2 H
Sifb REAAR[T]. PEAFR,2007,14(2)
309 —314.

Holbech H, Andersen L, Petersen G I, et al. Deve-
lopment of an ELISA for vitellogenin in whole body
homogenate of zebrafish ( Danio rerio) [ J]. Comp
Biochem Physiol C,2001,130:119 —131.

Ohkubo N, Sawaguchi S, Nomura K, et al. Utili-
zation of free amino acids, yolk protein and lipids in
developing eggs and yolk-sac larvae of Japanese eel
Anguilla japonica [J]. Aquaculture,2008,282 130
-137.

Hara A, Yamauehi K, Hirai H. Studies on female-
specific senlnl protein and egg yolk protein in
Japailese eel ( Anguilla joponica ) [ J]. Comp
Biochem Physiol B,1980,65:315 —320.

Amano H, Kitamura M, Fujita T, et al. Purification
and characterization of lipovitellin from Pacific
saury Cololabis saira[ )] . Fisheries Science,2008,74
(4) :830 —836.

Amano H, Fyjita T, Hiramatsu N, et al. Egg yolk
( Mugil
classification  of

proteins
Purification  and

in gray mullet cephalus )

multiple
lipovitellins and other vitellogenin-derived yolk
proteins and molecular cloning of the parent

vitellogenin genes [ J]. Journal of Experimental

(15]

(16]

(17]

(18]

(19]

(20]

(21]

[22]

(23]

(24]

(25]

Zoology Part A-Ecological Genetics and
Physiology ,2007,307 :324 —341.

Sawaguchi S,Kagawa H,Ohkubo N,et al. Molecular
characterization of three forms of vitellogenin and
their yolk protein products during oocyte growth and
maturation in red seabream ( Pagrus major ), a
marine teleost spawning pelagic eggs[ J]. Molecular
Reproduction and Development ,2006,73(6) ;719 —
736.

Fujiwara Y ,Fukada H, Shimizu M, et al. Purification
of two lipovitellins and development of
immunoassays for two forms of their precursors

(vitellogenins ) in medaka ( Oryzias latipes) [J].
General and Comparative Endocrinology ,2005,143
(3) :267 -277.

ERE W BREREARFHMIMI. JLR R
it , 200077 —122.

Fairbanks G, Steck T L, Wallice D F H. Electro-
phoroetic analysis of the major polypeptide of the
human erythrocyte membrane[ J]. Biochem J,1971,
10:2606 —2617.

Sun X T, Zhang S C. Purification and characteri-
zation of a putative vitellogenin from the ovary of
amphioxus ( Branchiostoma belcheri tsingtaunese )
[J]. Comp Biochem Physiol, 2001, 129B; 121 —
127.

BEN, BT, AL EWHZES ST EYS
R ARIM]. JL - HHFEF AR, 2001 :40 -
42,

W, R RBE, . T KRBT (Procambius
clarkia) WRE B o EABRT]. TILRE
R AAPHERL) ,2006,26(2) :199 - 202.
FIBRAE LS. SV R ER BUR B9 2 B U SE R HAE S
BHAW TR BRSSO RAT]. LR,
2003,15(1) :67 —74.

Hiramatsu N, Hara A. Relationship between vite-
llogenin and its related egg yolk proteins in Sakhalin
Taimen ( Hucho perryil ) [ J]. Comp Biochem
Physiol ,1996,115A:243 —251.

Roubal W T, Lomax D P, Maryjean L, et al.
Purification and partial characterization of English
Sole ( Pleurohectes vetulus ) vitellogenin [ J]. Comp
Biochem Physiol ,1997 ,118B :613 —622.

Ohkubo N, Andoh T, Mochida K, et al. Deduced
primary structure of two forms of vitellogenin in
Japanese common goby (Acanthogobius flavimanus)
[J]. General and Comparative Endocrinology,
2004,137.19 -28.



15

FEH,F LRATANREPED (Lv) A2 15 2 RS F BT i 123

(26 ]

(27]

(28]

(29]

(30]

Brion F, Rogerieux F, Noury P, et al. Two-step

purification method of vitellogenin from three teleost
fish species: rainbow trout ( Oncorhychus mykiss ),
gudgeon ( Gobio gobio ) and chub ( Leuciscus
cephalus) [J].Journal of chromatography B,2000,
737:3 -12.
Tyler C R, Sumpter J P. The purification and partial
characterization of carp, Cyprinus carpio , vitellogenin
[J]. Fish Physiol Biochem,1990,8:111 —120.
ARJER , i/, Isoda Hiroko, %, 17p- M — BEXTHEM:
EHNRFERANFEERLI]. K=ER 2004,
28(3) :236 —240.
Mgtk RS H, WA, F. B E IR IR AL B oy
RERBRAMLT]. e R 2R (B APER) ,
2001 ,21(4) :406 —410.

Yehezkel G, Chayoth R, Abdu U, et al. High-

(31]

(32]

(33]

associatedwith

secondary
viteilogenesisintheh nolymph of the crayfish Chemx

demitylipoprotein

quadricarinatus [ J]. ComparBiochem Physioh Part
B,2000,127 :411 —421.

Babin P J. Binding of thyroxine and 3, 5, 3-

triodothyrine to trout plasma lipoproteins[ J]. Am J
Physiol 1992 ,262 :712 —720.
Hara A, Yamauehi K, Hirai H. Studies on female-
specific senlnl protein and egg yolk protein in
Japnese eel( Anguilla joponica) [J]. Comp Biochem
Physiol B,1980,65:315 —320.

Gerber H S, Nardelli D, Haefliger J A, et al.
Precursor-product relationship between vitellogenin
and the yolk proteins as derived from the complete
sequence of a Xenopus vitellogenin gene [J]. Nucl
Acids Res,1987,15:4737 —4760.



124 K = % R 34 4%

Purification and characterization identification of lipovitellin from
Pelteobagrus vachelli and preparation of anti-serum

LI Yu-pei'”?, DIAO Xiao-ming®* , SHENG Xiao-sa’, QUAN Heng”, ZHAI Xu-liang®, LI Yun®
(1. Jiangsu Animal Husbandry & Veterinary College ,Taizhou 225300 ,China;
2. Department of Fisheries Science ,College of Animal Science and Technology ,Southwest University ,Key Laboratory
of Reproduction and Development of Freshwater Fish, Ministry of Education ,Chongqing 400716 ,China)

Abstract ; Lipovitellin( Lv) is one of the major proteolytic products of vitellogenin( Vtg) after it is taken up
by growing ovary in the manner of receptor-mediated endocytosis, which provides nutrient storage for the
developing embryos and larvae. In this paper, we purified the Lv from ovarian extract of the Pelieobagrus
vachelli in stage IV by two steps of chromatography elution method. The first step of purification was to use
Sephacryl S-300 column, and 3 elution peaks were showed. We are suspicious that the 3th elution peak
contained Lv through analysing the Native-PAGE chart and elution curve of stage IV ovarian extract. The
second step of purification was to use DEAE-cellulose column in ion-exchange chromatography elution ,and
there were 2 elution peaks. We found that the 2th elution peaks(in 0.2 mol/L NaCl gradient) contained
single high concentration of protein by Native-PAGE analysing of the sample. The Lv characterized as a
phosphorlipoglycoprotein by Native-PAGE and stained of gels for carbohydrates with periodic acid-Schiff’ s
reagent , for phosphorus with Rhodamine B ,and for lipids with Sudan black B. The molecular weight of Lv is
about 230 ku detected by Native-PAGE. The Lv broke into 2 same subunits in Sodium dodecyl sulphate-
PAGE,each with a molecular weight of 106 ku. In 190 — 1 000 nm continuous spectrum scanning, the
purified Lv of P. wachelli obviously showed absorb peak in 273 nm, and it demonstrated that the Lv
contained carotenoid. Native-PAGE analysis of the purified Lv of P. wachelli show that there is no disulfide
bond. It is relatively stabilized by heated treatment. We prepared the rabbit polyclonal antiserum against P.
vachelli Lv by using purified Lv. The titre for Lv polyclonal antisera was 1:32 in double immunodiffusion
assay detection. It was showed that the purified Vtg which was induced by E, in male P. vachelli serum
could react with the rabbit antisera against P. wachelli Lv and the purified Lv could react with the rabbit
antisera against P. vachelli Vtg and a single immunoprecipitin line was formed. The plasma from the control
male P. wvachelli have no reaction. The normal existence of the female-specific reactivity for P. wachelli Lv
can be confirmed. The test also demonstrated that both purified Vtg and stage IVovarian extract from the P.
vachelli can cross-react with the rabbit Lv polyclonal antiserum by the analyses of Native-PAGE and
Western-blotting. We are sure that the rabbit Lv polyclonal antiserum has preferable specificity with Vtg and
Lv.

Key words; Pelieobagrus vachelli; lipovitellin; purification; immune analysis
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Plate Determination of titre for Lv antisera with purified antigen,immunity reactivity
analysis between Vtg and Lv antisera, immunity reactivity analysis between Lv and Vtg
antisera and immunity reactivity analysis between Vtg and Lv antisera by double

immunodiffusion
1. Central well; 7. purified Lv, 1 —6 well, 1:2 —1: 64 dilluted antisera; 2. Central well. purified Vtg, 1 —6 well,1:2 —1: 64 dilluted Lv
antisera; 3. Central well. purified Lv, 1 —6 well, 1:2 —1: 64 dilluted Vtg antisera; 4.1 :E, induced male P. wvachelli serum, 2 ;control male P.

vachelli seram



