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T ARB IO 3 AR E 1% TritonX-100 FIE & HIREUE, KEIRIE 1 h; 50000 g 5.0 15 min @ T - W& HERENLE
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PCR 1% (FEED ; TU-1901 XU HEL Hb AT WL 5356 % &
i AEREHD s B RS (HAE 1.
1.2 FWHE
1.2.1 KHpBFREERMEEZHMRLE K
WA RS TR R AR 2 5 SR (9, 16,22 — 23 117
2 BE A BdE . B WA AR R R A S EOME M AR B
Ji%,500 H 7 45 ik 58 SR BOR W 10 mL 550 4 2%,
150 g 50> 10 min 4 T, B F3E 5 W UUvE 6 mL
I YE IR K BTR 150 g B0 10 mins 25 B JE 2R E 41
ff, B ETERE . & PR EOR ETER 3000 g
B0 10 min; 35 R K ) R HOR T D03 T I
6 mLT#4 ) PBS & ¥ (0.1 mol /L, pH 7.4, &
0.7% 1 NaCD25J;3 000 g B> 10 min 4 T,
B, RETEBE 2 K R TR I
6 mLT# 1 Tris-HCl 22 (0.1 mol /L, pH 7.4,
% 0.7% NaCl, 1 mmol/L. EDTA, 0.5 mmol /L
PMSPF, 4 € # & 15 min, 3 000 g & > 10 min
@7 BiE, xE 2 &AM 1 mL Tris-HCl &
TERE W

M Triton X-100 4 & F2 BT 8] 2 A 75 1 % A
TR A AR B EAT 0L

Triton X-100 % FE: 17 1 mL ¥ F&BHMA 3
AR 0.1%0.5% 1% 2% Triton X-100 1) &
HAERE (F 0.1 mol /L Tris-HCL; 0.1% SDS;
0.7% NaCl; 2 mmol /L MgCly; 1 mmol /L EDTA;
0.5 mmol /L PMSF; pH 8.0), /K& ¥ # 1.5 h. H
AN RS 2 BN

PR [H] s 1) 1 mL ST BB T I 3 A
% 1% Triton X-100 B & A EUK (0.1 mol /L
TrisHCl; 0.1% SDS: 0.7% NaCl; 2 mmol /L. Mg-
Cly; 1 mmol /L EDTA;0. 5 mmol /L. PMSF; pH 8.0)
KR4 0.5 h-1h1.5h.2 h.2.5h. HHPEAE
6] S50 S B 2 A

IKBIRIE G 77252 1.5 mL 1) EP B, 95
1mL, 47 LL 50 000 g &> 1S min 4 T)» L¥EH
R 7 I8 L DO RS T R 4y (B RET
MM, F PBS [ BIEVETTIE, — 20 T IRF7, L&
VKT, DL R BRI TR R P AT . B EUEE K
AR, EE LIRS 3 K.

R 7 I8 I RO AT - 28R AKOE T 24 hy HAIEE
e E R A1 K T #2001 mol /L 1 Tris-HCl (pH
7.0FEN 24 h 5, BB HEAFUKRE, AR

—20 CHRAE, L& Rk 4T
1.2.2 HIFETEEAN SDS-PAGE £F RH
Iy BRI 10% , 48 B IF 3% 1Y) SDS-PAGE *f
TG BRI ER 3 v W ATORE 7 IS 358 o0 B S AT
kAT, F 2 RERFR I S X SDS-PAGE #¥ i ¥ fif
& 60 mmol /L Tris:25% Hi1:2% SDS; 5% B3t &
B%;0.1%RM %, H 1 mol /L HCl ¥ pH % 6.8) 2/
N ERET BRER 53w, 2895 10 min J5 , REWKHT, 2
# 10 min,3 000 r/ min &[> 5 min 4 T, L& EFE.
FRE T IR % S SDS-PAGE FE M % B 1.6 mL
1 mol /L Tris-HCl pH 6.8:4 mL 10% SDS: 1.2 mL 3-3i
FELEE;2.5mL 87% Hil;0.1 mL MRy 8, 2838 /K
M 20 mL) 2H L4 1 B4R L IR AT, & 5 min,
3000 r/min, F5/0»5 min 4 T J5 B,

NI 3 b 38 PR 7 S R Y YRR RS 1 i
43 CRLE 40 M JSOFN 40 A% o ) B D, TR B AT AN I
4:ff) SDS-PAGE H0k 240, 280K 10% . pH 8.9; i
4R 3%, pH 6.7; ARG MK Tris-Gly, pH 8.3, 5
Bobe i B B 25 pl, bRAEEE A EAE 10 pL, HIR
FIK, R AR FRIAE 20 mA, REFR 7R FIEEA 4 B JE L
HMh 25 mA, H¥K 3 he
1.2.3 BTFREQBVEMERASHT IR
(RS T B8R (W, & Bk MR AL 3R ) , 4 FR 2 & E
B 25 pl, FRERE A A 10 pl, 5 K, TR 46 R
20 mA, R /R FIGEA D B JE RSl 25 mA, H
Wk 3he HiR)E, FE G J)K BEIE 5 BOF 54, A bR
R AR —#9 % 5 W20 R-250 J 4, 7 —#5
o B -Shiff A e 6 B T B B Yt

O TEMNE RAEEEDIKgsy
AR B IR N B W (45.4% HEE, 9.2 9% VKBS R
rh ] o A, %5 D e i R-250 B (0.025% 5
I i R-250,40% FHEZ, 7% VKBS YL £1.5 h,
R G 638, NN (3 T (40 % HHEE, 7% VK B 18D
PKIGHRFE 30 min, AR T (5% FEZ, 7% VK s
) B LR, Bl g R 440 1 Gel-pro 4.5
patch AT H AT &

QR AWK & ER-Shiff R 7 4 @
VR 26 G BRI TN 109% VK 2.1 — 20% FES 8 % W)
i %€ 1 hs 3% 0K ZFRFBE 2 IR, BIR 10 mins; 3% 7K &
FRBCHI (T 1% SRR W 4 C BEEA 1 h; 3% K
LTRRVE S IR, B IR 20 min; Shiff RAIFE 1hET
1% TR E VAR ERAN A B (. Shiff I AIELHI: K 1 g
B S AL R T 200 mL BB /KH, #8235 min JE VA A
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250 CAA, Eaat i€ m @ P mA 20 mL 89
1mol LHCL, % #1 % 25 C, AN 1 g {61 8
B, B CE TR RN 12 h DL BTN 2 g
EHER, BEGTHE 1 h U, I8 4 CTIRAT

@ MEHEEmMRN  SDS-PAGE #Ik)E, H 1%
HIHEBRERREERNEES. HAEKFES
WA 22 27 (S 88 Ty vk« g BRI TON. 1% £ 95 P
HB R, MEW (FEE: 2R K=5:5:1, V/
WU ERTLE. 1% 7071 L B 3 r -
2 g FHE BT 20 mL NEA 15 mL Z BB 165 mL
LUK, B PE 30 min S UE, 4 T ELIRIE.

2 HR5HWH
2.1 KHIFHFREQEREGHMML
2.1.1 HBFREFELEBED &E Triton X-100 K

kS RNAE 1. & 1% Triton X-100 FIRE FIEE

0.1% 0.5% 1% 2% M
1 HEAFRE Triton X-100 FI# FIEE g
YR B4 B ER 1 4 40 1 Rk IR i
Fig.1 Electrophoretogram of sperm membrane protein

extracted with different concentration of Triton

X-100

FIHR ORI A B B 1 490 HL UK 4 7 B v T, e £
BE UHEEATER KN, EE 3 REBER—
o PRI, BB A FE B Triton X-100 M5
HEWEN 1%
2.1.2 BFESEAENGMNRELERE [—
fLALPEFE &, 2 B L 25 L, SDS-PAGE Ik 401 /&
2 Fon, AR BT 9 1 ha1.5 h A 2 h B4R B L
B, A 0.Sh A1 2.5 h ALIREUH AR Z. BE 3
RSEES 45 R — 3, B TR B IR AR Al B T B A
Wr, B A AR ER (B AEI [5 4 1 he

IR R, KA R T A O R R
ZAF R KR TR 3 5 AR E 1% Triton X-
100 9/ 55 3 & B (0.1 mol /L Tris-HCl; 0.1%
SDS;0.7% NaCl; 2 mmol /L. MgCly; 1 mmol /L ED-
TA;0.5 mmol /L PMSF; pH 8.0) /K& R #E 1 h;
4,50 000 g B0 15 min, WE LERFEE O
o

kD

116.0

66.2

45.0

25.0

2.5h 2h

I.5h 1h 0.5h M

2 N[E R HL BT [A] % 008 I & 4 4 ) ER k
#

Fig.2 Electrophoretogram of sperm membrane protein

extracted for different extraction time
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2.2 SDS-PAGE %%

SRHH 109% R ) 43 B8 i 0 7 I 8 1 5 AT
FEF R 8 4> 34T SDS-PAGE vk (B 3), 45 R &
R AT RS R AR 6 M, B R R BRI
SR TREAR 21 M HEAENS TRER
BR:3 WEE ST —5 YW AR S8 ik Tri-
ton X-100 ¥ it il £ JE 8 A AT E R MR, JRE B AU
R, R %75 7] Triton X-100 2 B 7 IR
EAMTERAATH.

kD

B3 BRI TR T
BEERESTEHER>ER
243 Ik B G B iR
R-250 H+)
E: 1 REEA 2. REA.

Fig.3  Electrophoretogram of sperm

116.0

66.2

membrane protein and left
protein extracted under the
45.0 optimized extractiing condi-
tion (dyed by coomassie bril-
liant blue R-250)

Note: 1: left protein; 2: membrane protein.

25.0

2.3 HIFEFREEAMNENLER
2.3.1 5FE 1t SDS-PAGE H ik i (& 4.7
b, 2 TR R R-250 G 0 A W HA A i R R AR
A EH 21 F, Gel-pro 4.5 patch K15 1 H 5+
BE26~156kD 20 (R D -
2.3.2 ®EBR PASHERNIMEEOR 14 M
(B 5.7, Gel-pro 4.5 patch K408, &M
38 kDI B A 7 YLt i B (B 5 & Sk B, Ut B ik
PR O SRR

H A1 = AR -Shiff XA (AR PAS G 60 46 U bE
E A SRR, B H R BN, SRR
MIBR K 40 pg®. B 4.5.6 AT WL, BEER A M4
S M 2% T o i R-250 AR FHE B B S

Bb. LA R EOR, TE 21 PRI O 3
H 14 FrobE S A, (B BT O R BRI, R i A e
HeBs o 7 MRS O R BEE A M AT REE .

2.3.3 BBEBR 7HHAEBRERMBIAEEAD 17
T (B 6.7 - Gel-pro 4.5 patch 047, 70 T8 M
38 kD (& 6 #i k) B FE 85 (1 3 (A BT B, U0 Uit
PR EAEO T ER .

#*1 KHGBHFEEANSFE
Tab.1 The molecular weight (MW) of sperm membrane
proteins from Crasssostrea gigas kD

%W AFE £ AFE £ A4TE
Band MW Band MW Band MW

rl 155.90 8 75.48 rl5 45.73
2 149.10 19 64.39 rl6 38.22
3 130.54 r10 62.40 17 34.18
4 116.31 rl1 58.41 rl8 32.24
5 103.94 r12 55.33 r19 30.38
16 95.28 rl3 51.52 20 28.08
7 84.76 rl4 48.62 21 26.31
| kD
160
.
|
o
L 35.0
' 25.0
M

4 KA TIEE S SDS-PAGE HkE %
Fig.4 The SDS-PAGE electrophoretogram of sperm

membrane proteins from Crasssostrea gigas
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116.0

66.2

45.0
35.0

. 25.0

5 KRR T B O B O A R vk B
Fig.5 Electrophoretogram of glycoprotein in the sperm

membrane protein from Crasssostrea gigas

[ 1T 1T

| [0

[ |

o

MEEAT | HRERT Nz
Member Glycoprotein Lipoprotein
protein

7 KHGEEg EEO.BEOREER
Fig.7 The sketch map of membrane proteins, glyco-

protein and lipoprotein from Crasssostrea gigas

. 45.0

 35.0

25.0

M

6 WAL NE T S O R & sk B
Fig.6 Electrophoretogram of lipoprotein in the sperm

membrane protein from Crasssostrea gigas

RTEEAERNSRES, 52 TR IERFT
(ISR o AR S BT P 0 T A o i R 3 i
JEAE BB N S, RIS R (B R B IR
SIRETRANME, KAt 5% Z£f. 150 g &0 Ja, I
IR BN SR, £ BB R AL D EOR R
M LEE<1%), MTRIE TR T R4, £—
SEFEE bR T ORE IR AN M X 5256 45 M . AR S
B 5K R OB L 0.1 mol /L PBS 42 Ml B X,
F220.1 mol /L Tris-HCl 2% MG Ve IR, 2 B A%
TRIEE AL,

K IR 7 B BOR & Ak ik F2 b i R A
IS MR T RS MR IR ok, V57
B S T, AT SRE AR S TR M.
ASEE R AR QIR EM R 5 H 1% 175
U Triton X-100, F N T /b & SDS. Triton X-100
A LUK B 1 MR 7 FEE 04 g W45 1 2 5 40 R s it
Tk, AR BE ) SDS AT LA AT FE 45 44 8 I 4 B, 58
HR TR R . B2 7 194 P2V o i B n A%
WIZM SDS 7] $2 & Triton X-100 X R ¥ B & H #
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BNE, REBTEEAOMEICEE. A, ALK
K 50 000 g 50 L BRBUBRRE 7385 . BT RS
TR AT BRI, SUASRE F 3 5 ] DR b A 0 A 0
EEARE LN LB ek, TEEH R,
KH 20000 g B0 30 min 5, —20 C RA7 LIEH, i
AR AT, RILEP a8 SUIR I BN
SR KT I 5 iR A 50 000 g B+ 15 min J&
S URIR R 2 I, T 52 35 K R IR 7 B 4
Ji, AT I, 50 000 g &0 AT SE3E— 30 AR UE R T 8
WEMLERE.

RTPREEAOMEEL, EN15BRAIER AR
Me R A AR B B8, ARBTFTR I E] 21 Fh K L5 Y
BFEA, 5 FRAE 26~156 kD 2 8], H 14 F
HFEEAL17T MOABE A, 13 MBE A REE O A R
HH, ERERDRKI—F 0T 2N 38 kD B E
FIRE P8 A oA A& A, B & i R-Shiff 51 F1
IFHE B BB, A EOE W, WM E A F
FE e, WM R E A B T A, T
H AR T R R A RS BRSO E A
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Extraction and biochemical analysis of sperm membrane protein from pacific oys-

ter (Crassosstrea gigas)

LIU Li-yan!'?'3, YANG Ai-guo', WANG Qing-yin!, ZHOU Li-ging!, LIU Zhi-hong'

(1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resources: Minister of Agriculture, Yellow Sea Fisheries Research
Institute; Chinese Academy of Fishery Sciences: Qingdao 266071, China: 2.College of Aqua-life Science and Technology, Shanghai
Fisheries University, Shanghai 200090, China: 3.South Ocean Tech Co. Ltd. of Zhanjiang Evergreen Group: Zhanjiang 524001, Chi-
na

Abstract: The extraction condition of sperm membrane proteins from Pacific oyster Crassostrea gigas) were
optimized in two aspects: the extraction time and the concentration of TritonX-100. The final optimized ex-
traction conditions: sperms were centrifuged by 150 g to remove spermatogonia; cleaned twice in PBS buffer
and tris-HCI buffer respectively; and centrifuged for 10 min at 3 000 g to abtain sperm suspension. Then the
sperm suspension was put into triple volumes of extraction buffer including 1% TritonX-100; cooled in ice
for 1 h’ centrifuged for 15 min at 50 000 g> and the sperm membrane solution was finally collected. By SDS-
PAGE gels electrophoresis; 21 kinds of sperm membrane proteins were dyed ranging from 26 kD to 156 kD
by coomassie brilliant blue R-250 14 kinds of glycoprotein were detected by periodic acid-schiff reagent
(PAS) , 17 kinds of lipoproteins were detected by Sudan Black B and 13 kinds of membrane proteins were i-
dentified as either glycoprotein or lipoprotein. The results show that the r16 membrane protein was not only
glycoprotein but also lipoprotein, whose molecular weight was 38 kD. This r16 menbrane protein was dyed
clearest by coomassie brilliant blue R-250 periodic acid-schiff reagent (PAS and Sudan Black B. R12 mem-
brane protein was dyed as clear as r16 membrane protein: whose molecular weight was 55 kD> but r12 mem-
brane protein wasn' t dyed clearer than r16 membrane protein. It proved that r16 membrane protein and r12
membrane protein were similar in protein abundance; hower they were diffierent in glycosylation and lipid.
It is necessary to separate and purify these two membrane proteins. These results would provide useful infor-
mation for separation and purification of sperm membrane protein in Crassostrea gigas and established fur-
ther foundation for spermatogenesis and fertilization research. [Journal of Fishery Sciences of China, 2007,
14 6> : 889 — 895

Key words: Crassostrea gigas; sperm membrane protein; glycoprotein; lipoprotein
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