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SHEBFENEMEAQ4{L RE ELISA E /Fi%
ko', ET, g WS, AR, Rl

(L. LR R A K™ Rl BRI A 4 5 A R R s e =, Bl 201306
2. WL RS2 A ARl 22 B Wi AT 310012)

R R BB IR BAT SRR T = AR T8 o 3 I S oy 99 8 B (vitellin, V) , RAL & 1%
W fe w7k (SDS-PAGE) # & 7 Vn R B EAn o F &, LLAILI Vn HIE, & T Z /KR T
B Vn & i, Ak B R 2 Vo ok, e Al F R At T = AR T8 Vo Il T B B
Bk &% Bt ik (ELISA) 280, 2 T RA W Z R T8 Vn &2 £ iy ELISA J7 %, #R %
#:(1) SDS-PAGE 7 = MR T8 # 90 & # 1 Vo & 78 25 &% 100,75 #1266 ku # 3
T %k, Western-blotting & | & 9, 3% 3 AT k3 B BBk i & 4 7 15 (2) M B EEHE
Ho AL e 0 3 FL AT B 9 A ME A K M, Vin J R B R AR £ 40 1090 000, 5 HE /8 B R (R
8 h, —gi A ZHLR R E] 2] 2 h Fwl h, B & 8 [ 4 20 min; (3) %7 & & AR M B REZ
H14.9 ng/mL A 4, Ap g % 72 A vy=0.000 9x + +0.399 1(R*=0.986 1) , H  x F1 y 4
AR Vn i A OD,s 1, T4 JE Bl % 200 ~900 ng/mL; (4) B %77 i & = AR F &
K Vn 48 EREW, A AMBRE PR FRELH A 3.59% F13.10% , EZHR 4,

KW ZHRTE; FEHEE; AL BREZIWE; #LEH

hESSEE: Q956; S917.4

FASE I 4 1 55 % B 32 B 3 3o B B R A i
A LR 5 2K 19 )5 (vitellogenin, Vg ) , i 1 72 Bf-£f
AR R O B R FORR T T O R 32 B
TR A (vitellin, Vo) 20 5, H A& 1 5 O 8 (K Y
90% Zity, Vn FEH Ve J52E kKb G =
SERION T o Vn B A BRI R R
HYPELHLL T Ve 15 B s BA — 5 1P )R
Sk, RGO BRI W A S g1
H1 T F S ESh 0 1 e A S 1 AR 2 A 2, T
Z NIRRT B TR SRR EE R T
H i, X ZE B IR LSI 5T 2B 5 sl 2
B A B BT BRI 0 e,
Sl PR O E R G 20 B T B 5 A=
SEISFR RSN BRI, IR ABTSY O % A 1Y
FATEHLHI X T 22 5 H Fesh By N T S5 HLA 2
S o

I e N eI L7/ E N (RGN i

WriE HHA:2011-03-06 &[5 B #7:2011-05-07

XEFRERL A

B R ) Vn/ Ve & il i St k&
BB B IR AR RN ER A R - 4 B — E A G
PENE R I E G Vi Ve BT EST
W SE SO 55 % B KA RN DR i & AR L FAT S
BSOS 8 W 3% (enzyme-linked
immunoabsorbent assay , ELISA ) B £ 5514 R
PER Gy RS A, 1) 2 TR 528 Vi
Ve R ED " B FARF Y Vo
I EEEL H 45 8] 4548 R 43 o 38 8 A AR — 0 22
SIS TR T AN ] e Sl A L
Sk Vo BUAR, 7R ER A SRR Vi Vg il
FE Y ELISA J5 12, /& WF5E W 7 3l W B0 B3 A= HIL
FPEAN IR S & R0 Y B S

=Y T8 ( Portunus trituberculatus ) & 3% [H
LW ETESS T N LR R AR A TE DR 5L
RE A RAAFEIERE 22550, 5 H AT SR A £

FHWE : [[{R A AR ERE ST AR IUH (40806068 ) 5 b mAL QT AT BT H < K7 348 7R 4a0RH S FREEERSE (58 00 5 A aF

S

BIEE Mk E , E-mail ; yxcheng @ shou. edu. cn.

http : // www. scxuebao. cn



8 4 5K HE, SF PR TR O S A 1 24l S HL ELISA % J5 ik 1147

BORUETEFA 7 Ik, IRABRSE =9t 7158
BN B A R PR AL AT o ia b) . AFTE 0 S
it T =Pet T8 Vo, il % T Vo ZikEdt
PR, AL T Vo JE ) ELISA 28, A R A ]
FIRABTTE = PR 14 B 2 i A LR A B A
PRI AR , o n] F TR SEERE T5 J) —9
BT V/ Ve S I AR SR B PP A

1 BPR ik

1.1 KIGFAEmMED

=R T 2009 4F 3 Hra) il B VLR
I (N28°04" ,E121°20") K Co Pk il (A {4 |
BRI R RAF MR =i 788 20 IR N
(228.7 264.7) g, fRHaxI R4 1907 v #E 47
B, LI R R R UG A TS AR ) o R
FREE RS 0. 1 ) Jo fif 3 50 B9 5 R 1B A
FRECFFAC I, ARG T2 [ 5 3 50 o £
KB OB T3 o A ) IS 00 O 5L R0 TR AR DR A
F -70 CUkF .
1.2 %3

A14 4% W 1 mol/L Tris-HCI(pH =7.6) 10
mL NaCl 2.925 g; EDTA:0.05 g #1 100 mmol/L
PMSF 0.5 mL, HZ& 5 /K % %45 2 500 mL; PBS 2%
Wi : KH,PO, 0.1 g Na,HPO, - 12H,0 1.45 g
NaCl 4.0 g i1 KC1 0.1 g, F#&18 /K 2 1F £ 500
mL; TBST % & :1 mol/L [ Tris-HCl ( pH =
7.5)10 mL NaCl 8.8 g f120% Tween 20 2. 36
mL, FHZE R K % fif 22 1 000 mL) 5 £ 8% 5% v il
(0.05 mol/L iR 5 2% #h i, pH = 9. 6) : Na,CO,
0.795 g fll NaHCO, 1.465 g, Fl B T /K EES
500 mL; PBST P£i4%5 ik (0. 15 mol/L [ PBS,
pH =7.4):KH,PO, 0. 1 g,Na,HPO, - 12H,0
1.45 g . NaCl 4. 0 g . KCl1 0.1 g F1 0. 05% Iy
Tween-20 0. 25 mL, Iz /K E7EZE 500 mL ;1%
) BSA S : 4 1L %5 H & 1 (BSA) 1g FHE%
SEPIBUE Y 2100 mL; R b (pH =5. 0 ~
5.4 BERFF IR ZE Pk ) - 0. 2 mol/L Na,HPO,
(28.4 g/1.)25.7 mL 0.1 mol/L ¥/ &R (19.2 g/
L)24.3 mL FIZE/ 7Kk 50 mL; TMB ( Py B JEEE 5
1) A4 0. 5 mL [ TMB (T0759, I/ T 4=
Wy TR BRZS w1 AR 7 ) = B S AR T ( TMB ¥
&4 2 mg/mL DMSO) JE#Z% 0hii 8 mL F1 3%
H,0, 8 pL( R LEA /A ™) , &g HIEY

ZEmP R E A S 10 mL; 2% E K (2 mol/L H,SO, #
W) :98% Wi ER (%5 N 1.84 g¢/mL)21.7 mL
BRIMALE 150 mL Z248 7K , 555 8 25 2 200 mL,
1.3 IPEBEaS BN

2.0 g 2oy = et B BTN 3L AL 5
mL FU4 1 513 G sh i vk i 21396, 76 4 TR B0
(B0 =12 000 x g) 30 min 5 WU 86 F TR
2 ~3 mL, I ASE AR A 4R R IR B v W, vk
2 h J5FIRAE4 CTF B (B0 07 =12 000 x 2)30
min, 5 FIEW, [0 250 A 2 mL i) PBS 2%
MRV AR DIVE ARG R TIE—3 O— R B 1
IR 3 W, e Ja M UTE Y T 1 mL PBS 22
Wb, T B 98 = . Rl BIO-RAD 42
B 3l & (15 A2 Kk A 4l 4k {X (B4 5 ; BioLogic
DouFlowTM, 3& [E Bio-Rad 2\ &) 4 72 ) X 5 85 42
BTy e alide . Horp BB AR 120 mL
(HAR x & =2 cm x40 cm, Y FHL
RIEA R AR A7), 2 A 30 mL & it (815
Sephacryl™ S-300 HR, %ij #L Pharmacia 7 7] 4=
72 AR SE R PBS 1A T R AT,
3 mL/min, F£ff 3 min, FESEF AL 1 mL Vo
FEBOR (E A HIEZEZ N 1 mg/mL) , 7 #H N 0.6
mL/min, 7£ 280 nm F1 470 nm 554 T ¥ M i
B IEEE (OD) |, >4 M BLAR 1 21 40 I B 1 2= Tl
B—W, BT -70 CTLRAF .
1.4 NEBRELEHENSFERTE

SR FH 7S 2R P 44 Tt Jie i, Uk ( SDS-PAGE ) 1 5
SRR B Vn (BB Koy i HUUKHET
Vn ¥ 1 mg/mL, BT 8% ,150 V 544 F
HLJK 1 h, SR 5 2% B35 5 R-250 YL 4 )5, 1
Bio-Rad ( %15 ; Universal Hood T, 2¢ [ Bio-Rad
STV BER S AL ], SR ] BandscanV 5. 0
AP RS WA 73 1
1.5 $HifkH &0 s En ik

SR P BRI BT 0 22 S Sl e e sh i, 8 97
1 JAG  F2ifb i) Vn B (BT B 1 mg/mL /2
) SR IR 58 A4k 7] (B445 F5506 , Sigma 23 v A4
7 SEARUR S T TS, B R W I
0.5 mLIHTEFLALIK , )5 565 20 (34 F149 K435
T4 0.5 mL (40 I LA AT o 592, 5 60
KM BKHL 50 ~ 100 mL, MK 7= REFE 1 h
Ji 4 C ok g fi il CEE 5], B A I AE 4 TR
(B0 71 =10 000 x g) £5.0> 10 min , H 35 R H
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0.22 pm JEME 85 T 2lifk. R Protein A
IR A (AR 5 mL, 3¢ [ GE w4 77) 4l
AP , BER L5 & Protein A-Sepharose CL-4B
( £ [E Amersham Biosciences 2> & 477 , #ifb 7y
‘B4 Buffer A (0. 05 mol/L PBS,pH =7.4)3F
e R AT, i 1 mL/min , ~F-fif 5 [8] 24 20 min,
FUEJE A Mg 10 mL fin Buffer A 45 Lo 491 % 8¢,
Buffer B (0. 2 mol/L Glycine-HCL,pH =3.0) %t
WP, VRIS FPTA 0. 22 wm JE R U8 bR B
JEARAETF —20 TUkF P&

>R A A B I8 ( Western-blotting ) 45 5047t
PRI D S 28 S L R S M o T ST ik Y Y
Vn 47 SDS-PAGE LK , HL UK 5% 4 [ HiT, LK B
] 85 min, HLUKZS G I BECAE 72 V HUE T 4%
BT h, B2 s BEHTIARSL 11500 ik, AL R
J9 1 mL, =@ F 1 hs A 1:5 000 Fkery 471
%1 IgG-HRP ( Catalog No. HSA0004, | if 3% 24 /)
HEPEARABRA A A=) A8 9T, FilFHE 1 h
JG A 1 mL TBST ¥ 3 ¥k, & ¥k 10 min; % J{
Potent ECL 71| & ( Cat#. P142 , {0} BE R A W1 47
ARABRAE A7) B4, B4 3 min J5 R [ Bio-
Rad BEE AR AR
1.6 #HREZSHEMIEREOE ELISA g

BESh B B ELISA T B AR PR a0l
B Bk G RO 2R I ESE AL IR .
AL AL B Vi (D) A w5 2 o YR s B
200,300,400 500,600,700 ng/mL, % F 96 fL.
P, iRk E R 3 AL, BALINAE 100 wl,
4 CH e LRk, 3. A 200 pL
PBST # &1L 3 Wa, BALMA 200 WL (13 H]
WEFP 2 h, SR T PBST eIk 3 W, hndinia: &
FLAMA 1120 000 7 BB BT MLTE 100 wL 4F 2 —
1,37 T i 2 h,HFLF PBST 200 L VR 3 IR
JE A 100 wL # B 1Y - 40 e 1eG-HRP 2 — 4,
37 CHE 1 h J5H PBST 4% 3 I, B A
TMB . {43% 100 pL, % &G HCE 30 min,
P2k fin 50 WL 281K, 328K >k ] Bio-Rad [iff
Y (15 iMarkTM Microplate Reader, 3 [ Bio-
Rad /)4 1) 5 450 nm (90 J (OD,y,) -
[ 5 S7 3 AN B (25 R RR) X6 R ImAC 100 L
AT Vo BEPEZE phRGHE A T AR, AR P R IR |

oo F 2L TSR B 0E R
L, AR Z 40 SRy SR IR HEAT P O f 1 . 1 S d

FLRH 100 pL 25 f B eIk T ek, B )5
FEAUIIA IR B BE 1Y Vi ($i) ) 100 pl #£4 7
SN, PBST $Ei%k 3 W JE AL FHRANA 100 wl 22
i B ) S 22 v BE LR IEAT R I, oAt 25 B [+
FE o HE L
1.7 ELISA | 7 &4k

K FHFE i BLH2 1%: ELISA KI5 e 2 vl [
PRI . ERR ARy Vo IS iR i
i 1 we/mL, SR )5 ¥ 4EfL 100 pL 4795 ;K
4k 5 Vo PLILIEHE 1:200 .1:1 000 .1:5 000 .
1:10 000 .1:20 000 ,1: 60 000 1: 240 000 ] 1% 1)
BSA #E1TH B, BEALINFE 100 pL, HoAax 28 BR [k
ih LAk ELISA o SR FHAL #8038 1 i 2 P ik
FIL SR ) foeid TR vl B2 ), B IR Vin Al
{14 B R vk BB A6 B o4 8. 05.16. 09 . 32. 19 .64. 38,
128.75 257.50 .,515. 00 11 030. 00 ng/mL, 44~
W BE R [ I AE O AL, [l B i 8 — B A by B P Xt
WU & Vo A9 92 MO Vo B ARH B
R 1110 000,1:20 0001330 0001140 000,
1:50 000 . 1:60 000, 1:70 000, 1 : 80 000 £
1:90 000, A 1] B8 0, HoAx 7 3k [A) B i L 4 40
oo MPEHEALY: ELISA 453, #F — 2 1E 64. 38,
128.75 .257. 50 ,515. 00 1 1 030. 00 ng/mL 5 />
Vn R EE T 3 T ELISA HU#E B2 Vn HLik 1Y
T AR B B a0 ) EL B T AS ) A g sk (]
— ORI BTN A |2 A B R X ELISA 32401
s, fifk ELISA (34,
1.8 FREMEKTIF

FE LRSI il b E AT bR o i 22 £, Vi
s T8 1) Jo i TR R 43 0l O 14.9.29..8.59. 5,
119.1 238.2 .476. 3 .952. 5.1 905. 0.3 810. 0 FI
7 620.0 ng/mL, 2k AL ) ELISA 2547l
BT EWEASEL 3 L, FeFiE 3 A~
PEXT R, FE B R A 32 OD o HRAEZ M 5 R
FILE S Z88, VR HU A R4 o 5 M o o v S AH
MR Vi Ve B2 [, SR FH 45 () I o 6 k32 A B
EAT ELISA SR 5 2 il ARt i £k .
1.9 IiFMEEIE

BERLIZE$E 4 H =Pete 7B nY op 5L, 430 Fr
0.2 g/ ATHILHS, A 2 mL ¥4 153K 2% i ok
TP AT 4 CREL (B850 77 12 000 x g)
15 min, B F3E# 1.5 mL 2245 AT ELISA %€,
WA 0.1 mL HHE#EZhRmERSEHT
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8 4 5K HE, SF PR TR O S A 1 24l S HL ELISA % J5 ik 1149

ELISA il 5E , B MFEA A 4 AL, Rl AR
— AP IR e E 4 R, AR e oAt
U FIAE R 8] 1) 35 22 K 28 S 22 80, AT 36 ik A 52
Bty ELISA J5 i 1 T SEPE AR E 7k o
1.10 ##ES

K FH SPSS 11. 5 B4 SE 80 B #4148 T4y
B, B R HIPESME £ ARiEZE 7R, ] Levene [
AT IT 28 SRR, ANT R TR DT 22 IR F 0 LUK
PEHEATRIE L EE P T RAREE, >R ] ANOVA X 52
R TI7 22000, R Tukey [RIEFEATZH I
B B FAR AT AN RS TT 220, AR5 R
Games-Howell #fTAES L &\ L3, K T-test
(independent samples T-test) FLEIAS R BEEEL A
[FIA A R [0 7 L %) 45 A2 A5 A7 A Sk 2
255, LA P <0.05 J 25 57 W FRifE
2 4
2.1 Vnag{mrELHSE

1R =P 1B B0 S A SR B AL 2 B 45
R, OD,g 4 3 s IR EA I EE A4 3 4
HE e CRALRENE) P — D EE A&
s, VR [ FE 50 ~ 100 min %288 [ 455
REEHVEN 0 o JE— 2P 5 OD g A6 I 275 55
—HIEE AN H RS OD,, KUE A K, (H 25
TAMERNEA S ERIR. BT PR TR O
HE(Vn) EHBZHRNE PR, Wk OD,, % i
R BCR— A EE AT BB —PEHR T B 1Y Vi,
PR, W i 8 LA o O — 2B EA T Bk [
2 AJHZER I H 3 SR AR, AT T 4 1 43
H& 100,75 Fi1 66 ku, # — & 1+ Western-
blotting SR, iX 3 N B WAL AT 5 = JEiR
T Vi 1) 22 5 BT P A R S A SO (&
3) o P, ZE N =R TR BP B iR
1 3 AN S A

0 120 180
YEMLAS (A / min

time

0.5 6

Bl ZERTERANERNBERTEEMER
Fig.1 Gel filtration elution profiles of the ovarian

extracts of mature female P. trituberculatus

- — 100 ku
- — 75 ku
- - _G6ku

50 ku —we
37 ku—

100 ku —
75 K ——

2 ZHEBRFEA4IS Vn iy SDS-PAGE
1. #fE&EH; 2. BSA 1 mg/mL; 3. Vn 1 mg/mL,
Fig.2 SDS-PAGE of purified Vn of

mature female P. trituberculatus
1. Marker protein; 2. BSA 1 mg/mL; 3. Vn 1 mg/mL.

50 ku —

B3 Z=F®FE44ULE Vn iy Western-blotting
1.Vn 0.5 mg/mL; 2. Vn 0.2 mg/mL; 3. Vn 0.1 mg/mL,
Fig.3 Western-blotting of purified Vn of
mature female P. trituberculatus
1.Vn 0.5 mg/mL; 2. Vn 0.2 mg/mL; 3. Vn 0.1 mg/mL.

2.2 HREBEEEHEMPEFEGE ELISA 332

H % 1 O] PUIR SO AR B B R
ELISA [¥) OD,., {H ¥ HA R4 1Y & 1, 5 # A
Jo B W78 7 R AT 2. 68% 1 2. 57% , 6
Pl 7512 OD, IS S REOF LR F 2= 7. K 4
FE 5 KPR 7T Vn 5T 5 Wk B2 AT OD,, 11 5]
IR, AT LA i B A L PR e o i LA
W LR AR DG, TR, B A B4 Bl ELISA
WIEG T e 78 Vn S RMIIE
2.3 ELISA M &M

MR 2. 27 458, >R AR B3 B A
5 Vo LR, 3= 2 S Vo LA [FIFR B A EO0
ELISA S50, o] WWHTIATR B 2 ~ 24 J7 50T,
OD BEEUN AR 22 0. 195 MHUIAF B 24 T7 50T,
OD 5, BEFUAI AR 535 1. 54, X Ui B LA LR
FIRA  FER R 2 T A5 LA EARSR ol F =i 7
& Vn g0 ELISA I . #F—25 R AL

http : // www. scxuebao. cn



1150 Koo R 35 &
F1 HEREESHEZEMREIROE OD, L
Tab.1 Comparison of OD,, between the sample direct coating ELISA and
the anti-body sandwich coating ELISA
. PilkJe.0r:(n=3) anti-body sandwich coating i B (n =3) sample direct coating
Vn i i/ (ng/mL) — [
Vn concentration ODys AR FRBY % OD,5 AR ST R %
(X«SD) coefficient of variation (X+SD) coefficient of variation

200 0.92 +0.01* 1.09 0.93 £0.03* 3.46
300 1.02 £0.03° 3.10 1.07 0. 02° 2.19
400 1.33 £0.06° 4.49 1.24 +0.02¢* 1.84
500 1.47 £0.06° 3.93 1.31 £0.06°" 4.39
600 1.50 £0.02¢ 1.02 1.43 £0.01¢* 0.86
700 1.48 £0.04¢ 2.45 1.47 £0.04¢ 2.67
S mean 2.68 2.57

T ISVBOR R AR & A AR B P B  22 53 B3, RAT B R R &A™ = " 253 B3 (P <0.05) sn AUFREES R, T 1A

Notes: Values within a column having different superscript letter are significantly different and Values within a line with “ % ”

are significantly

different( P <0.05) ; n means sample number. The notes of the following tables are the same with this.

177
y=0.001 1x + 0.746 7
Lal R =0.967 4 .
A 11}
o

0.8 +

).5
50

l.";(,) 2:';0 35;0 4:7;(.) 5.";0 0.";0 7:_';0
Vn/(ng/mL)

Vn concentration

E 4 HREESHZE Vn TEKREF OD,, B3

Fig.4 The relationship of Vn concentration and

OD,,, by the sample direct coating

ELISA of mature female

P. trituberculatus

1.7¢
y=0.001 3x +0.724 2
Lal R2=08472
5 1.1}
o *
0.8}
0.5 e
50 150 250 350 450 550 650 750
VnikJE / (ng / mL)
Vn concentration
5 #fEFRDE Vn [REIREF OD,, BT 2k

Fig.5 The relationship of Vn concentration and
OD,,, by the anti-body sandwich coating
ELISA of mature female
P. trituberculatus

*x2 VnHETREHBREEE ELISA
K ERIH) OD &
Tab.2 The OD,,, of ELISA by
the different dilution rates of
Vn anti-serum

Vo FUiAHR BT R

Vn anti-body dilution rate ODis
1:200 2.60
1:1 000 2.30
1:5 000 2. 14
1:10 000 2.02
1:20 000 1.73
1:60 000 1.67
1:240 000 1.54
BSA 0.07

VR SE BUR RIS 45 B B 0l TR VR BB, 25 51 L
3o ol TAEUEE MR AE A FHPEFL ODy, k1
FeA7  BATERT BEFLAY OD,5 /NTF 0.1, i3 3 $idie
AL Vi HoARBAE%7E 1: 80 000 FI1: 90 000 i
1% OD 5 B AT 4 FIWT AR UE, H. OD,5, M1 Vi 1
WeBEMIEME BT R, BE— 42 HL 8 Vo FLik
B 1:80 000 F1 1:90 000 4% [ 9 # 2% , 1 6 Fn
K7 A, RAE AR — Vo g T, 1: 80 000
T 451 T Y OD 5, 1% 155 F1: 90 000, {H 2 J5 # [1]
IR A SC M (R® = 0.955 8) 2 = T i &
(R*=0.8889), DI, A AME T Vo Hif
T FAER BN 1:90 000,

http : // www. scxuebao. cn



8 Tk HA,AF SRR TR DN BB 1 Ak S ELISA e J5 ik 1151
#3 AEKRERE Vn il Vn FENEEREEE OD,,
Tab.3 The OD,, of the checkerboard titration of different concentration
combinations of Vn anti-body and Vn
Vi BRI Vn ¥ i B/ (ng/mL) Vn coating concentration
Vn anti-body dilution rate 0 8.05 16.09 32.19 64.38 128.75 257.5 515 1030
1:10 000 0.067 0.282 0.416 0.558 0.842 1.191 1.627 1.820 2.066
1:20 000 0.054 0. 224 0.320 0.439 0.674 0.990 1.273 1.632 1.777
1:30 000 0.058 0.197 0. 264 0.382 0.559 0.848 1.118 1.378 1.734
1:40 000 0.045 0.193 0. 240 0.353 0.484 0.681 1.028 1.327 1.638
1:50 000 0.043 0.309 0.319 0.318 0.411 0. 666 1.055 1.243 1.566
1:60 000 0.037 0.182 0. 194 0.297 0.384 0.589 0.875 1.166 1.371
1:70 000 0.032 0.172 0.207 0.283 0.370 0. 549 0.818 1.072 1.341
1:80 000 0.036 0.164 0.210 0.257 0.358 0.519 0.762 1.001 1.215
1:90 000 0.033 0.189 0.206 0.368 0.345 0.519 0.780 1.092 1.290
20 20 r
el 2 0.001 Lx +0.644 7 A Lol y=0.001 Lx+0.557 5
. R*=0.8889 . : R?>=0.9558

g 1.2 % 1.2} 3

2 )

© o8t C 08}

*
04 0.4+ ¢
0777200 400 600 800 1000 1200 077300 400 600 800 1000 1200
VnJEEKE / (ng / mL) VB / (ng / mL)

Vn concentration

6 Vn FimiE 1:80 000 % FEH
ELISA [HJ38h %
Fig.6 Regression curve of ELISA between

Vn concentration and OD,,, with

1:80 000 dulition of Vn anti-serum

A NRERD (PUR) AR BB R OD,5, 1Y
SN, ] OLAE 4 C R AEA A8 h FT18 h Xf OD,,
BARER, HIE, 75 4 CHAER a8 h 1
Ao %5 A—PUAE S ] OD,5 RS , 75
P Vot g B A5 1R T, B — T S0 I 8] 119

Vn concentration
7 Vn $LIiE 1:90 000 FRERY
ELISA [B])9 fh £
Fig.7 Regression curve of ELISA between

Vn concentration and OD,,, with

1:90 000 dulition of Vn anti-serum

FE, OD o, K B BT B (H 2 — BTSN ] o 3
h, PIZH OD 5 KIMEAT T 5 25— S g A [ 32 4 1)
#4 ~6 h, mEEHKE Vn 41(762 ng/mL) ff) OD,,,
ETFEARE (P >0.05) , PIZERIE OD,, (HA
BTN, —YiRod RUVE 2 h Zidq

x4 HmAFE SR EX OD,g, HIF20E
Tab.4 The effects of different coating periods on OD,

Vn AL B R 300 ng/mL(n =4)

Vn A4 5T Sk BE 500 ng/mL(n =4)

£ PR ]/h Vn coating concentration 300 ng/mL Vn coating concentration 500 ng/mL
coating period OD,s5 5 R % OD,5 55 B %
(X«SD) coefficient of variation (X+SD) coefficient of variation
8 0.74 £0.02 3.35 1.09 £0.06 " 4.92
18 0.73 £0.04 4.83 1.06 £0.02" 3.07

http : // www. scxuebao. cn
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2,
2

Eibd 35 %

x5

— A E = Bz B X OD,s, B3

Tab.5 The effects of different reaction periods of the first antibody on OD,,

Vn 4 Fi 5 381 ng/mL(n=4)
Vn coating concentration 381 ng/mL

—HLR I []/h

Vn A4 R JE 762 ng/mL(n=4)
Vn coating concentration 762 ng/mL

reaction period of

the first antibody OD45 A5 R % OD,5, A S 2B %
(X+SD) coefficient of variation (X £SD) coefficient of variation
1 0.477 £0.004* 0.75 0.697 £0.040*" 5.75
2 0.899 £0.016° 1.74 1.177 £0.055°" 4.70
3 0.824 £0.018° 2.18 1.096 £0.021° 1.95
4 0.918 +£0.005° 0.50 1.209 £0.026°" 2.12
5 0.989 +0.019¢ 1.97 1.255 £0.055°" 4.47
6 1.075 £0.022°¢ 2.03 1.249 £0.056°" 4.46
6 N YR NI AT OD s, BUREMA L, 7 FEPIAS Vn Gl BBk BT, Bl (57 S iz I

P Vi AL TR R AR F R, B HT SO
[A] Y SE S, OD 50 249t 3L b T #1850 S Bz g
[A]7E 1 h A 1.5 h i, OD,g 225 A 35 5 RV 31
BRI ) SEA 2] 2 h J, B2 Vo SR KO 1Y
OD 5, 247 LT, {H )& —HUR B HIAE 2 h Fil 3h
I, 4L Vi ¥ BE 1) ODg T 2 35 22 5, I 47T
RAERIS A 1 h 74y
T N R AFNA RS ]S OD 5 H R

%6

[ AL, OD 5, ¥ 10 BUSE FH S T a3, 2 i
€630 S ISR Ay 20 min B, B2 Vi 5 R 1K)
OD,;, B3k e KAR , How Bt ik FE Vn 4 (762 ng/
mL) 1) OD,, fH it 2 & TR m W FE 41 (P <
0.05) , )5 5 0T 0 vk B 2 1% OD5, {8 1835 T F%,
SEMAN R RWREHZ LB EER., HtEa
e R LI TE] S 20 min 2245 (K] 8) .

ZIA R = MR B X OD,s, B3 0E

Tab.6 The effects of different reaction periods of the second antibody on OD,

AY
— R B )/ o AR AR

381 ng/mL(n=4)

Vn coating concentration 381 ng/mL

Vn A% R E 762 ng/mL(n=4)
Vn coating concentration 762 ng/mL

reaction periods of

the second antibody ODuso Pk AR % ODuso kRIS %
(X £SD) coefficient of variation (X £SD) coefficient of variation
0.5 0.691 £0.053° 7.62 0.834 +0.004°* 0.48
1.0 1.041 £0.037° 3.35 1.251 +£0.018%~ 1.42
1.5 1.018 +0. 036" 3.56 1.306 £0.061°* 4.69
2.0 1.789 £0.052¢ 2.91 1.897 £0. 046° 2.40
2.5 1.953 £0.054¢ 2.75 2.153 £0. 035" 1.63
3.0 2.079 £0. 128¢ 6.17 2.367 0. 196° 8.27

x®7

BB ARE &R E X 0D, B 501

Tab.7 The effects of different reaction periods of color development solution on OD,;,

\%
JS 7 8]/ min n W

)T 381 ng/mL(n=4)
Vn coating concentration 381 ng/mL

Vn A4 GV 762 ng/mL(n =4)
Vn coating concentration 762 ng/mL

different reaction

periods OD,5 S ZH % OD,5, A FE %
(X«SD) coefficient of variation (X+SD) coefficient of variation
10 0.629 0. 011° 1.67 0.844 0. 021" 2.53
20 1.006 £0.032°¢ 3.13 1.375 +0.0244* 1.75
30 0.986 +0.058¢ 5.88 1.083 0. 025° 2.28
40 1.019 £0.045° 4.38 1.143 +£0.087¢ 7.59
50 0.945 +0.019° 2.00 0.924 +0.063° 6.84
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1.4
y=0.001 Ix+0.557 5
1.1 R*=0.9558
208
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B8 =44 F% Vn iy ELISA fRA %%

Fig.8 The ELISA standard curve of purified Vn from

the mature female P. trituberculatus

2.4 tRfEZ

FE_FIRRAR Y ELISA 2504, B AN [ o o vk
FERY Vo S PREAE h BEEAL DI 2 OD,, M8,
SERL UL 8. 3 A BHEXT HEFLAY -2 OD 5 K
0. 062 , 554 HPEXT HEFL OD,5 M2/ F 0. 1 (1) %
K524 Vn B M 14. 9 ng/mL i, OD,,, {2
F i T O BEE, PRI R Vi m] RS H
fH4 14.9 ng/mL A 47, /R Vn &8 W JE 7
14.9 ~952.5 ng/mL i, Vn i & ¥ B fil OD,, 2
WELL M EZR (y =0. 000 9x + 0. 1422, R* =
0.967 7,P <0.001,x fll y 4> BfCFE Vn iy
M OD,, ), HE Vn JREWKELE 14.9 ~ 119. 1
ng/mL, 0D, 45 7 ZEIIK T 5% (% 8) , A FF
BhRAEM R IR . R BL, BERE Vn B R N
200,300 400 500 .600 700 .800 900 ng/mL i {E
PRI, 25 SR R WIAE 2 Bl Vo JoT 5t vk B2
OD,;, £k P X &R R AT, & mi 48 7 RE /D
T5 % ,F-378 5 R U3, 36% , PR iz m if:

*9

LRI H S VEANZAMEAN DGR IIAT 5 25K, Vi AR
Ji£ 75 Bl A 200 ~ 900 ng/mL.,

#=8 A[E VnREREN OD,, EMNTREH
Tab.8 The OD,, and its coefficient of variation of
a serial of Vn concentration

Vi Btk 1/ oD, SR %
(ng/mL) coefficient of
Vn concentration (X£SD,n=4) variation
FA4: %t B¢ control 0.062 =0.003 4.83
14.9 0.111 +0.025 22.57
29.8 0.132 +0.020 14.96
59.5 0.168 +0.019 11.24
119.1 0.285 +0.025 8.69
238.1 0.415+0.018 4.34
476.3 0.667 £0. 023 3.52
952.5 0.961 0. 036 3.70
1905.0 1.165 +0.108 9.27
3810.0 1.512 £0.073 4.81
7 620.0 1.623 +0.058 3.54
2.5 IiFMIRIE

MR 2.3 LAy ELISA 2R A5 PF A 2. 4 1y
PruEfh e, BELIRCA X = PerR T8 Y 1 SE 412U (B
HBEFRTN ~ VHD #TEIEEAR. £9 8
B UEAE IR 1 A5 R, 4 AR U A At T ] -
PR S ZAOT N 3.59% F1 3. 10% , BIFF 578 5+
RABUNT 5% W ZOR . ] — AR, Aty At v
PNIE B9 Vi 35 10 R 35 25 S, DR AR S ST
19 ELISA 5 J5 3% A 8 i 1 B 5 1 A n 51
SNk

R TENER Vn S8

Tab.9 The Vn contents in the ovary of female P. trituberculatus

mg/g wet weight,n =5

HLYK A intra-assay

HLIK ] inter-assay

P
Szmi - Vi ik SRR % Vi R f SRR %
Vn concentration coefficient of variation Vn concentration coefficient of variation
1 279.31 +£10.39 3.68 276.92 +12.77 4.61
2 284.42 +11.25 3.96 277.37 £5.82 2.10
3 281.50 £10.77 3.82 280.27 +4.54 1.62
4 211.16 £6.07 2.88 207.20 +£8.40 4.05
SP-14) mean 3.59 3.10
3 e BRSNS Vi (100,75 Fi1 66 ku 3 ML

3.1 AEEZE Vn LR
Ak E i 1 SDS-PAGE i 5 2 B il 24 = 4K

HEALA, R 66 ku S5 R SR 1T YANG
SRR R R, R TR S Vn
102,100 185 ku 3 AN HEA A o 3 BIX P 22 53 /Y
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S ¢

35 4

A REJE RS P RAE 1 DP 5L % B B BOA ], AR A
FER B ON LT 24k Vi, SF- 2 B B4R 0 ik
13.4% , 1l YANG %" R iy £2 02 IV 159 51
YRR /NT 10% . Woesh W op ik & i #
oh, GPHE EE 1 A A RO R S | X S A B B
A b HA B AL 1L ( glycosylation) 5, 4 AE 5 i
R BRI , BTG IR o PRI
GP L Vin W FAEAE BESE RIAR IS S 45 G A
Z X Al e s L TE UK S5 IS sk B2, =
 SDS-PAGE i 133 Tt fi /N, 3 AT fig A
TR . A3~ /N T SCRR [ 11 ] oh B ik iy
FEE P BRI IS A % E #E8 ( Callinectes
sapidus) A %A H SR SDS-PAGE
WE /Y Vi 7S I 5 IF AR A, DX OR 52 3100 26
Ko 5L A S5 AL & B Y 52 e, ) il ZMORA
4R SDS-PAGE MF 5t 4 HH 5 [l 5 8 1 24 )
Hirp Vo ALy 7 E /N T 100 ku, #E— 25 R
N Si—Z MR T 9 50 B o , 52 P b 28 E 548 Vn
O3 AAE, 4y 54 D 119. 42 87,9 Al
78.5 ku'"' |

KREWTFE R 523h ) Vo 5L/ 791~ 5
WAE 70 ~ 230 ku'® . 40 4% BE 88 ( Charybdis
feriata) Vn W AN H 43 1 43 Wl D 105 Fil 76
ku'®!; ARG S# ( Eriocheir sinensis) Vn 4~
B TRy 07 F 74 ku'® ;3 1% B ( Potamon
potamios)3 .4 T8 43 4 115,105 F1 85
ku'?" s H AR R ( Macrobrachium nipponense)3 />
TEHEST TR 5331 110,96 1 89 ku'™ 47 56 H
S Vo BRI 4 0 25 R 1 kAL
AR T B RADII
3.2 #m(mE) EResEmngR.oE

)42 ELISA 1k BAA R & Fr w PRk . o)
BRAE TOHUR TS G SO0, B R i T
TOKA S IR B H (V) FIOPE E H R (Ve)
g5 BRI 2 el B ELISA 345 PR L
P X——FF i (BU)R) B RO 0E Fi ik
ek, PR B 25 0E TR 8 A (P &
PABE In—dt, J5 4 R Vo HLI0LE (—$0) i#F
RS IRE Al SR 5 RO —Bt it AT RE, PRt
PRz etk o RV R R U T
AKAESH) Ve/ Vi iy ELISA '™ {1 o L i
D7 EEDE ORI LA TE . ABFSE LU T =itk
T8 Vn/Vg & (ELISA) (P R 9 7 ik 45

SRR, IR TT 11 OD 5 dtt 9 7228 57 R B B
(BT 5% ) HAE S B A 80E thht iR Je.o ik
BA W @&, R LS 1) ELISA 24k
DAl Hr it 2 ) 1 U I o R 35 R FHAE
AL T, XA RE R R & 1 S2 50 A
FERITT
3.3 ¥WELISA MIEWETERE

ELISA & 20 BRAL 22, A1 AT 52 ol e S 40 14 I
o 1 2 11 PR 28 #8252 ) OD 50 (L, M T 5% i i
ELR A ERR IR S M. AE SR ] B
RFR A ER AT AR S Rz B[] R S 2 ] 2 5
SELEI F BB  ARBEIEXT bR SRR T
T AL, B T B I RICR , I 45 R AR e T A,
2R H D W78 e RECERTE 5% LATF o HUiRHy
R A 4l BE X ELISA J i B A e H o 22 1
FS ARSI AU, 43 515R A Vi S G g
P47 4 WAL S, I 5 SR FH B e A k1 7
BEAE, R R 0. 22 wm BRI IEFR I, BCAE R
WE T HORRAN A2l B . R AEHE A7 I8 {1k ELISA
SN PR A AR, 38 SOK Vn B 4 (4%
FiE e ) 19 ODy (HAE 1 247, FIVEXS i) OD
fE/NTF 0. 17220 KB 58 o OD,, fH 35 4F £ 3% —

PEAh, A 58 38 8o, — BUR P 5 )R
(V) (ASTR] s 0 e ] 34 25 J 25 520 OD,5 {H.,
A ABEXTAATT 0 S B R HEA T AL, 27 6 5 8
OD,;, 2% 57 R A AN [F] B i Wk B2 20 OD 5 1Y 22 5 7T
M SRR () 55 R 2R AR I E =R T
% Vn ) ELISA JU%E 7 37 CA&AMF F—Pif i
FBEFIE]Z3 504 2 h AL by S A2 [ g T A
S| 2. ( Xiphophorus helleri) "' [f) ELISA & Jvj i
] — B, (I T oA g B ) Y OB ), 52
B b, — PR 0 04 S A R B[] 2 2 S T AR AL
W Vn R R KR SR AL O, IR X
AR S BT I TE LA, 45 S — BT e
DA L1 B /Y A AR TN Sl E A L B s
4 5) v G R B AR e ( TMB ) B WU4R 7K 1 vk 2
A AR FSL IR 25 SR W], 10 mL & 455 s
hn1 mg i TMB F1 8 wL X4 7K M B, % 5 6 5]
1) F5c A S € S 07 IS B 2 20 miing, {750 2 1Y 2
A H i) — ] AR 7 B R 5 i/
VR BE 1 TMB FUBUE K X OD,5, B2 80A #K
S0P I (s | e B Ay v /NI B W G e S /N
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AP 3% (XK T ELISA S5, Vi 5
JEAE 381 ng/mL I} fi&, B & Y OD,, A 2
34.43% , [N G B UCHE e TMB 1 UUAEC K 24 i I
fig, it BEEB R EAR 2 o A, INC R 4 i) . ¢ 551
ANBEA I [B]CE, 4 I 8] S A 5 3 B TMB
SAALHN OD g {H T B, A 1, #2180 TMB ¥ 3 17 1%
BEECELH o

JR4E Vn JREHELE 14. 88 ~952. 50 ng/mL

I, Vn ¥ BE Fl ODy, 2t 8 F R MK R (R =
0.967 7,P <0.001,), fH &4 Vn Jfi & ¥ ¥ 7
14.9 ~119. 1 ng/mL, OD,;, 175 5 2 $ 3 kK T
5% ($8) , UL, RS EE UL Vi S B ) AT F
S22 2 Vn i W AE 200 ~ 900 ng/mL i,
OD 5, F) 2938 5 RN N3, 36 % , 3 Fl N B s
HERN 2 BAT R IR E TE AN B A
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Purification of vitellin and ELISA determination of vitellin of
swimming crab ( Portunus trituberculatus )

ZHANG Yan', WU Xu-gan', YANG Fan®, LIU Zhi-jun' , CHENG Yong-xu'*
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,
Ministry of Education ,Shanghai Ocean University ,Shanghai 201306, China ;
2. College of Life Sciences,Zhejiang University , Hangzhou 310012, China)

Abstract; Vitellin is the most important nutrient and energy source for the development of oocytes as well as
developing embryos. The quality and quantity of vitellin in the mature ovary play a vital role in the
crustacean reproduction and offspring quality. The swimming crab, Portunus trituberculatus, is a
commercially important fisheries resource and mariculture species in East Asian countries. Because of
overfishing , destruction of coastal spawning and nursery grounds and marine pollution, the landing of this
crab has shown a declined trend in East China Sea since 1990s. The decline in natural stock and increase in
market demands have driven substantial aquaculture interests for the crab species. However, the seed
production of the crab is dependent on wild-caught broodstock, which could become a constraint to the
sustainable development of this crab aquaculture. Our previous studies have shown pond-reared female
broodstock have poor ovarian development and worse reproductive performance compared to wild females.
Therefore, it is very urgent to understand the mechanism of vitellin synthesis and accumulation for female
P. trituberculatus. The present study was conducted to purify vitellin from mature ovary of female
P. trituberculatus by gel filtration chromatography,and the elution process was monitored at wavelength of
280 nm and 470 nm,respectively. The number and molecular weight of subunits were identified by sodium
dodecyl sulphate-PAGE ( SDS-PAGE ) and marker protein, respectively. Then, the rabbit polyclonal vitellin
anti-serum was prepared and purified. Based on the vitellin anti-body, we optimized the reaction parameters
of Enzyme-Linked Immunoabsorbent Assay ( ELISA ), and then the stable and standard ELISA was
developed for female P. trituberculatus. The results showed that vitellin was divided into three major
polypeptides with molecular weight of 102,75, and 66 ku, respectively by the denatured SDS-PAGE. The
Western-blotting confirmed all three major polypeptides had specific reactivity with vitellin anti-body. The
higher linear correlationship could be found on the sample direct coating ELISA than the antibody sandwich
coating ELISA. Then,the optimal dilution rate of purified vitellin antibody and coating period were shown to
be close to 1:90 000 and 8 hours at 4 “C ,respectively. At 37 ‘C , the appropriate reaction duration of the first
antibody and the second antibody were 2 hours and 1 hour, respectively, while the best color development
solution was around 20 minutes. Furthermore, based on these parameters, the standard linear equation,y =
0. 000 9x +0.399 1(R* =0. 986 1,x and y represent Vn concentration and OD,,, value,respectively ) , was
established for the determination of female P. trituberculatus vitellin concentration with the valid range of
200 —900 ng/mL. The susceptibility of this ELISA was around 14. 9 ng/mL for Vn contents. Finally, the
ELISA was used to determine ovarian Vn contents for the identification of validity of this assay. The results
demonstrated the mean coefficients of variation of intra-assay and inter-assay were 3. 59% and 3. 10% ,
respectively. In conclusion, the developed ELISA of this study is precise,stable and repeatable.

Key words: Portunus trituberculatus; vitellin; purification; ELISA; parameter optimization
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