H14EL 4
2007 7H

toE K R A
Journal of Fishery Sciences of China

Vol.14 No.4
July 2007

(IMRES IR IR 1Y R B 45 B R AL K d i R BT

B R, WAL, T AL, A 2!

A, PEAKFRER BRI, B BRI 150070: 2. KEEARFEBE Edable SHARER, ILT K 116023)

FEE : R BRHEE E AT, X MEEF (Acipenser ruthenus Linnaeus) 50 38 & AR AT 2 B 4lifh . MEEFIIFE QM E
YR U IR A 25.04 mg /mL, & Sephadex G—200 EAT /5 HEL 3 AN M. F 2R PI M BERE AWK 5292 ED 32 (Western-
blotting) Fl 50 24 S0S5 HE AR WA, MEES I E EH B9 F &2 315 132.1 kD.97.4 kD.85.9 kD.67.0 kD.59.2 kD.
47.6kD-30 kD-14.3 kD F1 12.8 kD 17 9 N %; EHT/51E B & H M I MR B = T (yolk female specific protein.
YFSP) , 2 — b feme a5 1, BA MEMERE S MR R B4, P LA B 4G 7 1 . Western-blotting 45 5 14, 0 25 M 1
B &Y (YFSP) SUMLiEEME & 5 (FSSP) #k BB i B # R 7R 73 F 85 97.4 kD M1 30 kD K 2 430, /] A &£
BTE S SR e BB A ATAUIE , BT LU B9 2 1 2R B AL AR R O 28 0 SR P E XT B S 0 R BT R . [P E KR

%#,2007,14 4 :532—539]

KSR MR O BN S SRR R E
HESES:Q959.46 SCEAFRIREE: A

& (Acipenser) fE 5y K% ERJE T 18 & A4
(Osteichthyes) - ¥ & V.29 (Actinopterygii) - 1# 6% & H
(Ganoidomorpha’ ~ 3 ¥ H (Acipenseriformes) s & —
MAEE T ER AR, 2S5 H LM T HHEN T
sl Nkt (Acipenser ruthenus Linnaeus) &£ 24}
A FARIR I (% 2 0 S fr RV % 2 L g B
LU i=DINEEE DACING o= M= A % Sl I E PR - DR IR
ERIAT (fR 2 M) S 7K I3, A R [ B s AL SR K s A
A, B AU P RR AL, MAER BARANMAON, A2
KA, (B, AR RE ) 0%, W R A BE &
H0.2 T ~7 JTkiL fkg, 2 — PRI A8 K A Fl
FAUEART 5 1999 4E T M5 1k LS , B Py H 4%
TR T HEEAEB gAY HE 2 e B
&5 TH BT 5T -

B B 2 1 SRR G AR B R BUE SR, DK
M EMREN T R GgEREmfIERKRE R
KEE, K Ul E E A Gitellin, Vo) £ B ETIET
FEH MRS 518 & A R Vitellogenin, Vg )
FEON L B W 90 8 8 A ET A1, 1969 4E Pan
i 209 S M O B R 1 JRAE fR 2K R R Ok MM
I35 & H (Female serum specific proteins FSSP) 5 42

Yo HEA: 2006 — 11— 16; 1&1T H#3:2007 — 01 —22.
BE2E&WMB: BF “T R BHE BRI 2004BA526B0113) .

X EHS:1005 - 8737 — (2007004 — 0532 — 08

HEPESR AL Bh DR A AR R B R O . B ATk T AP
HE AWM, RAE &L (Huso huso $ X
Acipenser ruthenus 3 )8 Fl & % 83 CAcipenser
transmontanus) mbﬁi‘ijﬁjﬁ’ PORANEN ST oY
SEOAMB MR RHRE. B, A7 HRE . 4t
TNRET N B MEPERE S8R 1, FEN IR A T A
SR EAT AT AL, DME R AN T AR 63 R 28 1Y) O] 20 e
HEA, AL EFRERARMHEANRE LS
R IEAR S T T AT A 3 R R

1 MR57F%

1.1 ELests

IMEEL SR (R /8 )6 B, R E 2360 +
265) g, i [C 83 (Acipenser schrencki) 10 88 (£ /4D
2 B, PR E 7226 g, BIE T E KR E
TR 63t BB HAR LAR o, X EYE 5 A 0 77 3R
EURS A O, S AN [R) 4 105 ME | B8 SR I 3R B 35 5 4
AT T (Hucho taimen) R E 3 560 +210) g, i
il (Oncorhynchus mykiss) VL& (1 545+ 120) g, X
H R RLLIK P= F 50 F 8 A 50 3 5 R RS (Coyprri-
nus carpio) W E (1 426 + 94) g M (Carassius
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auratus) R i (598 + 57) g, B B B IWIL K= 5%
FriCdb sE5e ol KR4 M35, #5203 F - 80 C
KA PRAE % . & PLnyg BT K B R I8 & F A /R
IREEVT AT LRI,

1.2 ZRAZE

1.2.1 EEQHEEROGE BUNMEE @AY
30 gl A 4 C 2 f&4AFH 20 mmol /L Tris-HCI ¥4
ZEMP LN & 0.01% NaNj, 0.2 mmol /L 78 F JE i
fes (PMSF) > pH 8.0 1, 7K# T 15 000 r /min = 3
3 min- KT 4 T 12000 r /min 50> 20 min, 25T
VER G (EE 30, AW LIEW, O IR
LR, 38T — 80 T WKFEIRAF & H .

1.2.2 EASEMMNE KA Bradford %140 &
INMEELIR TR AR RO S E, A S EA
YE AR MR A UV-2401PC L6 Tl
1.2.3 PEBEREMSGNL 4CTTH KpEEAHE
WA 20 mmol /L. Tris-HCl 2% #h i (pH 8.0> 7% B
BIRIE N 20 g AmL, 1035 2R BE B AT (Sephadex G-
20051.6 cm X 75 cm) ¥, P8 3% & 1.0 mL /min,
WA A e L MO 5 2% M TS R N 5 e SRl Al £k
1.2.4 THBERGEBRRDEITEK Rk
FE 509 7 A 4% FH 12% , SDS it & 93 304 10%
FEIESFBE, T 100 V EE&G4 THIKS . B
¥k R Min-Proteinll# # ¥k 1 Bio-Rad) 157167,

1.2.5 . B EBEEAHERLEE FTHERERNGH
Jiizhk e B VK (Native-PAGE) 167, v 47 i F1 43 B9 e S
B NN 4%F 7.5% , BIKE R R 6. I5E
FR AT O 3t 15160, 3k 2 19 JpE 2% 1 R
Invitrogen 24 7 [) 2 #f SYPRO "% ot & H 4 4 K,
Molecular Proes’ Pro-Q® Emerald 300 Glycoprotein
Gel stain A1 Pro-Q® Diamond Phosphoprotein Gel
Stain.

1.2.6 SMMBERSIE LRI = KA Rd &
LI« Sephadex G-200 #1247, W B 4, K
FilE OREIRE 2.0 mg /ml) 5 58 &8 K AE 7 5 4
FURE, i, RABEE T2 0808, 8 R
REREN 1 mL PRI, 20d 558 2 R nos
Fu¥%, SAFEREERSHIES, 10d 55 3 &k
Fu, 5 d B BRI A . Rtk E] 1:32 B
B, R O R, AT LR

1.2.7 mERZRER g AR 20 mL 5t
M AN 55 B Y T804 A2 B L K VR A) S NN 40 mL
THA VB AR BR 5%, K3 2 h, 4 T 3 000 r /min & /0

15 min, 3 FIETTER T 20 mL vKAEFREK, RS R
I 10 mL FUA BB FR %, vKiE 2 h, B0 3T 1IE
(EH 3, &5 2L 4 mL VKAE B KB R DU5E,
4 CIi#EMT 36 ho

1.2.8 %Y ENE (Western blotting) 5P #1285 (4H
PRV S e B M5 2 12% SDS-PAGE, Ul # 85 (1
PN MG 73 7 P BE 5 A5 A0 10 155 LAE. HIKSS
WG 75 5 JE 2% M (50 mmol /L Tris-Hel pH 8.0,
40 mmol /L H &, 1.3 mmol /L. SDS, 20% F i)
BRI EO R EERERAEREE L BIE
10 V 30 min, ¥ 5, F 1.5% BSA 4 CH#1 2 he
SRIETN 1:200 R HD R R 3T 1gG- 4 CIFE
12 h LA B GHEXT R, BL1.5% BSA BUR—3T, HAb
SEBRAFED . A PBS E¥E, I HRP 472 1 2 #1
WEFALL 1:4 0000, =% & 2 h, PBS IE¥E/E, TIA
DAB & & % % (50 mL 0.0l mol /L. pH 7.4 PBS,
25 mg DAB, 10 pL. H,O,) F iR # 5% & £ 10 min, XX
ARLIEBE RN, BT E I RRA.

1.2.9 RBEYMHMNERRBEEFESHT X
FH B AR5 B 8 S 5 XUy B U7, i DA ot JE gk AT
FANIE » AL 20 pL 7 A S4BT, A
F1MLMERBRE N 2712 E 6 NMLBREN
276,

E G0 3 R B JE B ME 1 N At £ 5 R0 P
ANAERE S UL PR DL R [ e £ S £ 6 £ B 9%
1.2.1 FEIRIVEE A 55 AME e/ R 6T, 1 1 il
EGHT 37 2 f | O 008 R0 T 6 £ SR B2 I Y, SR E UM
T, SRPUVMEET IR [ AT X R R

2 ERE5SH

2.1 UPEEGMERKE

HEAREREREMZEAE: y= (& —0.017 /
0.042 (y {EHTEME 0~2 mg/mL), K + AROLE
H, y WEAFERE (mg /L) . 50 &FE AR
1 pH 8.0 20 mmol /L Tris-HCI 28 Ml %% 20 5 )5
MERSEE, TEA R R E OHERMER R
WIFEH 25.04 mg /L.
2.2 UNEEHEMSL

5P 8 85 FOH R WY Sephadex G-200 3% it filt £&
ME 1 Bros, seln th 2 230 3 N uEfig AVBAC, 3 1
b e T B () AF PR B, I B 3 A it 0 A LA
XPFR, AT R B TR 3 B R e 2 | IT. £
R LI B B AT VEIE M, W48 )5 4 Sephadex G-200
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P, EE—MEEE & 2, HHE IRz B Ja mT RAR B 4k B i .
0.8 031
0.7F 025
0.6 -
0.20 -
e 050
204t & 015
a o
o
© 03r 0.10 -
02+
0.1F 0.05
0 1 1 1 1 0 1 1 1 J
0 30 60 90 120 150 0 20 40 60 80 100 120
PEB ] 7 /min Elution time YL [T /min Elution time
1 /MEEFEIE B A M 42 I Sephadex G-200 5t 2 1 HU% B B 9 Sephadex G-200 %ER: E 5T 2%
E e lith Fig.2 Elution curve of column chromatography on

Fig.1 Elution curve of column chromatography on sephadex G-200 for the peak B component in

sephadex G-200 for the egg crude extract of Fig.1

A ruthenus

WA 3 R, 2R RIS LR B 9 A%, MRS AR v
R IFER ST =258 132.1 kD.97.4 kD.
85.9 kD-67.0kD.59.2 kD.47.6 kD.30 kD-14.3 kD
M12.8kD(E 3. LilHiE B & A MWATEMN»
FENHN 30kD F197.4 kD (K 4 .

2.3 PEEHSTFE

HER FI 4 7E 12% SDS-PAGE H TR it &
EARAMN S FIRE MR TR y=5.19 -
1.10x. HH 2+ BRIBEE RO Y FR IgM, M A
. DA AT 12% SDS-PAGE H ik A

12 M ,p FB. FB M p
— —
—_— 2;3 —97.4
’ 66.2
(==
-— g
.o 45
30 .
-
ol L, |, 22
—— | 1 |4 4
— 4 |
— —
3 MEEFEITE R AR SDS-PAGE EIiE 4 % B SDS-PAGE Elif

FB: 2 BEH: M: trifEEA.
Fig.4 SDS-PAGE for the peak B protein
FB: peak B component; M: Marker.

M: WA H 1.2: MES IR E B AR .
Fig.3 SDS-PAGE for the egg crude extract
M: Marker; Q: crude extract of A. ruthenus’ s eggs

2.5 BB IEEATFRE
aifeige BEAM. B RE AR RO R
WE 6 Pi7r, i B 8 3 FgL g R 0 FE .

2.4 WHEMBIESESSM

P B R E JE A ME 1 05 A 5 12% SDS-
PAGE 45 R W& 5, o il 1775 5 1 4 13 2
¥ N 97.4kD 1 30 kD [ 2 S A& 45 »
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M X1 X2

kD

66.2
45

30

22
14.4

5 MEEMES ShEE I SDSPAGE B ik
M: FRAES H, X1: IR T A S5 B £ f0E , X2 M6 .
Fig.5 SDS-PAGE for serum of Acipenser ruthenus fe-
male and male
M: Marker; X1: serum of female in the late period of yolk form-
ing; X2: serum of male.

2.6 HILLNITE (Western blot)

G s R 7 PR, SLILTE 1gG 7T LARE =+
PERLR P & A g B SR A AT, LR
TR BARE € VS, 7= 49> T80 97.4 kD 1 30 kD
(1) 2 45 AT -

R1 R2 R3 R4 RS

7 RpSIEMENE & 1K) Western blot
R1-R2: 155 & AR R3~RS: U5 15 FAME 4 i i .
Fig.7 Western blotting for egg’ s FSSP
R1 and R2: crude extruct of egg: R3 — R5: serum of female in
the late period of yolk forming.

2.7 B ENE BRSS9
e 8 pins 6 LA e e i I, R g
B R BUILIE RN 27680 1:64 LLE (B 9D

R1 R2 R3

6 EBEARHKLEE
RI: JEEARE; R:BEORE R3:FEEORA,
Fig.6 Specific stain for the peak B protein
R1: specific stain for lipoprotein; R2: specific stain for phospho-
protein: R3: specific stain for glycosidoprotein.

B 5% T RS S0/ R B A 0l 3 A B B R R R
TR RS SR LG = A S U vE R Y (] 9), T A
M35 WL ARG S0 B2 7 55 A Pt 1T AN R A S
DUVE RN, Hoje B 657 5P 25 85 (M B8 (B B 9 v
7] 1.2, FIE AR LT, 25 25 6 | T filg | 350 T SR 2 1
B 5 B RPULIE AR AT N & 10411 -

8 I BEARIUMIB NI E
FRILIEBEA 1~6 L WBEREIKIKA 1:2.1:22,1:23,
1:24.1:24.1:28 B .

Fig.8 Titration of antiserum of peak B protein

Center pore: peak B protein; 1 — 6 pore: antiserum dillated by
1:2,1:22,1:23,1:2%,1:2% and 1:25, respectively.
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3 4}
3 - 4-:" 2 5
\ \
2 _‘ 5 1 6
6
1 11 /DEER RN B OHLE Fh R Ry 5 1 RN
Foeil: 1% B E A PLILE; 1: /D 57 00 5 i S5 B £ ML

X
ool i B E BTG 1.4: AR ET I0 5 A 5 B £ 1
V1 3.6: NMEEFHEE MG .
Fig.9 Double immunodiffusion for FSSP of A. ruthenus
Center pore: antiserum of second peak’ s protein second peak:
1,4: serum of female in the late period of yolk forming; 3, 6:

serum of male.

AN PREFRR R R B LIS B U R
J2 R

fhyl. R EATUME: 1: B BEA: 2. M EEH
HRIRIE; 3 A ETMEVE L PO AR 4. /) A 6 1 L PO R AR
W 5 /MAE ST HE RS SAHIR UL 6. I G 63 0 B 28 MR
Fig.10

K10

Tissue specific reaction with FSSP of A.
ruthenus

Center pore: antiserum of second peak’ s protein; 1: peak B pro-
tein; 2: crude extract of Acipenser ruthenus’ s eggs 3: crude ex-
tract of female Acipenser ruthenus muscle; 4: crude extract of
muscle of male Acipenser ruthenus muscles 5: crude extract of
Acipenser ruthenus’ s spermary: 6: egg crude extract of

Acipenser schrenc.

V5 B VG 6: M A AN,

Fig.11  Species-specificity reaction with FSSP of A.
ruthenus

Center pore: antiserum of second peak’ s protein; 1: serum of fe-

male Acipenser ruthenus the late period of yolk forming:

2:serum male of Acipenser schrencks 3: serum of male Hucho

taimens 4: serum of male Oncorhynchus mykiss: 5: serum of

male Cyprinus carpios 6: serum of male Carassius auratus.

3 it
3.1 MREIIEERIRMS BLL

AR, 2R 7RI T U0 8 E A R oAtk t
AR MEVTIE . B T BN SRR BT B E AT
2 7190 Yy % 48 3K 0 3% 28 [ 10 20 4k 7 VR B A
IR . AR T 2B T2 5 R
[¥] Sephadex G-200 X /) {4 5 5 3% & (31T 2 R 2
Wratifh. 7€ 4 T A 0.2 mmol /L 55 (A B0 41 71
PMSF M4 T, 58 3 F 0k 8 A, H 1 9 F A
ST B3 X 5 Hiramatsu 25 615 2458 67

IIRE ARG R 8. RREEERA

YP1.YP2 f1YP3 3 FN s 5, I ANFIRU 2 E R H
6 PV pl. L B3R R AN 152, B} f 28
B£6 ) B B (A W, B S PRI AT, Bk
MIBRET 8 B, B UGl FIFE R B 2 TR
B R A B S B B B 3 R b, 8 BRI
F 207, LT B AR (7] D 2 B OR AR (A A 2K
Lt AN R Y Ji DR AT e O 2 B D 1 2 A i
S B8 D B T AR AN -
3.2 /MAEIIFEMITELMERE

w24y gk, CAEVF 2 YRR IR T 2R
R LA REMIIHRE MERDS M
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(Brachydanio rerio) 3% R Y B 8 (Hucho perryi)
88 6l ( Anguilla japonica ) B B (Temmincleet
schlegel) ~ B W88 (Lamperra japonicad~ Hw (O-
ryzias latipes) F130 B (Amphioxi tormes) 55 % F
R R R A g U2 R B
SRS ), AT REAEME R AE I 2 T, S RN s B
FIRT RN 2 B R 25T, AR SO AE BB 2 i i
M55 R FE A DUMEVE RS S R A — s A . BP3R
B AN G0 RAEBE AR T, AR 0 O 3 A T B R
sy B B0 3 M5 B% 82 B (Lipovitell, Lv), & #% & A
(Phosvitin, Py) Fl B Bl 4> 261, L5 Ay B i £ 2 —
FEMEEFON B E AP RS A R R R . 8
B & AR G AIRE SR A Y sy 2 B, 2 — FhopE g ok
HH, XEMMA, CE A TP M — xR
5 15-22 223271 4y 1 B 05, 9 SR B R A T R e —
HIFHE BEARIMER SMELE F S
I35 45 5 B, DR L HEBTIE B 8 (2 B B AR 0 2
Ho.
3.3 MRS EMEERMRERY

Western blott &5 R % B, Ul 3 fig 0% &5 (1 9 1M i
IgG FJ LURy S 11 MR 3 69 5% 8 LR VO B 5 E
FA FHSWREARMESTEN 97.4kD M
30 kD Hy 2 4% AR A, 5 B R H A 68 6 —
FED8=291 1 (3 9 2 Al T B 3 0 L9 R O B4R
SR HR i I A S R L B A8 S R, W B3R iR
JER R 5 G B9 A 9 7 S e R b R AR DL, mT L
PR3 AR W B (1 370 v A B0 SR 8 [ i 0 AL 6 B
FEAFHEITRN, X — m ST R AR

B SRR 2 MR IR A R IR

i, o — Tt P9 90 WA T T e S R R AR Y
Gax7/Kizy s = BRI VR e S DEE AR L SO N g = )i
& AT R I — P AT R T A v T IS S Y
RLAF 53 500, (R St A, SRS LR L 3% R
FIE S, ML FF 204k R 35 B 1 D O 46 B4 B A0
P2 BRI AH L2~ MRS b o3 B R A B
SR A R AR AR X LB By s TR, RT LA
YRS AR 0k B 1 PR AR BN B B A I AR, BEAT )
WSS ey i

WESERY, RN R A R ik B — =
5 S 29300, AR N AR B B AR AR R — R
HEPERY A AL R e L A RO T R
S /N P 653 0 7 R B B R AR 9 T e O R IR R R
L 7 A SR B UV S I, AT A A4 /D A 63 1 37 UL

DA IR I L KOS S B AR AN S S R SR IR B R
M35 A A SN 53 8 [R] kS Foft 1 il £ A L TS
T O SR PR SRR £ S ¥ 2 T 8 £ 1Y
B 245 IR 1B £ 0 LV A AS e R SR B 2
B B 1 I35 A A B, U /N A B 3 i B R 9
WRAEMERR . IEAEwE AR IR
R FE, IR R O R BAR R R R S 4 A B,
{BAE SR BA R 1, i T 00 SRRk &8 (AT O
PR A R AR F AR LAY S SR A, B LB SR Ml
B A AETR BN IZ A ERR .
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Isolation and purifacation of yolk female protein from Acipenser ruthenus and
preparation of anti-serum

HUO Tang-bin'"2, ZHANG Ying'> SUN Da-jiang' - QU Qiu-zhi!
(1.Heilongjiang River Fisheries Research Institute: Chinese Academy of Fishery Sciences, Harbin 150070, China; 2.School of Life
Science and Technology: Dalian Fisheries University> Dalian 116023, China’

Abstract: Yolk is the primary nutrition material during the development of embryo of which vitellin is pri-
mary constitude element. At present only the yolk protein of Huso huso & X Acipenser ruthenus &' and
Acipenser transmontanus had been studied in all of Acipenser. It had not been reported that yolk female
specific protein (YFSP) of Acipenser ruthenus Linnaeus was studied. So in order to know the characters of
yolk female protein from Acipenseriformes, the yolk protein was abstracted and purified and its properties
were analysed. The crude extraction of yolk protein from Acipenser ruthenus Linnaeus serum was concen-
trated and its concentration was 25.04 mg /mL. The crude extract was purified by gel chromatography of
Sephaden-G200. The results showed there were three protein peaks AsB and C by gel chromatography at
4 C 0.2 mmol /L. PMSF and three protein peaks were relatively symmetric. Then protein peak B was puri-
fied by more than one time Sephadex G-200 eluting. The properties of yolk protein were analyzed by the
methods of polyacrylamide gel electrophoresis; western-blotting and immuno diffusion. Based on the 12%
SDSPAGE staining data, nine brands were detected with molecular weights of 132.1 kD, 97.4 kD,
85.9kD,67.0kD;59.2 kD, 47.6 kD, 30 kD, 14.3 kD and 12.8 kD respectively. And protein peak B was
composed of two subunits with molecular weights of 30 kD and 97.4 kD; respectively. Two extra brands
with molecular weights of 30 kD and 97.4 kD also were found in serum of latter reproductive period of fe-
male adults of Acipenser ruthenus Linnaeus by 12% SDS-PAGE. The special dying analyses of phosphorus;
lipid and carbohydrate showed protein B was a kind of carbohydrate phosphorus-lipid protein. The result of
polyacrylamide gel electrophoresis; western-blotting and immuno diffusion showed protein B was a kind of
YFSP. YFSP is a kind of phospholipins-glycoprotein and it had female specificity and tissue specificity and
its antibody is species-specific. Immunity experiment showed that the vitellin only existed in reproductive
latter period of female adults of Acipenser ruthenus Linnaeus. The result of Western-blotting showed IgG
could identify protein B and two hybridization bands were detected with molecular mass 97.4 kD and 30
kD, respectively. These showed the immunogenicity of both YFSP and female serum specific protein
(FSSP) was similar and its antibody was species-specific. So the anti-serum of Lipovitell (Lv) can replace
the anti-serum of Vitelline to detect vitelline. [Journal of Fishery Sciences of China, 2007, 14 (4): 532 —
539]
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