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BRAUTFFEEMENE B ZE M ITE cDNA Bz,
HASHRERFETERENHIT

2 OB, FEFC, WWH, f BN, k%%, BRE, R
(L. AR B BB A= B9AR, |2 M 510300,
2. ARG R AT AR AT 524088)

HE.XH RT-PCR ft RACE ¥ K, % T EA T 24 & B 3 ¥ & Z K& K (estrogen receptor
B, ERB) W # T A ¥ cDNA £ 57| (ERBIL f ERB2) , KX €& PCR AT LA Z 4 &
AHIARAL G, FRRERNFRAETAERREA T TN - S - ERH%
WE LW ERe f1 B(BL/B2) KA XKW E ™Mo FF 44k A ,ERBL cDNA 2K % 4 262 bp,
Hpm4239bp5 441X ,2349 bp 3’ Je 454 X fn 1 674 bp Wy 7 B I IRAE , £ 44 557 N4
H® . ERB2 cDNA 2K % 2 506 bp, & & 5"k 45 & X 393 bp,3' e 454 X 109 bp, [ AE K
2004 bp, %4 667 NEER, AERFIIFRUELINMEREATZ 4 ERBL 5 F F 4
EWHNETEL9.1% , MEY¥HELCERWHUKER 82.6% ~94.2% , ERB2 AER F
FERZEZREHMBUKN 8. T%, 5 A0 B I8 RKMAED & KHENELH N
81.8% .76.3% 64.7% F2 55.0% , # Z H A LR AT Z & ¢y ERBL 2 ERB2 44 5 &
FEEEWMNTHRRE, RALZ & ERBL/B2 XEE RN N 10 AL FHH KK,
ERBl XEAENE FE TR . FREMPELLHNRAENEFE THALAL(P<0.05), )
WEMEFLENRE. ERRZEFERE TR ERAL N ERXERE (P <0.05), ERBL
ENEREMETERTWRAERFE T ERB2, X i £ 4 ERB] WX %X E & ERB2
164 1%, 3 43 — B (17beta-estradiol, E,)24 h ¥ EA| T Z & T £ ERo/Bl £ HE ¥
FALHE, EPUERa W AERKA, AFEANERBHR N, £E GHNEL (7.5 mg/kg) TE
i ERo WRZE R FAEH(P<0.05) , ERB2 XEWRANZARFRN, EthE 3 NER
WREEFKE, A E(2.5 mg/kg.5.0 mg/kg) AH T, TEE, HHE(7.5mg/kg) A0 E
Fr,HE P ERo WREXERFFH(P<0.05), HEFERB XHNWRAEAT, UF . GRE
#(5.0.7.5 mg/kg) A& A(P<0.05), 7 ERo/Bl HANEEHW XX EMNRANREE M,
ERBL/B2 W F WAL 5 U R F AT &b Z R AR ERe/BL/B2 W X R W R K ¥,
RREAT P43 HER TRAGAERRWAEEL,

KEW:EATFE4; pBHE I ERBL M ERP2; AL 44 ; RAFE

hE 4y %S .Q 786; S 917 X EkERIRED A
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1# 2 B.% . RFPFEalRR g ZIAMFIEE cDNA B3k HE 40 R MR X HRE R 9

HRWLEFREE" ™, ER EEZERBRE
WEZERR. EXNEES, FAZAREAN S
FHMREHE , 7 RBRI A RIS :
A/B X AHEFEIERX,C Xy DNA 4K ,D X
HEHER E XA A X, F X DfERIA®
ER [ cDNA 35 56 M\ K B ( Ratttus norvegicus )
FEH B, BEEE KRR DR (Mus
musculus ) Fl1 A\ ( Homo sapiens) W [ifi 62 & BREE —Fp
AR ER™™, BT, Bifh ER 50— F
AREFAE EEA R R R RR Y, 65056
4% ERo 71 ERB, HE(ZEAZEP X ER F1E
ZFp B H 7 4 ( Carassius auratus ) 3] )
il ( Spinibarbus denticulatus ) F1 T #% ( Oncorhynchus
mykiss) R AFTE 4 Fp B I BE SR R = 4K
(ERal/a2 #1 ERBL/R2)™™; WA W T
( Danio rerio) . JiE M ( Fundulus heteroclitus) , 71 2
#7 ( Micropterus salmoides ) #1 JE & % J
( Oreochromis niloticus) [20-15] LmEah A3
7 37 B e 8% % 4K ( ERo 1 ERBL/B2) , 74
LU N SN B E Y Y S§dE 3
85 20 B R I B R I 2EL 2R m 5706 0 )
RZRE R RS0, PR R 4
B F R ( Odontesthes bonariensis) 9 ,ERo FlI
ER@ P I B2 A I 41 U4 43 45 s ER
MERB EAWEBRLEAEAKRKAEILEA
( Hippoglossus  hippoglossus ) 5 2 3k 3% O #
( Pimephales promelas) W B 81 £ % 8 Br B3 K 1M
BWAR KRR P EA (O
mossambicus ) %18 Jli2H4H ERo EF R A BFERE
REART T R MR O ER R P A, ik
ERc HEEZBAET ™, BMEZREEEE
B7E iR KPEER T BB B IR B B2 B
FWMBE MR, 27~ MEW R 52 e 5 254 51
SRR EEZEM.

P FE T HIE B (Perciformes) , iF & F}
(Cichlidae) , By HA Az 4 HR B4 2058 o
SRR T BN AR A KRR, BP A
B IE, BHEE B HAERRNERTR
ma AR, S B MR A K TR
T A, A2 7 b SR P R R 5E DL 4R R R AR
B53"™, 2P FEANFEIEEIRE
BB RIZACRG, BRFHEREHREAR
KRB B A MBEA) B A (0. aureus) FIZ3L

TR BRBEHE D e K858 Z2Z/ZW,
ERTH AR M5 R R 2 T YRS T 4
JEHAMR, Nguan 2 72 AW B 4k 4 o 50 [
T ERa Mk, (B24 R WEF W2 IF 5 ERB H)
BHotaiE . AP T /A S JE A HEER B
ZARPIF LR ERBL Fl ERB2 , R LM TOCER
Jrik 44T ERBL A1 ERB2 7E R 2 JF £ 2441
AP R K FFWEA FHE B 178-# — B2
(17beta-estradiol , E, ) X M4 A W2 462 T fo
foi R IR ERs BYRK AR, gk — B TT
BB e etk R b S5 A BT R R TR

1 ME5k

1.1 5w

LIFBEAIE S EA LK 12 ~17 cm, (KE
130 ~ 160 g, B ¥RVLK =B 55 B M 2K = Fp i T
AL REE, MR (E,) KRR, LA
REDL AR IRA M LA, BH 6 B, EHRT KR
W 1R FERR, KR 28 CTEA, E, £F0K
Z RV e PR A B (AR AR L 1:100) . JERE
Tt B, &437104 2.5 mg/kg.5.0 mg/kg F 7.5
mg/kg, XFRRLHESTUK S B AP (1:10) 1B
AW, S 24 h FAGEBREI AT il EAA
BHAR B TRARESA.

RNA #2174 & . DNasel , i . 2 B & B [B]
WOk EFH W B Promega A H], % FIEAE
Taq B F1 T #;AK A Takara 2 &) 7 &, SYBR
Green I 5% %€ & RT-PCR A5 &1 B ABI AH],
WE AR (E,) BT Sigma 2AF], HERMANE™
AR, RIBFE ( Escherichia coli) DH5a
HARLE ERF,

194k Primer Express, 5|97 %
ETAYTREARRS A RAR AR, 719 Bk
SHNE 1,

1.2 B RNA 2B EE

BEAIEF JE AN R, F RNA iR/ &
REUE RNA, BEABREEBERS L IR I RNA [ 58%
e, IR E T & H OD,,/OD,g (B,

1.3 BATEFE&HEEER P ZHEESB

FRIE 2 AR £ 2K ERB1 F1 ERB2 cDNA 731
HIPRSF X I 1T 4F 7 % 51 97 ( GenBank accession
NO. ERBl; AM284391 H1 U75605; ERP2:
EU140820 1 DQ462608) (F 1), Bl1 ~5 pg &



10 K =¥ R 34 %

RNA , i [ % gl A& #17 RT A B R —5 .
DISE— &5 M AR, FF 75| ¥ % (ERBI-F/R,
ERB2-F/R) 73591 ER-B1 Fl ER-B2 W] i Bk,
PCR "3 7£ PTC-200 #{Y 2% 1317 (BIO-RAD),
PCR R £ BT Y 25 uL, 4 2.5 pL 10 x K
MW ,2 wmol/L MgCl,,200 pmol/L dNTP,
B 4% 0.4 pmol/L,1.0 U Taq % ,#E4% 1.0 pL,
PCR NP 94 C A 3 min, RIGHA
30 MEH 94 T 2830 5,50 TR A 30s, 72 C
FEH 90 s; B J5 72 T FEf# 10 min, PCR =4
1.0% W BRABHE BE R L Uk /e U, B I e 24k 5 5

pMDT-19 #&#2 , EH =W W2 2841 g DHS o,
T A M SO R I R AE TAEY TREARSHE
FRA®IW P, MRN8 8RR’ R R 3
RACE ( ERBl: ERB1-F1 FI ERB1-F2; ERB2:
ERB2-F1 I ERR2-F2) 1 5'RACE 3| #j (ERBI ;
ERB1-R1 I ERB1-R2; ERB2 ; ERB2-R1 Fl ERP2-
R2), ## 8 3’ Full RACE Core Set Ver. 2. 0 fl
SMART™ RACE cDNA Amplification Kit {}iH] 4
Ay 3% ERB1 F1 ERB2 {9 3'F1 5'%4)¥ 51, PCR =
Wz st EE MR, BTk

®1 HRALFIFE ERo/B cDNA FIHERRIEFMAGY
Tab.1 Primers for amplification of O. aureus ERo/3 cDNAs and real-time PCR

Fs Bk 22 ElL =2l
sequence number primer name primer sequences

1 primer-F ERB1-F: 5"CATCCCTCCTACCCTGTCTTA 3’
ERB2-F: 5'TATTGACTGTTTGCGGCGACTT 3’

5 primer-R ERB1-R: 5'TCCAGGTATTTGAAGGTCCGC 3’
ERB2-R: 5'GGATGTTGATGTTTGACTGCT 3’

3 S'RACE-R] ERB1-R1: 5'CTTCTCAGGCGAGGAGGCAGCG 3’
ERB2-R1: 5" GGGTCCTGTTACACTGGGAACGATC 3’

4 S'RACE-R2 ERB1-R2: 5'TTACTTTGCTTTCTGCTCGGCG 3’
ERB2-R2: 5'CACTTCACGAACTTGTCACGGG 3’

5 3'RACE-FI ERB1-F1: 5'GAATCTTGAT AAGCTCGTGCCACCGC 3’
ERB2-F1: 5'AACAAGCCGCTGCGTCTC 3’

6 3'RACE.F2 ERB1-R2: 5'CGATGGTTTCTGCTTCCTGACTGG 3’
ERB2-F2: 5'TCTCCCACATCCGGCACGTCAG 3’

7 T-B-actin-F/R F.5'- CAGCAAGCAGGAGTACGATGAG-3'
R.5'-TGTGTGGTGTGTGGATGTTTG-3’
F.5" TGCTTCAGGCTACCACTATG 3’

8 T-ERBI-F/R R:5'CTCTTACGGCGGTTCTTGTC 3’
F.5'CAGGTCAGAGTTTGGTAAGG 3’

2 T-ERB2-F/R R:5'ATGGTTGAGTGGTGCGTGIG 3’

10 T- ERw-F/R F.5'-TGCCCAGCGACAAATCAG-3’

R.5'-CATCATGAACACTTCGTAGC-3’

1.4 FSH

A5 F Vector NTI 8. 0 #1 Clustal W 3k {4
AT I Br i RER 753 K R IR 7o
%54 GenBank BB & H ERa/Bl/B2/y
BHARERF S, 5H MEGA 4.0 5, i 45
i 48 %% (Neihbor-Joining , NJ) 3 11 Fpig & #28
AT T o F R R LS, Hep LI (Homo
sapiens) ERo/B/y1/y2 FF 3 R oM EE, =i f5 B8
I FEGR R, B JE R % (bootstrap analysis ) %
1 000¥K,
1.5 MEHEZHRRL/R BERERATIFEEH
ARFRIE

BAREWEZHEST  B1~5 pg BAES

JEf B RNA 47 RT WA SR —8 . AR
2|93} R-p-actin-F/R,R-ERB1-F/R 5 R- ERB2-
F/R 4354 1¥% B-actin, ERB1 F1 ERB2(FE 1),¥"
R By /Ny B2k 1136 bp, 135 bp #1121 bp, 3~
YR ERE, 2 EERE T 8 H KR
DH5a #7, F 37 C 180 t/min #% JK Ik % i3 i 1%
o M LRFERTI Y TEE PCR &, FH MR
REM T, I BH 4 4 kI OD 1, i+ 8k
B ¥einiEm EARETT 10 FRTIF R, ik
SAREBE . DRFIRRBRR FURL A AR 7E L
P ER PCR X EH 1 (ABI-7300) , 20 uL &
M, & Power SYBR Green PCR Master Mix
10 wL, B\ F#5145(10 wmol/mL) & 0.4 pL, &



1# =

B, % AT B MR B ZAMA LA cDNA 17 L4 RO R S HRE R 11

44 [Fii DNA 1.0 pL,ddH,0 8.2 pL, &M
50 C 2 min,95 C 10 min, 3R )5 40 MEH:95 C
15 5,58 T 15 5,72 T 30 s, L5 KBUA R
HHZk 77 (65 ~95 CHEIN,® 0.2 THEM 1
W), USSR EY ., B MHEREE 3R, KR
BRAMR,

B E TR BB, R ERE REURA
WEEAT Eim Bk R TR BB
K OH SR 8 10 Fh4HZUE RNA, £ DNasel 54k
JER ¥ % N cDNA, H T-B-actin-F/R, T-ERB1-
E/R,T-ERB2-F/R 3 X} 5| ¥ 53 BT . K
S 3% € e B X IR (ddH,0) 1 B3R 10 £5 &
IR R EAH AR E R, BN 3
ANEE, 20 uL MK F& , & Power SYBR Green
PCR Master Mix 10 pL, k. Fi#5|# (10 pmol/
mL) £ 0.4 pL, B4 fk DNA 1.0 pL &4
RNA #5451 cDNA 1.0 pL,ddH,0 8.2 pL; %
NARHFE . HREIES BRI, BRETR
fellFEAH ERa,ERB1 F1 ER2 & &, NHK
FRAAL B, W S AT PCR 22 5, 7+ BILLE I
#H (ERo/B1/B2) 5HBEE B-actin 1 HAB 5
BT b H B EESHA PR REBBR
1.6 SMRBHRIMEHRNTFTFECBRERT
& ERo/ B,/ B, E B Ry FRE e

S E, 24 h J5 , SR BG4 AW B A Y
i AR R BR 3 FPALHE B RNA, RNA &
DNasel JH4L R ¥ 3 )5, 70 %I T-B-actin-F/R,
T-ERB1-F/R,T- ERB2-F/R Hl T-ERa- F/R P45t
B YREfTY ¥, H, T-B-actin-F/R, T-ERB1-F/
R 1 T- ERB2-F/R 5| #1335 [FHR 53 75 5347, T-
ERa- F/R 5|#F 5 .3 1, ERa 33 i BE K/
95 bp, BRIk £ 3 37 AR B W
Eil o
1.7 HARRZEBESHT

B 8 2 H B A% % % & (ERa, ERB1,ERB2/
B-actin) FF- Y {H £ IR RN, BB 207 R A
SPSS 15. 0 45114347 344 Duncan KLk #1722 E
HER, P <0.05 B ER B,

2 R

2.1 BFIEE3EfE ERBL #1 ERB2 cDNA 3=
RIS
BAIWF JE £ ERB1 cDNA 2K 8 4 262

bp (GenBank accession NO. ; EU862260) , H. FF
B %) % #E (open reading fragment, ORF) 41 &
1 674 HEF 1, FL 408G 557 AR, &
HR> T8 %62 ku, 5'-UTR #1 3’-UTR 434
239 bp 12 349 bp, HEAIWF e ERB1 HER
B 5EBEMES FIaMER LS EARR
P AR 99.1% 1 98.9% s SFIR S B K4t
W & ( Haplochromis burtoni ) | 2B # ( Acanthopagrus
schlegelii) . 4> & # ( Sparus aurata) |, # %5 ( Perca
Sflavescens) B [F]JR4E7E82.6% ~94.2% Z 8], BT
EHREBBENFEIRHE(48.9% ~79.8%), 5
W2/ NEL BB ( Pan troglodytes) 5 ) B9 I
K, 47.9% ~48.5% ,

WA Z F A ERB2 cDNA R4 2 506
bp( GenBank accession NO. ; EU862261) , 44 5’
FEHmIB X 393 bp, 3 JE4H5 X 109 bp,2 004 bp
ORF, 4i#i% 667 IR ER, MM ER D FEAN
74 ku, HENEERFINERBRES FEAKE
TRHERIL 98. 7% , 5 HAGYy A [F IR 1 o = B AR
YORBIE BRIR O BS5(81.8% ) > 8L HHR
#(76.3% ) >#£IF B HIT I8 (64.7% ) > 8 H
BIBE D M (55. 0% ) > /hEL(43. 1%) > A
(42.9%),
2.2 BEATFIEEH ERBL 1 ERR2 fEHAES
R H

5% B MR XA MER TP EA
WEER o AL, BAE F SR AR B 2k
R RA B ZAREF IR 6 1 ThResitis, A
WHEAEME B Z MM TR (ERRL/B2) 5
MR o Rk (ERa) FFIREERSHE K &1 T RBSS
MR AL 3R 2, RERT W E E Xt
(B 1) R ABATFEAR 3 FF ERs 1 ,C X
(DNA £56 X)) REBRTHIZHEESZ 4, D X (£
HX) R TR, A/B K (BRMEX)
Ko [B—2Z AR A T BB 888 B A
B, iAW Z e ERBL F1 ERB2 ) A/B Xy
FUERE 35.1% ., 7RG IR BF) T I
# ERB1 A1 ERB2 4375658 & I & 1) ERBL
FERB2 HIFRE (K 2),
2.3 BRATFEEBHR ERL/R EFEMAR
ki

K ALE 244 647 SE Bt PCR, 4351 313
W2 B-actin, B ) ZH ERa ERB1 #1 ERB2 4 &



12 K = % R 34 4%

PRIERIZ, AARERZI RA B RBILMMXR
(R 20.99) . £VAMRMLNRA RIE, YR
A RAFRIY R R

®2 HEMITFIEE 3 ERs HILELLE
Tab.2 Identities among three estrogen

recepors( ERs) of Oreochromis aures %
ZEI, domain  FLPH gene OaERa  OaERBl  OaERB2
OaERqa 100
ORF OaER 1 41.5 100
OaER 32 38.1 49.8 100
OaERqa 100
A/B domain  OaERp1 14.8 100
OaER 32 16.5 35.1 100
OaERqa 100
C domain OaER 1 85.4 100
OaER 32 83.1 89.2 100
OaERqa 100
D domain OaER 1 11.8 100
OaER 32 15.5 15.3
OaERqa 100
E/F domain OaER 1 47.6 100
OaER 32 41.9 48.1 100

WA FIE 4 ERBL/B2 ZHZEFTR Y 10
FHRPHERE(E 3), ERpL EEENEM
RBBERR,BEJFE. FREMRHARZ, X
HAWRZBH B ER T HMBHR(P<0.05),
FHAMRLIE B RHIURKKONIIE > 55 > i
BE>EE > >8> TF Bk =38K> 8 >,
ERP2 EH7EXE & XS AR FLE
HEHAAWE (P <0.05), ERBI 7EUNE FEE
BETERPHESIZBEST ERR2, K5
Hrp ERB1 MFRAE 2 ERB2 A 164 15,

2.4 SpEMEHEX ERo/BL/B2 EERIEH MR

Ttk B I 2 JF 4 B R VR ST M B E, 24 h
J&, PR ERa 1 ERB1 FEFFFREHE LA,
H ERa 19 7+ 55 18 & B oK, LR AR R BRI
M. 7EE, BMAEHEHEENT. 5 my/kg) , T
Ffji ERo WRZ B RS, SWRAFEDEEE
(P <0.05); F iz ERB2 EEPH KRB NEA
BEB, FEP 3 AREREBEPEE, F
B(2.5.5.0 mg/kg) ¥ F I, Wi E, BHE
(7.5 mg/kg) HNH EF+, K ERa HRZE D
ERAE(P<0.05), &P, EHE BRA
ERR2 EFEMERZEF S, U . mAIE4 (5.0,
7.5 mg/kg) KIFHIBE K (P <0.05) , i ERa/Bl
PN EEMRBENREHB L,

3 it

A S T E B A B A MR Z A
B WEI (ERBL 1 ERB2) 273, AEMFF|F
VR B XA TR F 5 F RS
(58.7%), 5 B A W% k2 ERa ( GenBank
accession no. CAA63774) B [5] I8 1k M| 48 X 4% {5
(5% 43. 4% F1 40. 5% ), BAIWF
ERBl 5[FBEZ FI ARBEHEREIL9.1%,5
L HHEALNBRAR R FE R (82.6% ~
94.2% ), ERB2 RERFF| 5T F AR
Hh 98 7%, 5 HEAEXNERMERMK
(55.0% ~81.8% ), 7ER#EC MMM R 2K
RERIFIIME K RGN 5, ERa A1 ERB
SrBIRERE, I A ER B RG X RBIT,
ERB PFPIEEIF 73 BL A1 B2 I 5Z, BAW B 3F
i) ERB FFPIE AL 53 J 55 5 8 B B 3k & 5 M bt
WRRE RGEHEYEBELRE BRERE
B HERHRE, REHILR BT Y%
S

HHESI YRR KB o F AR, W 4
4 A/B,C,D,EFF 6 MIIREX . i T &I
A/B ROGHEFEIE X, EXBE & S A1 P ZEMR
Bt ,S BEMRRERILEHTE A RERE L
F H # B ( mitogen-activated protein kinase,
MAPK) 14 T b 75 , He P 8 B2 s (P-X(1,2) -
S-P) 2 MAPK W fE FI RGP R o Befi &
BAET#M3IW ERa & ERB 9 A/B K™,
E/F R AFRHRGE AR, ZXEH 5 MBS,
REBEESRANS S, ERTEN E%E
/Y , 5 DNA 546, BT &
BT (B ) , B4 240 M i S BB 2 5T |
AR A SR S 25T BT B A
#R ERBL/B2 2k A/B KE & S Al P ZERR
FREE, 1 BA MAPK #EERI A R (P-X(1,2)-S-
P) My SR E T 2R F YR, (BRI
YR A S B AR, Hd, BAES kA
ERB1/B2 i) MAPK #FERIf R 5 & A FEF
B i ERBl WM, B 5 & 3k 4. 68 45
(Anguilla japonica) . B.# ( Pagrosomus major) ., JI\
W& ( Xenopus laevis ) , 3 ( Gallus gallus ) , %% 58
( Coturniz coturniz) , I,/ DR R NFHA G S
VRN BEAFE, 75, BATWPIESE A/B KKE
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JIk

B, % AT B MR B ZAMA LA cDNA 17 L4 RO R S HRE R

13

CCIRS2YTOG
(SPEVSIDSATVCIES YT OER

* * *

(aFR-B2 T 53FRICADFL>LLCLERYDS

YIETT3 T2
CaFfR-B1
CaFR-B2

ket K BAE A R A R A A L kA LS

OTNE 10
SREEEGEEZEDTSO_FTEER

5M BZTECHLIAT—RFEYL ELEPEZE
CF VETECHMLIAETTEYESL ELCEEREE
72T MZIFCHMLIATTSRFESL EL;PE_._.JLF-'J‘I] L:

R Sk b kot 4 =k kw o=k kwxkEhatede C

SRHRI
CaFR-B1 L EDLLOCKICAIIH -
(aFR-B2 + FLLLOCKICEETA

FHx == e h *

B1 HBATFIE ERa ERBL 71 ERB2 By BB 75 LL

OaFR-a ,OaFR-B1 #1 OaER-B2 A3 B A T2 Ik £ ERo (GenBank accession no. CAA63774) ,ERB1 ] ERB2; * R{RSFEEB
BE; VRAMERERSS ER B 5HNHR; O ERSHER 1A ERE HEEFNEER; B AHEHS B EB7E MAPK

BRRRALALA R B R R EL ARG A S 4 SRR SR IR RS 1 ; B 40r BA LD dE f ERs BRTRII BRI R

Fig.1 Multiple alignment analysis of three ERs amino acids from Oreochromis aureus

OaFER-a, OaER-B1 and OaER-B2 represent O. aureus ERa( CAA63774) , ERB1 and ERB2 respectively.

* indicated conserved amino acids; ¥ denoted eight cysteine residues for construction of zinc finger motif;
@ denoted amino acids interacting with estrogen receptor response element( ERE) in target gene; black shadows indicated the potential
MAPK phosphorylation sites; grey shadows showed the helix structures of the ligand domain binding to estrogen; conserved functional
domains of O. aureus ERs are fenced off by vertical lines
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K =¥ R

34 %

&Eblack porgy (ZE#J)ERB 1
gilthead seabream(&:L#)ERB 1

76 European seabass (FH4f5)ERB 1
————Atlantic croker (KPH¥ELRA B 1) ERy
99 largemouth bass (X [1Z#&5)ERy
killfish (JEE#)ERB 1
_82] Ablue tilapia (RFT P HEM)ERB 1
o W:nﬂe tilapia (EZFIEM)ERB 1
rainbow trout (Y[##)ERB 1
goldfish(&#)ERB 1
100 zebrafish (B4 f#)ERB 2
goldfish (&f)ERB2
rainbow trout (Y[ 44)ER B 2
93 killfish (JIR#¥)ER B 2
86| 1007 Ablue tilapia (BFIYEZ{Fi)ERB 2
L nile tilapia(JB%5 B:#)ERB 2
100 European seabass(F{A#5)ERB 2
73 Atlantic croker (KPH¥ELRZN A & i) ER B
largemouth bass (K1 EH%ERB
black porgy (ZE#I)ERB 2
EE gilthead seabream(&:LH)ERB 2
68 goldfish (&f)ERal
100 ’_|: zebrafish (B 5f)ERa
goldfish(&fi)ERa 2
96 ——rainbow trout (4T#E)ERa 1
100 L—rainbow trout (YI#¥)ERa 2
L 100——blue Tilapia (RF|EF{)ERa
95 L nile tilapia (EFZAEf)ERa
% killfish (JiK#§) ERa
o1 largemouth bass (k1 E#H5)ER a
21 ———Atlantic croker (KPS A L EM)ER
59 European seabass (FHA#%)ERa
53 —black porgy (Z4)ER a
100 gilthead seabream(&:3k#)ERa
human ( A)ER a
100 human ( \)ER B
100 human (A)ER ¥ 1
100 —— human (A)ER v 2
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Fig.2 Neighbor-Joining (NJ)tree constructed based on amino acid of estrogen receptors of teleosteans
ERB1/B2 of Oreochromis aureus are marked with A

Accession nos. in GenBank: 2 (Acanthopagrus schlegelii) ERa: AAL82743 , ERB; AAL82742 , ERB2 : ABY60988 ; <3k #f ( Sparus aurata)
ERa: CAB51479, ERS1: AAD31033, ERR2; CAE30470; % #if # ( Dicentrachus labrax ) ERa; CAD43599, ERB1; CAD33851, ERR2:
CAD33852 ; KPH S A & £ ( Micropogonias undulates ) ERa: AAG16713, ERB1; AAG16711, ERB2: AAG16712 ; K 1 B &5 ( Micropterus
salmoides) ERau: AAGA4622 . ERB1 : AAO39210, ERB2 ; AAO39211 ; JE5 8% ( Fundulus heteroclitus) ERa: AAT72914 , ER@1 ; AAU44352, ERB2:
AATT2914 ; BLFI| T B 3 £ ( Oreochromis aureus ) ERa: CAA63774 ,ERB1 ; ACF75102, ERB2 : ACF75103 ; J& B B ik fi ( Oreochromis niloticus )
ERa:Q9yh33, ER@1; QOYH32, ER@2: ABET3151 ; 4T 8 ( Oncorhynchus mykiss) ERal ; P16058 , ERa2 ; ABAG0432. 1, ERBL; ABA60433. 1,
ER@2:ABB73309. 1;4 fa ( Carassius auramus) ERal ; AAL12298, ERa2: AAR17610 , ERB1 ; AAD26921 , ERB2 ; AAF35170; 3 I £ ( Danio
rerio) ERat: AAK16740, ER 81 ; AAK16742  ER@2: CAC93849 ; A ( Homo sapiens) ERa : P11474 ,ERB1; NP_004443 , ERy1 : NP_001429 , ER2:

AAC99410
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Molecular cloning, tissue distribution of two estrogen receptor
B cDNAs of blue tilapia ( Oreochromis aureus) and
effects of estrogen on their expression

LAN Tao'?, LU Mai-xin'* , YANG Li-ping', YE Xing',
ZHU Hua-ping', GAO Feng-ying' , HUANG Zhang-han'
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China )

Abstract: Two sub-type estrogen receptor f ( ERB1/B2) cDNAs were obtained from blue tilapia,
Oreochromis aureus by Reverse Transcription Polymerase Chain Reaction ( RT-PCR) and RACE. The full
length cDNA sequence of ERB1 was 4 262 bp in length, containing a 5’ Untranslated Regions (UTR) of
239 bp, 3’ UTR of 2 349 bp and an open reading fame ( ORF) of 1 674 bp which encoded a putative
protein of 557 amino acids with an estimated molecular weight of 62 ku. The ERB2 cDNA was 2 506 bp in
length with 393 bp of 5' UTR, 109 bp of 3’ UTR and an ORF of 2 004 bp which encoded a putative protein
of 668 amino acids with an estimated molecular weight of 74 ku. The deduced amino acid sequence of
ERB1 of blue tilpia possessed 99. 1% similarity with the counterpart of nile tilapia, O. niloticus, and
similarities with other Perciformes fishes were from 82.6% to 94.2% . The ERB2 amino acid sequences of
blue tilpia shared 98. 7% , 81.8% , 76.3% , 64. 7% and 55. 0% identities with nile tilapia, Micropterus
salmoides , Oncorhynchus mykiss, Fundulus heteroclitus and Danio rerio respectively. Blue tilpia ERB1/p2
were clustered with nile tilapia ERB1/B2 respectively in the phylogenetic tree. ERB1/f2 mRNA
expressions between male and female were compared by Real-Time PCR ( RT-PCR). ERPs were expressed
ubiquitously and differently in ten tested tissues. ERB1 was significantly expressed in ovary, testis, liver,
kidney and intestinal tissues compared with other tissues (P <0.05). ERB2 was highly expressed in testis,
liver and kidney (P <0.05). In ovary, testis, intestine and hypothalamus, expression of ERB1l was
significantly higher than that of ERB2, and it was 164 times of ERB2 in ovaries. After 17 beta-estradiol
(E,) was injected for 24 h, ERo/B1 mRNA in hypothalamus of male blue tilpia was increased, of which
ERa increased significantly. Expression of ERa in hypothalamus increased significantly in 7. 5 mg/kg E,
treated group, while no significant change was observed for ERB2. In pituitary, expression of ERo/B1/32
in the low and middle E, concentrations (2.5, 5.0 mg/kg) was down-regulated, but up-regulated in high
E, concentration group (7.5 mg/kg), and significant difference was found for ERa (P <0.05) . ERB2
expression was increased in testis significantly (P <0.05) in middle and high E, concentration groups
(5.0, 7.5 mg/kg). No significant change was observed for ERo/B1 expression. The different distribution
of the ERB1/B2 mRNAs and different regulation of ERa/B1/82 mRNA in hypothalamus, pituitary and
testis by E, indicated that various biological functions existed among these three ER subtypes in blue tilpia.
Key words ; Oreochromis aureus; estrogen receptor beta; ERB1 and ERB2; tissue distribution; expression
regulation
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