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BT8R T 5106300

HE: AT N BB Xiphophorus hellerd) SNE B RRIER F B mBERMRIL, @7 T SIRAWEE TR & il
FiE. WIWERBENRs Fundulus heteroclitus) T E R mRNA FFFIH 5149, FIH RT-PCREY # H 1 Bt 1118 bp
& RN 8 R DNA B FFI iR iz R S bR S E 0 R R T FIAR RS S, B 5Ky F &I
8 (Gambusia affinis) WRVEE 7> 511k 87.4% 1 96.7% - TEX & Fr B D E AL BR T 7 AT B8 HUR AL A0 430 AT IO SRR b,
17 PCR BUE M B R RS Hu bk, TS B 258 MEEMMFIAEE . REFAEANKXEITFE DHS« 2 #3555, DS
PAGE #7620 kD MFREE A4, ST . UEHAE A LEH KA %, /PG, HEE Gl XY
SIRETESE, AEHAE AP E—Hl, 317 Westernblot 77 7. 45 R FZ W, PTG 58 B & IR & IRR 7 4
&, A NATERAMEEARMEN. BEERRERERERARATENRR . RN EDEEY, S REINEE
B IR A VAR S, O ) B A PRI S I S AR AR O RGP SEAd. [ EK =42, 2007, 14 6 - 883 — 888 ]

KSR GRS, R ES R RZRE il
HE S ES:917 SCEARRIREE: A

A RIS Je 45 R ARSI R 2 0
NSAD SR R R R T A (T = VA N2
T R B PR RCR A T 77k, R R S R AL
T 5 REU AR 35 C R A 2 SO 5T B A
FSRA G T KA, 27T G B a B AT ST A BEAR
S BB, T .28 P 3 82 A IR (Vitellogenin, Vig) 2
— MR BT ORTE I B RN TR A AR
Wy, Vg U AR A0 AT A, I A ME fE 1
BER 178 WE EF BRSO B AP & R, 220 R
fris BB DR EIF N TR s iR A . HEf R4 AE
IERETFOTAG M Vg, (8 2452 213 R B &
AR EE A, JF H b T9A 00 SR AT DL RO0E
B Vg, =GR N Vig BRI & . B, Al
oI et AN 2h £ T B Vieg AR IE W ARG, SRYF O
BE M R 4R 23,

SR (Xiphophorus helleri) JEfbw Ft IR
J&, BB VBT I 5E B TR S A SRR
WM, S 2 S AE A B MRV S i —

Yt H #1:2007 - 03 - 07; 1&1T B #3:2007 — 06 — 04.
EEWME:BEHAMIE 2004DIB1J029) .

X E 451005 - 8737 — (200706 — 0883 — 06

SERIILT SR fXT 2 JIHK K (PCBy) B FY B AR
J£ B b HE AL A 2R AR A F B3 5 1 (Danio re-
rio) ISR V% (Pimephales promelas) B, Fedl
ZUH) Na® /K" -ATPase % £ A 48 % 1k 9 U 1k
(SOD ¥ 14 AT A 24y #1455 B3 F A 1) B RLZE 4 2 b
0T D A o I IS | o i 2K L Y S 2H T 9 il 7
WAL REENE, B —fEa TELRE RS
PERIFFE A S 3 A 49 15 1) 8 0 3 S T 5 K 1 1) e
MR T HAREw (Oryzias latipes) » A EHRE T T
BLOR M X HEME O R M IR R B e B R - Y
XK RO, IR b kAR R 2 7 K, B 5
A A PR S R Ny T W ST AT LS RE T
. SRR RN ELE, HiT
Fim A RR-B RIEAZ RN 27 . BRSO EMMHSR
38— PR, 1 7 I FE O S L T b v AL R B
IRTE AL, DR T AN [R) A 44 8 52 B2 g — B304 0 S 5 79
ATEGMT, Rt ol Bt Vg #45 5 WF
G v, MR SR R IA TR, Fl LR B4R
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A3 M, N T 2R 1 Vg BRI, 24 €12
HAEYS F Y AT 5T R SR 4 T LA

1 A=

1.1 Bz

SlfEth, 4~5 H&, AWK A8 .
1.2 HEHSRK

KIGHTF B DHSa 5% 3£ 18 Uk pBV220 B4
L4 = R ff- pGEM-T Easy Vector System
Promega A 7] 7™ o
1.3 TEEMEF

TaKaRa RNA PCR Kit AMV) Ver. 3.0-TaKaRa
Agarose Gel DNA Purification Kit Ver.2.0-DNA 7
T Marker " H €49 T CRE) R A A SV
Total RNA Isolation System " H Promega A 7 ; [
il 4 V) B . T4 DNA Ligase ' B NEB 2 75 Tag
DNA 5 H . BEREFE . — F 5 I 10 (DMSOD % 4 5%
WA B R AR A A p-iE —EF 9 B Sigma
A A s HARART A B = A Al 5
1.4 GIEf Vtg BIiES K5 RNA HIIEER

Gl B2 0 I s S p-E —EE (S0 pg /g AR,
LL DMSO A #D 1 512 SV Total RNA Isola-
tion System i 7] & #E 77 /7 = 18 B 81 2 IT AT S
RNA.

1.5 3|#1€1+5 RT-PCR # 1§

IRYE GenBank & %W )Kw  (Fundulus heterocli-
tus)~w  (Oryzias latipes) Pt (Danio rerio) ~ P HE
1 (Oreochromis aureus) 52K Vig mRNA J¥51, % it
E T A 514 P1: §'-TggARYTCAgggWgTgTgC-3'
P2: 5-CCTCTTKgCAATKYTOCTCA-3". Ll 2 H 1y
Sl 2t 5 RNA 4R, 7% B fl & TaKaRa RNA
PCR Kit (AMV) Ver. 3.0 7%, & cDNA 2 —
BE. Ll cDNA 25— fE A B4R, P1.P2 A 5| it AT
PCR ¥ 38, R N 44445 :94 T HAZ M 2 min, & 94 C
305,58 C 455,72 C 90 s, 30 MEH )5, 72 T &EAH
7 min.

1.6 EFE=ESNF

PCR ¥4 TaKaRa Agarose Gel DNA Purifi-
cation Kit Ver.2.0 #ift )5, | T4 DNA Ligase 5
pGEM-T Easy Vector 16 CER I . 1L Kt
W DH5q W ARt EH T, EHBEMWA EoR ]I
B %8 58, BoAR v WOk (8], 3F7E ABI PRISM
TM3730 2= B 3 2% S 74 B 34T 5. DNA 4

WA Vector NTI Suite 10 7347745 H
1.7 BFEFREHEEE

FTES 5 5 AF TMpred 70T 1% BT 4 i 2
BB 0 AT REPU IR AL i, TE UL B B Koo &
EcoRI A BamH 1 BV 7 5 083k 514: P3: 5'-
CGGAATTCATGCTGACCAAGACCA-3", P4: 5-
CGGGATOCTTAGACAATCTCACGC -3'- Tl it PCR
s BUR /N R 793 bps 4nfid 258 N E AR, AL
A9 TFEANN29KD. L&l Vig R A B
B IR A B, P3P 4 514 3#E4T PCR 73 . o738
EYEa s, il EcoRI A BamH 1 X EEYI, B
P E 1) 4N R AE XUEG V) 5 Y 3R 3k Bk pBV220,
AL KW AP 1R DHSa, % A BT L A 1. FH MR
i 28 XU V) 48 e S5 7 S A
1.8 EixFkiEkBREBNIRS

W EA TR E A T I Amp 1) LB %
B 7%, 30 THEFF 3 h (ODggppm 0-4~0.6) )55
REFRE 42 C, FFHEF S5 h BHE R
5000 r /min % 0> 10 min, WA E 4. 435 #:H DHSa
WA 2% JFURL pBV220 1) DHSe 1 30 T#5 7% 3h )5,
42 C 35 7% shy WE E £, LIS )5 1 DHSq
WS 5 &2 O pBV220 H DHSa T8 A1 R 15 3
WEAREXN K, 5% 50 EHEHIT SDS-
PAGE 7 #, el 8 B3R5 -

EBFRIE W KB R, BT 5 B LR R A,
B R FH A PR AR IR B R, 10 000 ¢ /min B0 15 min,
W R B, ELIRAZE 2 mol /L IR FVES: 3 IR, A
8 mol /L MX %5+ 50 mmol /L Tris-HCI (pH8.5) =i %
fif 2 h, W IRV AE IR 35 Tris-HCL H 9 22 il i@ iy
81, 17 SDS-PAGE £l .
1.9 miEH &

BEMERERE QS S ER 5 R @R %
5 F e 2R, Inas e A e 2 AD IR G 78 5 3
1, BT 2 RSB v 2 K E R, S 4 G, 1Y
AT, P ANE F) 1232 B, 2030 ik SR %
PO -
1.10 MHRAIFES

S 4~5 ARSI RME, EREITH, O H
FEAFE, IR T RS . LR HAKAESEN
HRK, K 23~28 T, pH 7.6 £ 7 kbR 41 A1
PASKT AL, R4 10 2, A ERA R o I 01 R f
SEWH 100 pg AL B pHE—FF G T DMSO) » 4
FRUZH 1 RN R 2 1 S8 FH A 43 3l A ik 1) =2 £
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HEvE S B /&, In AR FE W E DMSO (% 3k &
<0.01%), #FET A4 20 d, B F7 1 d 5 #ea5 #
TR S HA R IE PR
FFEERE, 7 BB 5 A T B RS &) 32 58
R R, NN 5 R AR FR B B TR R 2% T i (PBS,
pH7.5) , Ikt F 2122 S 4 T 10 000 r /min
B0 15 min. W FIE W, 4 %% JE L R HEAT S sk
B BT — 80 T VKA AT -
1.11 SEIESH
SDS-PAGE H. 9k 2 FRUH HL A7 5, R 48 B A0 43 85

2 ZRE5H

2.1 SIE& Vtg DNA F B HIEERFIISHh
RT-PCR ¥ ik as RAE 1, B BA N
1100 bp, K /M 5 T 8 A0 7F &5 50 B T 5 43 2
1118 bpI B LE 2, FAI i R B S &
WO e Vig R FVENES 87.4%-96.7% 1)
HEWT, PRI R S R Vg B B, i
SRR SR KM BT 4R 1 TMpred X H 2 i5 2 2 18
F A, &5 RERYIAE 200 ~250 {7 2 EE 1R ] 5% K 1%

WREIIR B 73 1 0 4% F1 7.5% - FEMOE SRS, RO, ARl E PR B E AR
100 V EE YK 2 he HUKSEEE R, KB B A

JHE B A% B B TR 27 4 3R R I (I 200 mA- 3 h) o
A, IR R I A LTS, LS i e

| M bp

M. PG 5% SR 4 C B i R, 2000
WEIA—H RPIEHEAME, 1:500 B = 1 000

9% E 2 h, TBST H 8.0 ¥Ei%, In A —#T (HRP #&
CHIEST R IgG,1:1 000 # B =IRME 1 h, E %
J& DAB & 8 5 (0, 30 1R .

812

902

992

1 082

1 Vig ZEHSFFG B R
1: VigPCR 7=#J; M: 200 bp DNA 4> F E#ric.
Fig.1 PCR product of partial Vzg gene

1: PCR products of Vtg; M: 200 bp DNA Ladder Marker.

G TQ GV CKTTILVYSTSIEDAMRNTENTTILTILTZIKTRDILN
TGGAACTCAGGGTGTGTGCAAGACCCTCTACTCCATCAGTGAAGATGCACGTAATGAGAACATCCTTCTGACCAAGACCAGGGACCTGAAC
NCQ ERLTEKDMWGLANYTEI KT CEZI KT CQETETTZKNTILRG
AACTGCCAGGAAAGACTCATTAAGGACATGGGATTGGCATACACTGAGAAGTGTGAAAAGTGCCAGGAGGAAACCAAAAACCTGAGAGGT
T TIT1T°r sy T~LI K®PVANATITWMTITLI KV VDVNTETLTIZ QTTLTP
ACCACAACATTCAGCTACACCTTGAAACCAGTCGCTAATGCCATCATGATCCTGAAAGTGGACGTTAATGAGCTGATCCAGTTCTTACCT
F's EDNGATQWRTKQS P EPF L E T QKD P I T P I N
TTCTCTGAGGATAATGGAGCTACTCAAATGAGGACCAAGCAGTCCTTTGAGTTCCTTGAGATTCAGAAAGACCCCATTACACCTATCAAC
ANV YRHRGSLZXYETFSNZETLTLSIGQT®PTIZIKTLUVZIKTISNA
GCTGTATATAGACACCGTGGATCTCTCAAGTACGAGTTCTCCAACGAACTTCTTCAGACACCCATTAAGCTTGTCAAGATCAGCAATGCA
K A Q T AEV MWNQL AT I NV ENLIENAPMEKIDIF L E L
ANGGCCCAGACTGCAGAGGTCATGAATCAGCTTGCCACCATCAACGTGGAGAATCTTCATGAANATGCACCTATGAAGTTTTTGGAACTG
v eQ LLRTLARYEDTLTEMMYWNI QYK KMSPHIRHEWTFL
GTACAGCTCCTCCGTCTTGCTCGCTATGAAGATTTGCAAATGTACTGGAACCAGTACAAAAAGATGTCCCCTCACAGACACTGGTTCTTG
b T 1 P A AGTPAADPF R LI KEKIFMYWAEE L NTAE AV
GATACCATCCCTGCTGCTGGCACTCCCGCTGCTTTTAGATTCATCAAAGAGAAGTTCATGGCTGAGGAAATAAACACTGCTGAGGCTGTT
Q AL VAAVHMVYTADU®PEVIZKTLTFENTLTLASDTZEKVE
CAAGCATTGGTTGCAGCTGTGCACATGGTGACTGCTGACCCCGAGGTTATCAAGCTGTTCGAGAACCTGTTAGCGAGCGACAAAGTAGAG
R NP L LR E LI VIFLGYGGTMVYKYCNZETAATZCTPAE
AGAAATCCACTTCTGCGTGAGATTGTCTTCCTTGGATACGGTACAATGGTTTACAAATATTGTAATGAGACAGCAGCCTGTCCAGCTGAA
L I KPIQERILSNAVYVAIKNETETENTITITLYTITTZ KVLGN
CTTATAAAGCCTATTCAAGAACGACTTTCAAATGCTGTTGCCAAGAATGAGGAAGAAAACATCATCCTGTACATAAAGGTTTTGGGAAAT
AAGH PSS VP K GV SEILI MP I HGTAAASL P MR LT HV
GCTGGACATCCATCTAGCTTCAAGGGGGTGAGTGAGATCATGCCCATCCATGGCACTGCCGCTGCATCTCTGCCAATGAGAATTCATGTT
E A1 M A L RN T A K K
GAAGCCATCATGGCTTTGAGGAACATTGCAAAGAAGG

2 SIREHM Vig DNA S TFI RS B NESERITF
Fig.2 The cDNA and deduced amono acid sequeces of Xiphophorus helleri Vig
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2.2 [R¥xFRIERAAHE

LS B SR 1 Vig 7% 0 Fr B 1) 50 B FORL A 45
B, P3.P4 514, PCR #1815 i b B, il AR
%3 1K JFURE pBV220 J5, AR 15 B M A k.
EcoR 1 Hl BamH 1 XEEVIEH FUk DNA, 15 2 (1)
AR B 4 800 bp, 55 PCR Btié& i Be K/MRTA] (B
3. MPIUE R A A B T B AR T8 5 —
HATHTFHESRE. EHFR G AN pBVsvtg-

bp M 1 2 3

3 EH N pBVevtg BRI &2
M: 200 bp DNA 7 T E4512: 1: Vig PCR H503# 7 41 2: pBV220
JUKL: 3: pBVsvig 2 EcoR Il BarnH IFEV) IS 45 2.
Fig.3 Identification of the recombinant vector pB-
Vsvtg by enzymerestriction
M: 200 bp DNA Ladder Marker; 1: PCR products of Vtg gene;
2:pBV220; 3: the result of pBVsvtg digested by EcoR 1 and
BamHI .

2.3 BHMEEMTIERRS

B OE B I E A PR AR AT BT R
SDS-PAGE 4R 7R, 2 42 CHES 5h, S EHA TR
pBVsvtg F KT 8 DHSa 7E47 29 kD 7 BEH — 4%
HEME AT, STFEHEAD TERD .
M2 3 AN ORI DHSa B~ 2 75 5 & 25 JiUhL
pBV220 ) DHSa i fll K £ 1% S 0 5 241 1 5 E Uh A8
(B 4. 1FFRIEENEHE ST B %S
R GENT, BEIWI A BE A, &AM SDS-
PAGE £ R WK 4.
2.4 HIFHMMEMGERINEEBREAMNRA

BEMHRASER ST LES. BEH
HAPUMIE S T8 E Q31T Western-blot 77 17, 44
RIER, Wi 7EAE X 73 F &= 180 kD Kb #x s etk
o7, 2 MEBEE T 0 43 B E 180 kD AT 95 kD
Ab HH EILA BB S 4T, TR 15 5 O 4 801 2 AR oK
DB (B 5) . XK BT il & B Bt I3 Re s
AR Vg, .l T Vig & &N+ .

4 TR pBVsvtg RIEFFYIK SDS-PAGE 43 #7
1:DHS« (551 2: pBV220 (5 7 J5 )5 3: pBVesvig (5 1D
4: pBVsvig (B R J5) : 5: b E EHE O M: EO /- FEFRL.
Fig.4 SDS-PAGE analysis of expression products of

the recombinant vector pBVsvtg
1: DH5a after induced; 2: DH5a (pBV220) after induced;
3: DH5a (pBVsvtg) before induced; 4: DH5a (pBVsvtg) after in-

duced; 5: purified recombinant protein; M: protein marker.

1 2 3 kD

180

95

5 EHZEHK Western-blot 7317
1LRESWHEEER, 2. ES EA, 3. gl “IFiE SN
S B

Fig.5 Western-blot analysis of recombinant Vig
1: liver of male Xiphophorus helleri; 2: liver of famale
Xiphophorus helleri ; 3: liver of male Xiphophorus helleri treat-
ed with B-estradiol.

3 it

FABEHERCR 5 R N SRR S5 R AT EL, Rl A B
MEREE N EWR IR, BE T N B0 M R S 1
ZARE G, BT Vig BE R B, Vg TR 5 A5
BESCE T R B R ) bR S . BT, X
YR ER I O e mk ERE T RIFH
N X RSk R (Pimephales promelas) o), #
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w DO U 68 (Oncorhynchus mykiss) M K 75 P i
(Salmo salar) B2} K PG 7 F 67 (Paralichthys denta-
tus) BIEERRT 57 2 W, 3 3 0 2K Vg IR IR,
RERSUE T A 200 Hh 0% 0k ME S R A W . 128 Vg 1
FRAT 2 P ME R VT G A I N AR, H AT
BTN 7l = = = R o = U N T 7.8
B WA, A G oy BA BRI Vg H T il &
PTG , A5 F7E A B S5 i J 3% v 4 s W) 5 i ) B R
2R —E RSl S TEDFHRNRENEANE
SRR TR B, I N TR, EOR B R
ZHBES, fEFRESEA T EARN, CA R
AR TR H R B RN A, W8 8 (Lateolahrax
japonicus)ffiif%/l%[lﬂ HIR P8 ¥ 2 MHC 25 7% TIR
SEEE R T VR R ST IS, T AR AL S T 8 R
1 Vig F KRR O FH, FFME T Vig Az £ L&
A, B (BT 1 BT LS Al 4% 5 iR R 8 B A
N Vig. X2SI R Vig &R WG, 4 8l
BaEAETG R Y RS R 6.

HAro&a T /UM EEE 6 Vig 70 B aifb it
&, ANFE Vig B 70 T2 A4F 120~211 kD 2
6] A5z U6, ACHIF 78 1 Western-blot 43 47 % B, #fE
PRSI A DL K2 g-ME —EF U5 T I ME L 7E 180 kD /-
FA R AT I T R R A R IR 4
s A SIS T RE B S R R4 Vig ST S i
[FIVEPEAR &, L AT A B 1 7 40 A SR Vg,
AR GenBank & % ] B Vig AR T HIHE T
HaoTER/D N 186 kD, L B U8B H Vig B 9)>

=24 180 kD-

3 Vig e —MERE EE SR ES, T H
T ER G HRE IS, FERINE 5P A% . Ndiaye P
& UTVgE Y K 3, AR AEAE — 80 T —20 T e
Oreochromis niloticus) Vig P EfE RV 2 B1/Nr
A O7), S i i g B FR (Acanthogobius flavimanus) Vtg
') Western-blot 73 #7 2. 7~ A — L8 /N [y B fd iy =
A 08 3y Vig H) Western-blot 73 #7 & FL— 4 27 150
kD B e 101 R S i 46 A BT I35 HE 4T Weestern-
blot, & I 22t 8 3 155 S 1 £ 70 £ 95 kD &bt 5 4
e R4 (B S, HE AT RE R Vg AR 2
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Vitellogenin of swordtail fish Xiphophorus helleri : cloning; expression and an as-
say development

LIU Chun'2, LI Kai-bin', WANG Fang!, NIE Xiang-ping®s WU Shu-gin!

(1.Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2.College of Aqua-life
Science and Technology: Shanghai Fisheries University, Shanghai 200090, China: 3. Institute of Hydrobiology: Jinan University-
Guangzhou 510632, China)

Abstract: Endocrine disruption seems to be related to high vitellogenin (Vtg) levels in male fish, thus a
vitellogenin immunosorbent assay would be likely to give an adequate prediction of endocrine disrupter activ-
ity in environmental systems. For the vitellogenin immunosorbent assay development; the vitellogenin cDNA
of swordtail fish Xiphophorus helleri were cloned. Total RNA was isolated from swordtail fish treated with
B-estradiol, the cDNA of swordtail fish vitellogenin gene was obtained by using RT-PCR amplification with
a special primer pair from total RNA; the amplified sequence was ligated into pGEM T-Easy vector by using
T4 ligase and a 1 118 bp sequence was obtained. Alignment of the deduced amino acids of vitellogenin cDNA
showed 93.3% and 81.7% identities with Fundulus heteroclitu and Gambusia affinis respectively. The
cDNA was modified by PCR and a 793 bp sequence was linked into prokaryotic expression vector pBV220 to
constructed expression plasmid pBVsvtg, and the plasmid pBVsvtg was transformed into E. coli (DHS5a) .
After temperature inducement; a special protein about 29 kD in molecular weight was detected by SDS-
PAGE analysis. The recombinant protein was induced and purified> and immunized the new Zealand rabbits
for antiserum produced. Western-blot analysis showed the antiserum can recognize the vitellogenin of sword-
tail fish specifically. This study provide a basis to establish a quantitative detection method of swordtail fish
Vtg. The results also indicate that the swordtail fish could be utilized as a useful model for assessing estro-
genic effects of endocrine disrupting compounds in aquatic environment. [Journal of Fishery Sciences of Chi-
na, 200714 (6) : 883 — 888 ]

Key words: X:iphophorus helleri; vitellogenin; prokaryotic expression; detection
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RAE 2007 F (0 E 22 AR BT E56 5 UELE TR &) R8T 2, (b EUKP=BE 22 B 70 1.199, 5 4F
FIE M 574 1.375. BIAEFEHR0 0.063, il 51251 HEh 0.90, 2@ 3R 1,00 1% R i £0dh 2 R4
(e [ 22 R I F 25 6 PO 23 2 (CATCED) ) 2006 4F 6500 A3 Ff S8 v TS ATt (1 290 477 4 [E 91 51 30 3%
¥ K2 CNKI“H BT 997 ep Lo 3l 2006 4F 112 H 230 FEGL R Q.1 LRI O BRFEA SR Sevt 7 i 43 3
(K, & MREESCIRTE B 5 S T2 B S T I B0 22 R i ) At W
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