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HOIUTE T T A s EC B £ s b GeH A
FRAEAE A JE SR A QB BT B S

1 MRS
1.1 Lgsrsl

HR 150 AN N T HRBH 7 % Hk 2 307 663 1 il o {4
ok 5 80% A A, EL IR B L MEME R
2 [ BP L. FAGAFE G A%, —80°C
RAE. BB ALK =B T E K % 4
DA™ B Az DA B VT K 1Y) B2 EG 65 £ 1 57 51 5
7 I A
L2 RFFLR

250 mmol+L"'M PBS ZZ #f 400 mL(5% ),
5mol+L. "NaN;1 mL(1 000X ).1 mol+L 'NaCl
200 mL,0. 2 mol+ L " PMSF( 1000 X ), (NH, ),
COs . NH, HCO;3 30 mmole= L' .4 ik fifF ( Sigma 2%
#] ). HilLoad™ 16/60 Superdex™ 75 pg ( prap
grade). FPLC ( Amersham pharmacia biotech
KTA) .1, —HL (CEHi %, Goat Anti-Rabbit y-
Globulin) ,BSA, Sephadex G-50, [ [, % 41 , 5 %
T EAERR H (SMS) UL # (KD . NRS i F i)
i 0. 5% BSA FiBe(1:50) 1E % R (NRS) %,
1.3 GtHHS B4

EEAMS B e 63 £ i {4 (6. 23 @) 7
RIS, RIGTESA 0.2 mmol- L' PMSF,
5 mmol-L ' &AL 4h A K 1 mL Ak 69 PBS
G PR B VK LR b S 3 s, [BIRR 27 s,
SARFTE] 1440 s, K EfESh 3 h 24 (K& 40 3,
18 000 remin ' 4 “C &> 20 min, W8 AT P B
Fl. b3 H 5020 iR #k 25 B 2% H . 15000 r-
min~ ' &0 10 min, 4 °C, BEE AL UUEE, it
FULVE . B 135 . EIE PR A RR e DU vE WS 2 1
15000 remin ' 4 °C B.0> 10 min, BULIE. 0
PBS #TTE - 15 000 remin~ ' 4 “C Z.005 min. 8
R s UTTE FK ] PBS i, < BRikiE . @
EiERE R

G fibkik ik 48 €% (FPLO) 4 # GtH

¥ b 35 48 34 Superdex™ 75 43 F Ui, Wi
1 mLemin ', B 2 M08, 40508 50~36 ku fl
30~20 ku Z= A7, 4l W B P AL W A9 A .
DEAE-Sepharose ##47H% F3¢ 4. JH 30 mmol «
L' NH, HCO; “FAfiH: , A< Wz B 4 11 F 30 mmol«
L' NH HCO; P 485 - 30 mmol-L ™' il 1

mol« L") NH, HCO, 4 B {5 Rt W it 28 1= K 4>
TR B 5 g, o ER) 1~5 S5,
TRy BN 0, W BEh 6.7 SR, HL 20
pL B b R AT SR PN A R e S5 T 1 SDS-2R 74 445 Tt e
BEIRE L KA 7 SR FE G AT e F R AR B
TR BT S L W ORI 7 2 A
Ut SephadexG 75 43 - Wi K 0.6 ml
molemin ' fE4FFin 2 30 ku 24 IR — A E
K WEER H 2 TJRPRE.
1.4 RIEEMEHE GG rpHPLC) 46 44 Fn 3R i
MNESFE

rpHPLC F5T %0 5 S50 =46 R B 2 Be ok
B TREFR e, A BioBasic-C18, kL
K/ 5 pm, fL#%2 A 30 nm, 100 mm X 1 180 mm; 3
BH S T3z 34k BioBasic SCX. ik A/ 5 pm, FLEE
30 nm.,100 mm X 132 mm; rpHPLC ARzl k
0.1% =4 2 ® (0.1% TFA). i i £ H
Finnigan {9 — 4 & J5i Bk 4 3 {X ( LC-MSPMS)
W€ 7t
1.5 ZRERERNS&ERBNNE

TEH 2 kg 72 A WA BT 7 2% A e i 45 B3 fa
GtH Rt i . & P 0.3~0.5 mg, H—
YR ARPE I S IR/ L 0L L 43 5 L35 & DA B o
. S5 IR IR ], A5 UG
FH 3B AN TE e 0 BB+ H S — 0 L 4T
U5 PRI AR =T — S J5 B 08 Afy o 55 T i A —
Jiil g B 4 i 4 1l T 4 C KA R . B
5000 remin 'E5Cr 10 min J5 . B E 2 M3 R
Vi) 2 3 30 2 A 975 B 34T <
1.6 &3 GtH M5 B@ME 7 % (RIA) fy &L

FI'T bRic ot 5 — Bk A S o il 355 ¢
RastGtHD . 2% “ ik N Ehu e v BRE A I
(GAR), HE 7 38 4 PSS S e W 5 3, DA
stGtH (sturgeon GtH) JbRic BT FIFRIE S .

AR R B FZ LAY Sephadex $£75] . 2%
MEEAREL B S N EtE. RIHEA T
O R 22 T ARic 4k il 6 £ GoH L AR
P15 T O o B A S 56 B 4 58 A8 R BGH R
b, WA 20 A A AT A IR I A5 A U
B . IURCET P R A 3~4 45 AN 200 L 5%
BSA ¥, 4 CLEMFE . FRicBUR KM GtH
Fric = CEIc B RN 3R B iH 5 bl it
B0/ CEacEe— RV B 5% BT8O s GtH pRict [
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# = Fric s — (A T CRac B O ik
T AL THEO AT ITE

O Sy Hbric G B BLIE A 0.5%
BSA (4 I3 11 85 14, Diluent) & B % 15 000 epm
(B4 880 /200 L. I NRS # 8 ik 5 B —

YU HEE H9:1:25 00051275 000;1:125 000512250
000, 55 — Pk CEHTH-y BREF ML) TAEARE
H 1115, G4 R A i 2 RastGeH (9 7
BE FR B : 0. 56 BSA. HUIRFIPLIRES &K K —
U BE 0T A S R W3R 1.

Rl BEXEXRERF
Tab. 1 The program of binding test

g Mz FRRRIL (pl —4 (ul) PRCHLIE Cul A Cul ik
tube No. content diluent Rast GtH 125]st GtH GAR(1:15) remark
1~4 TC 200
5~8 ik 50 200 NRS 200 200 NSB
9~10 EWE 50 200 Rast | 200 200 SB |
11~12 EWE 50 200 Rast[] 200 200 SBII
13~14 EWE 50 200 Rast [l 200 200 SBIII
15~16 L E 50 200 Rast]y 200 200 SBIV

INBEIGY: : DM 50 pL diluent SEFR#E S FIEE
im@NRS(0. 5% BSA i B 1E % F ML) 5% — 41
@ IstGtH; IRA) S E IR FRUE SR (4118 h) ;
BRI GARVIRS) G EEPFH 4 h bR T1~4
BN Al 4 °C 4 000 remin ' E.LOJFFE L
W. B v %8 (M2, COBRA [I AUTO
GAMMA) ] %€ cpm (counting per minute) {f,
e LS5 3 (NSB) = (5% ~8 % & cpm F-
PME) /(1 # ~4 # 9 838 cpm F ) X
100% . FeHE4E A F (SB) = [(A [ —Hi cpm
FHMED— (5% ~8% H cpm FEHED J/[EiH4E
cpm FEHE)— (58 ~8 £ 4% cpm FEH{H) ] X
100% . NSB<<10%,SB ik 38l kK F 20 % 0, %
RiceA AT T RIA 9l . 24 SB i 1)
IR EFRICY TR R LA B A 38 1Y — B0k B FH ke i
EFE i

ARAE o £ 8 3k S Ao AR S A E stGtH #5
WSS LEM B 8 100 ngemL. ', JH 0. 5% BSAdiluent
T BRI S B 87 . 2005 100:50325: 20510555 2. 53
1.25;0.64 ngemlL ' JFi§%:12.5; 1. 25 ngemlL ",
50 gL B TR FUALTEFE & 2 S 200 pL
Bt stGtH L7 (RAsO R B b (R BRBE M 1:25
000) ,JRAJJGTE 4 ‘CHER 3 5 KA 200 mL'*1
PRICHY stGtH(15 000 cpm/200 pl. FERD s 1R
JAfEd C W E 5 = KA 200 pl. 2F 5% i i
(GAR.1:15),24 h N¥E3h 2 ¥k.4 CHEE ;4B IR

e 4 °C F a7 %R0 30 min(4 000 remin '),
% FIHWJETE COBRA I AUTO GAMMA i3
A cpm., ARG RERE B AR R . LA B/BO 44k
PRASERUE LR B Je BN AR PR X B 4tk
1.7 HiELEMTE

i JH Microsoft Excel 208 o 158 H b s h 2%
B 105 77 B 6 RE & cpm B B0 B R . R
SPSS #4445 1437 ANOVA 1) Duncan [CH 5
B2 ] GtH K22 57 1 P (P<<0. 05 A 25 5%
BE).
1.8 ANTIfEFRiERRKE

R U (E B 12 b 75T LHRH-A i =4
A s FC A, of M 4 7 S f0 A AR K . 4
TEREF= AT, — RS 12 h Ji§ (CCRESTHD » — K
VEST 18 h J5,46 h 5 I 1 mL 35 25 MR # ik i
it -4 ‘C ik 4~6 h, 8K )5 @ ¥ AR L 10~
15 min(7 000 remin~") 43 & IfiL 7 . 76 — 20 ‘CAF
R,

2 HiR5iHE

2.1 DEAE BB F iR ikt g R

DEAE B FAcHe Lyl 88 7 AN 4E . i SDS-
PAGE 74 g H Uk (&1 38 91 28 43 A 28 F1 4 F B
GtH ZJRKAPE T, Ik I 25 2R 1,2.6 5 0] UL
fipt B SR L 4 T B2 R 15 ku Al 21 ku, 4i
X =R — B (8 D,
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B 1 DEAE 8ERE M GuH skl
Fig. 1 Electrophoresis of GtH obtained from
DEAE- Sepharose

2.2 rpHPLC /B4R

A OB B35 45 R BN A HAS LU
B AIECE 2) X i Swanson 4§ 43 5 KRR £
(Coho Salmon) GtH it 4% Sl 56k Bt T F 1Y 2
o A B0 =08, S VR T R 0 19 A 0 10 32
Bl Ml p2. JUAFAiLE 1 B AP ] — 3, 52
WA MELF . S B A0, fEI 2T,
2.3 BREXASRBERIESH

FER R o WAL R A —A 0 B AW, 774t
15603 u; A4~ B WAL 43+ 8 3 3l & 14 338 u Fil
14 694 u( & 3) .,

2.4 ZREREHNNE

FUCERMIRD GtH 4ifb i 4t 4. 6 mg il 4
BAEYM 2 wEhiik, 8= EH8E 7d 580
25 000,45 FAEFTESHE 7 d. B4 i I 5 % ¢ i 3
22 77, GE8E T 2 N7 U SR BRI S A R
2.5 '"SI#riE GtH gl &

Frit W 28 Sephadex-G-50 FEPEME . HEL T
H . ) 2R e RIEAL Na' T g, I HLZR (WG
BILIAEAH B 4 322 2 PR 3% b 1 5L g Y 28021 e o (T
4), FFA ORI e R . R A P
PERGRAY 7. 8. 9 =4F. N 200 pL 5% BSA
A, 4 CHE. FRic %A 85. 624, I Ry
38.9%.,
2.6 ZEEXWNLER

GEA R 25 L R Bl — PO Y B
ik 454 % N R M B 1:25 000 1 1:75 000
et g AR N 31. 9% M 22. 4% . # A F —
LR . R T E PR . bl stGeH L
(Rast. 85 —Hi /4 19 TAEHREH 1:25 000(SB K
31.9%) HF RIA #llE ., NSB=10.6% . i /& 52
BER,
2,7 ANIEFRRKSMmME GHSENTH

fEr= 45 5L = 5 R, Horp 3 R HER . AL
WL ] 53 5 R s 77 1 2R 27 hs 7= 2 17 3 ¥y 42
h;2 WA HEGE. b0 i a] 5 56 A9 (27 h) R
il GtH 7655 — RS 12 h, B 5 i
AU T A F 200 ngemL ™ RIS 6 /)
if, GtH 24 2% {5 43 & 7K F (234 ng-mL ') ([
5). GeitsrbrRWIRP(E 42 h HEBPAY . GtH & &
f£ 12 F1 18 h J5 to bb X 98 21 A0 o HE 0P (4 i 3
THE.

RT:ALO0-60.05

AL62E:
43.08 NL:1L.62E3

1600 — nm=253,5-254.5
1400 - | PIA 3c
1200 - |
1000 - 2263
800 \
- 44.58
= 600~ N | 5615 58.17
= 4m0- | 2 \ k “".55-';’5&,_/"“"\
200 { | 50,47 5083 53,
290 43.20
O S \ ||| \ \\/_/‘_/‘*H\_f\/
SN SN
400~ “"\/
e
600 / ™
0 2 4 fi g n 12 14 16 18 0 2 24 26 2% 32 "} 6 3% 40 42 a4 46 48 S0 52 54 56 S8 6l

B [E) min time

B2 alifk GtH Y rpHPLC %[
Fig. 2 rpHPLC chromatograms of purified GtH
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Fig. 3 LC-MS/MS molecular analysis of two GtH subunits
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] 250000 o 3 _ﬁj-l/t.\
£ 200000
150000 AWF5E oy Bl . GtH i B4 R 5
2 100000 LS KRR €010 45K BRI 1) 45 — B,
oS " -
# 50000 B B 3L 9 4 F k4 B R 14,338 ku Al
A 14. 694 ku, o MEHETE rpHPLC i B = /> i,
1 3 5 7 9 1113 15 17 19 21 23 HHEM o P HEAEAE G 8l = 45 A [F) 3 B S
&% tube No. Fadk . {8 —Z G54 B« 2R 7 9 & — By . A
Ez{4 u;]-{'a']_(itl‘ (;tH H{J%g{mq&m %E—ﬁﬁlﬁ]ﬂ‘]%?iﬁo ﬁﬁ{@?ﬁ&?ﬁﬁﬁ%ﬁ
Fig.4 Collecting of labeled GtH with 1 R R IR WETE— B RATAI Y o LA 53
PERY BAEEES .
250
)
T, 200 b ys
-Z %§ TESH T before injection
E 150 r ;/;s WRIESEAT before the seecond injection
B8 100 f és 18/, 18h after the seecond injection
f.;: éh' 467N 46h after the seecond injection
5 50 és
0 5 ‘én\ ? AN / W
conA  conB | 72 =3 F i B )
A individual
5 s CE AT ML h GiH & 5y~ A5k
Fig. 5 Changes of serum GtH of individual Amur sturgeon by inducing ovulating

Barannikova"*! 456 21 T4 7 1 I8 ' 5
ML GH Y& BEE T 100 ngemlLL 5 FE o figg 3 {4
7™ 1~3 h FAT A I ) GeH f R # 7+ . 12 h
ZeA iR B fe i {H (40~80 ngemL 1) ; HEOP R A BT
FRAR AL 5 1 7= s I LHRH-A fi 7= 3 fa
30 min Al 3] GtH #97HE . 6~12 h ik 3%
EH(20~60 ngemL Y. I H k¥ e GtH
B e i o AR S 5 1 ffE 7 )5 SR I 6 0l 3
GtH BYREIBOR A BT ARGE Y B A — B, i i
705 12 h 2 18 h fRFFREL GoH 1 i85 05, J5 5 i
i 200 nge mL~", §iF B B B #E 57 T 61IE H 2k
GtH A e Ze e T ik s b 4 I i 9 i3 ) fa 288
B A B AR bR GtH 7R B9 JERE

FIARFFE A R 0 A —Fh GeH R AR5l &
FHIEAHE . SR Moberg %543 85 H BiFh i £
(19 GtH, HE AR A9 4 Baf h e A e
s —, A JE T GtH R0 4
M. AW C 2K MR GtH 4054 ik ok B il F
FHBLRTBR A A M Rl GtH 3 20 il g b, B

FHfb Ak 2258 [ P Rl A A (R 2 304 R ik
HEIR AL 2 A A GtHI &5 GeHI, 7EHESR Ak
0 18], g 3 (A< A 2% GOHIT f9 & BE e GeHI
215 RSN R T e i O vk B R
AT A GHHIL 978 fk.  HRTEZ54 P9 1A
TP s (G5 ) 0 26 GeHT A GeHIT 54 7 5L
cDNA FFARE" ™, A e m] AR HSE R TR
IR AR PIRE 43 B HE 7 PRI 28 B9 I E 5
% AR TR A o HA= BRI

i LHRH-A {7 5 R [C#, 4 3 BKh
HEGR . 13 T GtH A RERCR 555800 st 1) BGRZ EE
HEGP M A S 12 h GtH SRR & & T
St HR 20 RO e fry £, 6 f O £ %o 380 26 ) Uk
Mg 220 AT AR BT 4 8 AR AR Y IR
JEEF AR B W 4 7 A i 42300 S HEBRDY
ASRE SR HE B9 A i fr1 26 BRAE 7 S 7= 50 E GtH
A e B A W A . B LHRH-A % 6E %
s S e 2 fa i T (R R BB GtH., B34 A 4R
N 7 IR A7 A R AR PR S o 1 A 2 ] S Y 7 O
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Setting up radioimmunoassay for sturgeon gonadotropin GtH and assay of
Amur sturgeon serum GtH after inducing ovulation

HU Hong-xia '+ LIU Xiao-chun’, ZHU Hua'. ZHANG Yong*
(1. National Freshwater Fisheries Engineering Technology Research Center
Beijing Fisheries Research Institute. Beijing 100068. China;
2. Imstitute of Aquatic Economic Animals .and Guangdong Province Key Laboratory for

Aquatic Economic Animals ,Sun Yat-sen University . Guangzhou 510275, China)

Abstract; Gonadotropin (GtH) protein was purified from the pituitary of Russian sturgeon using fast
protein liquid chromatograph (FPLC). A total of 4. 6 mg of Russian sturgeon GtH in dry weight was
obtained. The purified protein was analyzed by SDS-PAGE electrophoresis. Two subunits of GtH
were separated by reversed-phase high-performance liquid chromatography (rpHPLC). The molecular
weight was determined through mass spectrograph. The « subunit was 15 603 ku and the two B~
subunits were 14 338 ku and 14 694 ku respectively. Rabbit anti-sturgeon GtH polyclone antibody was
prepared; purified GtH was labeled by 1 using chloramines T as labeled antigen; then the sturgeon
GtH radioimmunoassay (RIA) method was set up using the goat anti-rabbit y-globulin as the second
antibody. After inducing ovulation, changes of serum GtH levels were detected. The secretion peak of
female fish which ovulated successfully was sustained from 12 to 16 hours after first inducing injection
and the serum GtH levels were increased significantly compared with control group and un-ovulated
fish. The effect time of LHRH-A was related closely to the serum GtH levels.

Key words: Amur sturgeon; Russian sturgeon; gonadotropin (GtH); radioommunoassay (RIA);

induced ovulation



