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EPCREF i, % T A RWEMEF I

(TAM)Xf Z AR T MR RER. WEBH. FREERATERXFHREARLN Y
o HRER, FTEKETAMMYMERFER M RRERATEZEY T, EE-TEZ
LHHE TR R FRARTHINEE AR (V) B FEM K ZKERR), % F®RZ
PR RXR)Fo 8 7 #1 % % A (EcR) A B R ik 34 % 2| T TAMEY B oy, Vbt W 72 9 5 An AT iR i o
By & kAT 9B % 2| TAME 306 ; K% E TAM#1(6.7F113.4 png/g) (@ 3 7 9 5 Fo fig b 2
W ERREL B 8y %3k, (B & R ETAM (20 png/g) ¥l 7 K # 4 4 R F ERRIE B & 3k ACF
Sh IR E ST TAMRE = e 4 F 48 U9 58 A0 BT R IR F 09 EcRA B & 8 i % fu X 5 ERRZL B kA
M M, MR ETAME# T 07 & P RXREH By Rk, WIFRRYRIREE XKL
FRm. AR AYW, TAMBI WG Vg H R A YW &KX F, FHERRWECRT i 45
THHFIRF RN ZARTENEL TR RAELE.
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20 3 5 3 A RV R A A 22 i A B e R
[F] i 2 5 R 38 7K P 52 B E B R 1) 5 e 7

Ry, WERAFIBRIERE R,
Br T MESCR LIAL, b AT 37 21 A AE OC 3K al g
IR o i, ©F BT 3 B W Rz 3 R K =
Z 1K (ecdysone receptor, EcR )i i 18 2 %5 37 ) it 1)
GRS MEAEZS SR EFRED, 48 RXZ IR
(retinoid X receptor, RXR)-5 I 32 JE g (MF) o] L)
T Aok A B 5 TR R v g DR 2 kT
TN R F AR, PR ST M R BT
FH AL A2 R FE IR R 50 A B T 1 ik E 3R X
B 5L F AR AL

=R T (Portunus trituberculatus) 2% [F
TR K SR 2 2 —, {H I 5 B b A O
HEBAR —HERIIZ™ W KRR —AEE
[F R, ol 35 5 A A B B R R AT RE S L
TR UM R, (HHEARFHALEIORN TR BT,
AR S5 SR FH TAMIE (R 1 58 3750 52 56 F o e
HPCRELA, FHEHITE T AR Z TAMXY =R
TR DP SR BOM T PR 98 B 5
#E— 2P BE5E T TAMX P 5% B AH G4 2P ERR |
RXR . EcRHIBP 8 8 [ J5 (V) K 35 1 52,
DLIBI R TR B 5 R 5 3l 0 e 3R A PR R AL ) 2
HEFCRRZORL

I U E S RS RES

1.1 LA 5FEEG

S = P M T R R IR 3 I K AR
JT )i 7R B BIE b 1) 5 AD SR A YR L B0 b AR A
H150~200 g, B 558 A 10~12 cm, Bk fff i 5¢
WA AR ST B HEME AR T 200 X
HRTHEEMOENEAKRSE T, AT =0
WTF W 5 F AR R B R AL, R se
50 J0 ) R L A BB R T MR R R G AE
(K <58 x5 =33.0 cmx27.5 cmx35.0 cm, KIR
25.0 em)™?, FRFEMECHR A B AS XA, — Mk
A 295.0 cm B ANV (AR T VAR 53 A —M
PR DX, PR I FEATE DO JE A TR LR E T K
P b, FEPEME BT E N K Uit (K x B x s =
5.8 mx2.4 mx1.7 m), BFNKIEHHA 60 H LK
BEAE . B3R A H 19:00% B A T E 1 1~3%
5 DR AR 8 I A DA QT VLR R R A B ] A=
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7, RiAR2.5 mm, R E38%, BT EE
11%), K H 10:007F% 3 5L 1H FIZEAH 5050 H 8 2
FR—JAG, Pk 150 F AR {4 FLIS IR B4y i A
W T IER S . 1F 255 58 5256 1 (8] 201447
1HIH—12H5H, #£35d, 1ER S W A5
B HH R R R AR — B, SEE IRl A
SROEIR, JKIR N 14~24 °C; EhFE K245 pH: 7.0~
9.0; VAR AKR TS mg/L; A /NT0.5mg/L;
WAHFRER /NT0.15 mg/L,

1.2 SEIE. FEEEMEMHE

SEEG oM S, B3NS [R) ¥k BE TAME: 5 41
(6.7, 13.4F120 pg TAM/gl& i &), Jo/K 2 5 5t
CHRNARTES A2 X B, AR S30 H iR . TAM
I [ SigmaZ 7] (T5648, =99%); T TAMA 5%
FAERER K, PR 4R I R TAMY s F
e gt TE SRR IR0.5 nL/ghf & P b v
THE, ARSI rh =R T T 2R 5T 4200 g,
FE SRR 100 Lt ", A B0 B Sk Uik R 3 e
Ab o RS — R B, A IE S g
B0, 7. 14, 21, 28 difbFT7EST, L3S K
IR, REEFTFE2d,

BEAS S I8 20 43 B BEHLOR AR 1S A4, I
K AR T B8R RK 43 Jo RS 8 AR (R 1 20 0.01 @),
SR G WU A HUBE Y I R AR AR SR, H T
TR V-AF B R F O 0 200,001 @) J= 43 91350 1T 1 i
18 % (hepatosomatic index, HSI, %)=/ Ji I 8/ 44k
i & %100, BP 5 $5 %7 (gonadosomatic index, GSI,
%)=B 5L 5 /R T HE <100, [R) A SR 4 4 FLUE AR A B
BORFBOMR . BT L MR R B8R 450.1 g,
W R R 5 RAE T80 °CUKAA H T BRNAJR IR,

1.3 LR E EPCR(GQRT-PCR)

ik S RNAE B M & (TIANGEN,
Cat.DP419)FE 45 ZH 41 (1 SARNA , 38 23 B g
T JC HL K N 58 A0 o0 o 0 B 1T 4 ARG T RN AT
SERCRE RN Al . 45 HU100 ng BURNA K i % Sf 5
M, SR 355 £ (TaKaRa, Cat.D2639A)
185 —HEcDNAG L. Lo DL =M 7580
18SHE A}y 56 ' 2 T PCRAG N S 3L P Fir 4y
S A A T A TR R R A R D,

% % TaKaRa%¢ 6 8 it PCRIX 7 £ (TaKaRa,
Cat.DRR420A) U H] 45, FF Al cDNARS B 7 B 5
PEATFRE M &Y 1S . Y ARRe YR, B
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F1 KHEZPCRHISIHFTI
Tab.1 Primers and their sequences used in

this experiment

ElE7Ep A BRFF51(5'-3") RIS
primer name sequence source
18S-F TCCAGTTCGCAGCTTCTTCTT [35]
18S-R AACATCTAAGGGCATCACAGACC [35]
ERR-F CCGAGAGTTTAAGGGAAGACGA [19]
ERR-R  TGATTTCACAGTCATTGGCAGC [19]
RXR-F TCACACACGACACCCAGAACA [36]
RXR-R  GATGGATGACACGGACATAACAG [36]
Vg-F TGCTGCCAAACTATCCTTCATCC [37]
Vg-R CAACTTATCGGAGCCAGGCAATC [37]
EcR-F CAGTGCGTGGTGAAGAGAGA [38]
EcR-R GCAGACATTGGACTTGTTGG [38]

SEAT N S 3L K Y B R 95%~105%, bRifE
i 26 RPK F0.990F, i € qRT-PCRIZ M & R 5 7%
F. qRT-PCRAG AR R W2, [ 2544 H95 °C
AR 30 55 95 °CAEMES s, 60~61 °CiR k 30 s
(Vg. EcRFIRXRFEIN }y60 °C; ERRFEIN K61 °C),
40NMIE I . R H ABIZE G & 8 PCRAF HT (Y (ABI-
7500, ThermoFisher, Singapore)i#t 17 H A5 4 K 1 14
S 35 N B S 98 6 58 I PCRA M (QRT-PCR), %
ANFE Y H bR P AN 2 R B A 3R

*2 BREEMASEREEEPCRR MR

HFRmME

Tab. 2 The volume of each reagent added to the PCR
mixture used for qRT-PCR of target genes and
reference gene (189) pL
vl H bR A 185
reagent target genes
SYBR Premix Ex Taq™(2x) 10 10
PCR Forward Primer (10 umol/L) 0.4 0.4
PCR Reverse Primer (10 pmol/L) 0.4 0.4
cDNA template 2 2
ROX Reference Dye II (50x) 0.4 0.4
dH,0 6.8 6.8
Total volume 20 20

1.4 BUESH

KHNSSVE NS, TTHAC, WL /A

AAC=ACrpg iy —ACrg B AACE, 27220k A
1) DR AR R 3K 5 #4743 B o R I SPSS 17.0%K
X QRT-PCRELHE AT GE 1150 B, i A B >R
V- {H +hR 1fE 1% (meantSE)R 7k, K H]Levene[G ik
HEAT 7 2550 PR R I, YNl R S T 22X
53 P B A7 B IE sX BT 7 AR AL B, R HAN-
OVAX S 285 5 il 47 7 225387, R FH Tukey [G %
T2 EILE, BP<0.05H A ERFEE.

2 4

21 AREKEBAERERFIXFERMIPE
b 4-1:0kA

RESFHYAE R R, TKOEAR
2, TAM 20 pg/giF S H Mk, HAHNZR A
3 (P>0.05) (1), #LOPSEIEEm 5, RiEHA
T E, TAM 6.7F120 pg/gik ST 41 B KT AR 5
4 (P<0.05); SL/KLBEFESHAMLIL, 4
TAMBEWE Ml Op L8 %, B X W F =R
(P>0.05)(IE12), %FF T e B 48 %5, SLH A ] 1
JC i & 22 5(P>0.05)(#13).

a

100 1 a _EI‘_ +

a

"1
a

60 A

40 A

AFIEE %
survival rate

20 A

1 2 3 4 5

B 1 FAEIREIMETAMI = HHK T 5
FIEENFM
B B B & A M R B R Z R A B3 (P>0.05), AF - BERR
# 57 5% (P<0.05). FER
Fig. 1 The effects of exogenous estrogen antagonist on
the survival rate of P. trituberculatus
1. 6.7 ug/g TAM; 2. 13.4 pg/g TAM; 3. 20 pg/g TAM; 4. ethanol; 5.

control. Same letters at the top of the columns indicate no significantly
different (P>0.05), while different letters at the top of the columns indic-
ate significantly different (P<0.05). The same below

22 FARREMHEZRAIMNNELFEX
EERIEH M

e m e R BN, ANFEW B TAMX A

i
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OF AR R %
GSI
S — N WA LG XD

1 2 3 4 5

2 FEIREINETAMM = HFRF 5§
CE EiE A
Fig. 2 Effects of exogenous estrogen antagonist on the
GSI of P. trituberculatus

9_
81 a a &
a — a
74 1 —E
X
< 6
=
L5
T,
#
H 31
o
2_
1_
0
1 2 3 4 5

3 TELEREINETAMM = %R F 5%
FF R B 45 B RS20
Fig.3 Effects of exogenous estrogen antagonist on the
HSI of P. trituberculatus

[FZHZ Vg, ERR. RXRMEcRE:F KK A T
o, Ve, IS TAMAIICK & BEXT
B0 I R b Vg 3k DR 3 A M A S S A ) AR
(K 4),

B HEZ Y TP ERRS 5 ERME 538 i1 *Y,
JFFHMMER A B HEZVI R, M l:l:ﬂ:EcRﬂl
RXRIEIN , ERRFE [F I AR S I5 AF 5% 1 = A JE I

A I 256 X ERRFE A A e ik 34T T B 12 WK
M, 5L, ERRFEINAEUNEL | JIFEAR . Jkif
2. My . AR RS )z Ris .

TEORE T HEHITAM 6.7 pg/g. 13.4 pg/gl fik
T35 40 B ERRFE PR 63K K P85, TAM 6.7 pg/g
W E =T CEEA R EE S 41(P<0.05) (£3); 7E
JEBEAR T, AN BT TAMALI G T ERRIL H (1 5
IKAKSE, H AP TAM 20 pg/gl B EKF13.4 pg/g.
T I RN R 33 S 41 (P<0.05) . FE il f 4y
H, 3N TAMYE ST 4H A9 ERREE K 26 ik 7K OF fik 2%
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207
M 6.7ug/g
181 M 13.4pg/g
M 20ug/g
161 JK B ethanol ¢

TH ]LHE control

—_ =
[N
1 1

84

a

44
24
0

G ovary

e

VR R IR A ik =
the relative expression levels of Vg
)

' JF/#ER hepatopancreas

4 FREIRESNRBERMRFERTIR FEEIPEM
IR AR o Ve E R B 200
Fig. 4 Effects of exogenous estrogen antagonist on the
expression of Vg gene in ovary and hepatopancreas of

P. trituberculatus

T OWEE S ARG A, HR G4 /) ERRIE
[N 235 /K (2 3 8 T B 5 40 (P<0.05) . 15 g
WA H, TAM 6.7 pg/g#l () ERRFE N ik K
FXT AR, AR U TE B 2 5 (P>0.05), TEHR
Wi, TAM 20 pg/giF 51 41 1 ERRFE IR F ik 7K -
FiRERAM, HRLEHESAREP>0.05). F
KEHesH, TAM 6.7 pg/gH IR 5 4 19 ERRAE
Rk K F e, TAM 20 pg/gid it 4 & %
(P<0.05).

GRS, FESTTAM 6.7F113.4 pg/g4l iy
EcRIEH ik 558 (P<0.05), HAKH LR F
225 (P>0.05) (K15); TERFBEAR T, 3 TAME S
4 1) EcRIE TR 22 3K 7K - 35 8 AR T 2 et 5 41 F
KOSAH, Hd6.7f113.4 pg/gHA% T 20 pg/gd
(P<0.05),

PR LI, TS TAM 6.7 ng/gl 19 RXRIE
[H ek K - % 1 (P<0.05), HARHEZERALE
(P>0.05) (E16); B, RS MRXRAE N
F KK 5 (P<0.05), 3N TAMT: S 41 e 7k
LT 2 [0 JC 8 3% 22 5% (P>0.05).

3 iR

KA T, TAMEA o fBH"",
S 45 R B OR ST TAM 20 pg/g4H M 1F 5 R &
fiX, ESANLRMAFHERLEF AL, KA
I T A FH B TAMUE B X = P i 1 18 ofe Ui G I i
MEEME . M FIEK OEELL, TAM 6.7H120 pg/g
4190 BLIE BT AR . AN S TAMIG , B
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3 TRIRESNFMERMERRB AR 78 & AN ERRE E RIS

Tab.3 Effects of exogenous estrogen antagonist on the expression of ERR gene in different tissues of P. trituberculatus

TAM Tk 2 AR
6.7 uglg 13.4 ug/g 20 pg/g ethanol control
YREL  ovary 2.20+0.09™ 2.36+0.07° 1.83+0.14° 1.82+0.16" 1.99+0.12%
TR hepatopancreas 3.7240.75% 5.60£0.37¢ 2.99+0.49° 5.39+1.51" 6.48+0.48°
P4 cephalic ganglion 6.10+£0.99° 6.50+1.32° 4.98+0.83° 11.48+1.96° 18.36+2.69°
Mgz 45 thoracic ganglia 10.81+1.09 7.69+1.53" 7.37+1.89" 6.83+0.89" 7.57+0.94*
HRHE  eyestalk 6.83+2.16" 6.19+0.85 2.07+0.45° 4.90+0.72° 6.17+0.77°
K%i#s  mandibular organ 9.41+2.19 4.66+1.24" 1.99+0.41° 6.54+0.52" 12.00£0.66°
I FATEAR FIARC A F) /NG 7 REROR 22 7 T35 (P<0.05)
Notes: In the same row, values with different letters indicate the expression levels of ERR gene were significantly different (P<0.05)
25 B b 5 -
3 —I— ] TAM 6.7ug/ S TAM 6.7ug/g b
Tuglg Tu
P b 1 TAM 13.4ug/g ? TAM 13.4uglg
g 2 201 = TAM 20pg/g g © 41 TAM 20ug/g
'7‘: I LK Z.EE ethanol ® Je/K ZE ethanol
ﬁ 2 Il =58 control E o ZEEXIE control
—_— (]
15 2
= gg3 b
e oo .=
* 2 a7
g8 10 29
2 g2+
o o
S 2 Sz
RS 5 § S ]
g ©
o a a a a 5
4 - £
0 . -

YUEL ovary JH I hepatopancreas

5 AREIRESMNFRERRFBRTIXRFEINERN
FF B B EcREE [E] 3234 B 72 1d
Fig. 5 Effects of exogenous estrogen antagonist on the
expression of EcR gene in ovary and

hepatopancreas of P. trituberculatus

FEECZ BT —E I, R TAMATRESZ M T
N EE . RFEAMIREN, —ERENTAM
A LLYE D HEYE T 86 (Oryzias latipes) TR IR TE 5517,
AR S0 v S [ Ah B2 ) — e M A O LR A2
SR, AT AR R R S8 i = e R T
WO KL BFINRAERKD, KN VgEBE S R
W, BEARIMEE S TAMAT I GST, H
FEAR AR E B ROR
ARETE, TEPERR & B R B AR s
B 5 R TR R 1 R A B AR, EAR S
AR T ST AMBE % BH 52 40 ) O S5 R R
VehE N 1 FRE(K4), FIFERY, Sun® ikl #F
fiff £ JHF JRE i v g B DR ) 2R 3K KT B A TAMIK B
R 38 0 T 2 B . Vet T B 5 3 B B S K

S

SR ovary JIF /IR hepatopancreas

6 ANEIREINRERRZ TR FEIPEF
BT B AR o RXRES [E] 3R 1% B 521
Fig. 6 Effects of exogenous estrogen antagonist on the
expression of RXR gene in ovary and

hepatopancreas of P. trituberculatus

FEXEZ, TEEWTHYINEL B WRK
IR R 2 A B R O LR RRA DB g R 12 18 Al
2, T B SR AR R T2 R ok O B e AR O R R ik
YRV BUR S50k HEsh ™ #E T R T 4
H, TAMX Vgt K 3R 35 £ 76 10 2 i 4 il 7 H
F U TAMAT GE Fil A J5 P E 33 2% 38 4 45 5 BRI ™
AT EEBUER, M T Ve A Rk R
R % 4= Buy - aus

a4 ik, A RERMBFFE B E
B ZHE, SR AE A s Wb R kB
ERFENAEAE . ERRFEN S ERIE N AT EH =
EIEE, BB 2 5 IR ZIR(E gD 22,
5 3 3R O VDA G, L3R 3K KT 1T g A%
BE K152 7 FEAR SR, B BN ERRIE
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IR ) 2235 B /E TAM 6.7F1113.4 pg/gh ¥ B R A Xt
W, TETAM 20 pg/giJE T, ERRILH M HIK
HMOBEA T 25 FAFEFBAR S, -
AN E SHE W E TAM (TAM 6.7F113.4 pg/g)
ANBE I E M ERRIFE H 335, A2 AH X = v B
A TAMAENS [ 3 F VM ERRIE N R A& . Xl A
Ko TAMAEAR W B oA — o i ME 2R 06
AEFERG M LK Rk, Wik —a Wk E
JE I IEIE R B, RSt SMETAM
REW% X = PE bR T B ERRIEIH 1) 3 3k 7K - 77 4k 5%
me, 2 B M 2% DA R A0 T E % 22 4% B %) T g sE
1 ERRR & AH G T BE o

TEAHE S Y E B R BB S 5 A0 i 1
JR A . B H A UL i & s S 2 M R
B R A S E Y, mifE R sesh W, Kbt
5% 3¢ W W0 7 3 38 I L A7 R Al i 6% ok R 45 5
Y5 A B AR R R T 2 5 B B0 SR R R s 0 R
HaBO 45461 SI IS B IS ERRIE AL, 7R BP £
TR B AN R TAMUBL RE S AL E EcRIL A 3k, &
B R, TIERREE N FILAEN B35 T VA
WARNECRHEM I ik, 25/ AR K H TAMYT
ERRAIECRYE H A AR, 22 B ME 3 nT BE 5 150
B R A7 FE cross talking, 25 2 PR AR S

I A4 2 1 R A 22 R B ) R A
LSS BN OP LR B A R IR
5 43 U 8 285 i o 27T 0 ) el 2 B 4 B B T
WO EL L B bR, E R 4T 0 S B Tl RE
Ll i bft 21 1 4 IO o RE R E OR HE R B
ARPLEGEE R BRI &, 3N TAME G411
ERR# A & 14 W 2 BRI . TAMXS fixi # 22 755 oh
ERRIE IR s M HI/E N, W5/ TAMA] figid it
0340 05 4o 42545 v ERRFE R 36550k 2 5 HXF O 3 %
BREEE . ERM T, TAM 20 pg/gd il T
ERRFER W RIKAY-, ARFTEF, fEH52shy
R AP 2 0 42 B 1 2 B A N AR W AR
RE 6% 73 WAk 400 08 3R R S B B R B, fEAR
SR, U A TAMKT ERR A4 4 51 4 FH 165 71
ERRFEH ) 2 315 & v BB 55 MR AW rp v IR 3 = 1
B U

KFAIE AR T8 — D EE N WA
B, REIRE R A i B LR R iR (MF) S 5
B BRI E B RS, RXRIEH 2
MFf5 5 g 42 i g B AR, R MF 5
RXRBE % 38 525 95 45 51 S 71 I AR v v Jik PRI 1) 3%
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IR HE TR Y OR R B ARD 0 S ARSI
L U T SR U B TAM S 2 (i 3#F T B 5 rh RXR
WM RE, HRSELRALREES, ME
JHF R i o RXRIE PR 1 e 3k /K V-3 i % A8 Ak, B
5% 22 AR 2 B S % 75 0 1) RXR L R A2 B 5L v AR A
B RIBIKOF, F B e T A g g >+,
MR e e O Lk & it B, RXRAY 2 A4E
FHERE O S, [F) A 5236 O 55 20 2Uh TAMY
553 %) O 9 2 S ME T BE B BT RXRIE I A i ik
SR Vg, ERR. EcRHFIRXRIE K 1E M B & A
S A5 538 B BRI BE B AR LA A
FRRABESE
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Effects of estrogen antagonist on ovarian development and expression of
related genes to ovarian development of
Portunus trituberculatus

LU Yang', WU Xugan", LIUMeimei', GONG Jie’, CHENG Yongxu "’

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. School of Life Sciences, Nantong University, Nantong 226000, China;
3. Aquatic Animal Breeding Center of Shanghai University Knowledge Service Platform,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Estrogen plays an important role during the regulation of ovarian development in crustaceans, and
tamoxifen (TAM) is a commonly used estrogen antagonist for the studying of molecular mechanism between es-
trogen and ovarian development of crustacean. This study was designed to investigate the effect of estrogen antag-
onist on survival rate, gonadosomatic index (GSI), hepatosomatic index (HSI), and expressions of the related genes
to ovarian development of female Portunus trituberculatus by in vivo experiment, culture experiment and quantit-
ative PCR (qPCR). The results showed that different concentrations of TAM had no significant effects on the sur-
vival rate and HSI among all treatments, but could suppress GSI. The results of qPCR showed that TAM had signi-
ficant effects on the expression levels of Vg (vitellogenin), ERR (estrogen related receptor), RXR (retinoid X re-
ceptor) and EcR (ecdysone receptor) genes in different tissues of P. trituberculatus. The expression levels of Vg
gene in ovary and hepatopancreas were obviously inhibited by TAM. For ERR gene, low concentration of TAM
(6.7 and 13.4 pg/g) could promote the ERR transcription in the ovary and thoracic ganglion, while different from
the results of low concentration, the significant decrease was found on the ERR mRNA levels in the most ex-
amined tissues from the high concentration of TAM treatment (20 pg/g) compared to the control treatment. The ex-
pression profiles of EcR affected by TAM were similar to ERR in ovary and hepatopancreas. In addition, the low
concentration of TAM could promote the expression of RXR gene in ovary, but no significant differences were
found on RXR expression levels in the hepatopancreas. In conclusion, these results suggested that TAM could in-
hibit the Vg expression levels, possibly resulting in the low GSI of female P. trituberculatus, and ERR and EcR

might be involved in regulatory processes of estrogen or exogenous estrogen antagonist on ovarian development.
Key words: Portunus trituberculatus; ovarian development; estrogen antagonist; expression analysis
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