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Rl EEEPHRESN
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(L) R I K 2 7K™ 2 B, T R A 7K™ sl ) 3R 00 TR BORBE Sl I B S 453007
2. WP [ K B e T 5 e BV A IR S T R R T i Y T R R R SR L IR ) 2660715
3. E ARG B A WE S e v K BF T T, AR A K ™ N T SR
AN 58 e v Y B IROT R R SR L) AR ST 510300)

WE: VTR ABREFXE(ER) EARONNEMERRLXFTFTWER, XARERTERM
RACE # &, # ¥ 7 4 & & IT EcR 3 [ 4 ¥ cDNA J¥ 7| (GenBank % 3% & :KC506600) , i 52 &t
KHEEPCR F RN T ECREFAMTARAL IWEURKERKE TR B8 E &K
B, HRBR, 4R AN EcR 22 F 42K 2638 bp, JF B A 5 4E 1 713 bp, %5 44 570 & KB, &
REAMEREFRAHNEETHNEANET XM BLELZXRRA, MEH T XK, &
REAMWERKEFHELALFHARAL, EEEANBERNRE., EHXRATEHIN, IF
BEWERNKRFEHWAGTHE  RAEBEHAENERANY MHENERNKRKE
ENERRNHAINBEA  AH AL PERRFEENEELRE (V) RERE T WEHH
— ¥, MEMRBKE,ECRRABELREFBETRAS ,ERFMELE KA, MTER G EH M
BRGE T HANRAERA TR, EMESREATF. ERXN, AR BN ER X H R K3
o G EEARLEE T RS, A mRNA T EERERAKA; WELX TR+, ER
EEASETHBERANEF Ve bR, HEN BRI XL EZ N SHRATHE T ES —
B ANERAAERZEAERBAFLARFT EREBSSTHREAR 2 RBET K,
KBEWR: ARAN,; BLAHERZEK; BEAF; WEAF

PESES: Q785; S966.1 X AR ERD A

Y5 Bz 980 2R R — b L TR ) SIS [ R A T 5T

pugilator ) (10-1]

£ W B

lateralis )" .

13- 14]
N

sapidus )"

( Litopenaeus vannamei) " PG R0 381 1% ( Uca
. G M % ( Gecarcinus

(' Callinectes

= ¥ B T & ( Portunus

Z 5 EcR 258 5 M B 5 8% 52 (R A0 B AR T Y 3L B
SRS R R SRR oS R NN = il i
o 0. B E 1E H A 58 X 4R ( Marsupenaeus
japonicus) "' ¥ ¥R ( Crangon crangon) ™’ ZEW I
# WF ( Homarus americanus )'® . H 2% ¥ #F
(Macrobrachium nipponense )"~ | JL 44 & % #F

%8 B H#5 :2014-10-23 &8 B #:2015-04-29

trituberculatus) ' ~'*) FI v 41& 4Y #& 8% ( Eriocheir
sinensis) "' S5 R LS P AR E] T EcR
FEHFH . KT EcR BB, ik K 2 A rp HAEml
B AR R B ST AR ok AR g R AR R 5 L AR R
THAE TN ELFNRIG K & AR R HE B £,
iR AL NI RE R UETER LI N~ SN AR SR

FEBUE - 16 Rl AR R R % T (CARSAT) 5 24 25 PEAT M (Aolk) BHBT % 351 (201103034 )
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7H PRV, 55 H R EUF EcR JE R 1Y v B S HTE O SRR iR 2 0 B R R A 4 A 943

BB PR TP AT R W] EcR 2 5 T O
E Ny a=guy

B IR ( Exopalaemon carinicauda) X 4
WF, SR8 K B IR Bl ( Palaemonidae ) . [ 4F &
( Exopalaemon) , J2&: 3% [H T B2 Ay /N 28 R 2K
R IR — > A i JE 0 o m] 22 A B B v
FRAE T 1A A] BB EA 2 R, B SR
Z UK, © R T i b X3 I B 3R BIR 57 19
AR SRAR T RE ST AN, RS
— A DP9 R OF B R B R OA G, HE TR
SV R WU IR A P TR AN R AR SR AR B
5T A0 AH HBIEAR, B A2 R B0 4 3
HA 46% , bR [n) E Bk i 295 2 H I b g
T TH 28 T 88 A B v W B A =2 — | B TRk — [ L
AT IRA T BEE R IR IR IR R Kk F LR,
BT B H IR A= 58 9 3 s ik 58 H I 30 B D 4l
H, RPN S 7 F R E IR EcR BEH 4K
cDNA J¥ 4, 3534 T EcR TE B0 EFIIR NG & & A
[e] B B i Ak B, D JBT I B EcR 7255 8 1 R B
RS R B B e, e 1 R
PR A B P 4 6 R 5 L B AL R Al BEORE, O A
FE IR N E 45 ) 22 vk B 0E 2 pHE B ik 4

ORIk

1.1 S##

MEEHRAI, hEANANLEHT A XA F,
LM BT 5 (2. 57 £ 0. 64) g, #h B 31. 3, KR
24.2 C ELE A, B KRB MEE K Hsk & R
H RS A R, $ WA [H] 2 8:00 1 17:00, 7 B B
15K

SE T 4y Tk A B Clontech 24 F] | 5 4R
P TR (K& ) £ FR A F] | Invitrogen A 7] 45 5 WK O
B R IR S o3 A (ELISA) iR & 1 T 1 i
WA REA R A A S E S A N E RN &
W SR TR T . ERETRE Y
HiZE A TR () A Rl 6 .

1.2 ZWHE

WMERA  HRAIIEEE S BRE T
2 AR AN R T W B O R A
UR 15 2, W B M4 2 7K 43, R B P o AR o o B
FENF o B0 5B, TR B L BT i, T
BRI B R BT AR AR 2. ARG LA S R HERF
ER—AEE G RIF A B W HER S N

— AR B3 AN EE HERIBER A,
IR AW Bk A, B 50 mg il %2 1.5 mL
B0 (N 1.0 mL Trizol &) , Wk, IR
J5 B - 80 CL-AF, FlF & RNA $2HL; 575 B 50 mg
GUEL AT IR AL S 2 1.5 mL B0 (NH
0.5 mL I x PBS Z& v , e k% , IR 55 4 C
8 000 x g B> 10 min, & -20 CHE, HTFEH
I

R IR G & T 40 LR T 4 A
B 2, 8 3 AN () BT[] 460 B9 1 O, 2 0 O )
T AU T LSS B2 RGN TS L =
0L s T gl A R TOIR 2 A S IR
ik ARG T, AR E Wk 3 BRI, B &
NREW 3 AEE R RS A R, & HL
50 mg M E 1.5 mL BO& (M S 1.0 mL
Trizol ) , Wik, IR 51 )5 B - 80 CLRRAFH T
BORNA 25,

PERR KB 48 B A AT MR 8 ey it A P B
& B 1844 ( gonadosomatic index , GSI) #y i 2 /N5
h GSI = B 5 5t /MR A BT 5 x 100% |, JIF Jige i 45
%1 ( hepatosomatic index , HSI) By 13 /A 3 HSI =
JHF I i it 5t/ R A 5 1t x 100%

AR RERERAEZHMNE i AL
Pk Je 0 B E bR A OuR BR B o R
(vitellogenin, Vg) 7K -, 2 % UF B 8§ 25 1 5L il B
Ha 3% 53 (ELISA) i & Wl Bk f7 . MER &
T E S H U

% RNA 42 Jfo cDNA 4 & M RNA 1y
P Ty 2 % Trizol ffi FI UL W] A5 , 38 4o Byt Jig Ml
JBE FEL ARG TS RNAL (%) 40 B2 0 58 #8 P, F DNase 1
il RNase-free 25 [ & RNA 1 5% & 09 3% K 4H
DNA, % # Reverse transcriptase M-MLV {ii J{ i},
B 454 i cDNA, F| i SMARTer™ RACE cDNA
P15 7 & A B RACE B AR, HAK J5 ik 2 % i
IS

¥ & @ ¥F EcR cDNA 4 ¥ # % i
GenBank ¥4 2 i A 7 (1) H A< ZE X R ( AB295492.
1), #4F (FJ231410. 1) , 36 P e 25 4R (HQ335007. 1)
EcR F:H 751, F| F§ DNAMAN 4 bE 6 HARSF 7
H1) AR 3 28 3 51 PR 51 X T RO 51 (R
1) o LI R R I B AR5 80 A cDNA g 4, LA
EcR-F/R 51 #), % ] 10 wL PCR J i {k & 4 4%
EcR B:H - ~F i B, 76 PCR & HR N A - dd
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EE

39 &

H,0,6.85 uL;10 x PCR Buffer (Mg”" plus), 1.0
wL; dNTP Mixture (2. 5 mmol/L),0. 8 wL; # #it
¢DNA,0.5 pL;EcR-F(10 pmol/L) 0.4 pL;EcR-R
(10 pmol/L),0. 4 pL; TaKaRa Taq (5 U/pL),
0.05 pL, %5 PCR & JIK IR 51 4% 5, BRI B O
PCR §" 34 F2F .94 € 5 min;94 C 30 5,50 T 30 s,
72 C 1 min,30 MF# ;72 C 10 min;4 CHE, ¥
R SERUE I 2 WL SRR TE 1. 5% B BRI W G
J&E 2L 200V fE E H R HL PR I, XF B2 000 bp

DNA Ladder 5 yE ¥ 8 25§20 £ BR SanPrep # 2
DNA Ji [ i i) G d B (i sl A7 3 7= 9, Ot 1%
$:% pMD-18T (A, T 41 i ki 5% 1k & K s # 1d
Topl0, Z2 4 7% PCR W20 %8 % Oy B v b Je i 76
Fle AR A R A A X m I F, L5 Race
c¢DNA #l 3'Race cDNA it , A4 554 EcR5’
1 EcR3' i 5147 UPM J3 547 4% 5" 3 A1 3" 3 [
G R JE XF B ARy 8 E AT T PR SRR H A K
cDNA 741,

®1 KEHAASIYE

Primer sequences used in the study

S1PF 5 (5'-3")

sequence

Tab. 1

515 5140 i

primer type primer name
HeIH-51%¥) degenerate primer EcR-F
HeFH-51%¥) degenerate primer EcR-R
¥ 5| specific primer EcR5’
¥ 5| specific primer EcR3’
W E R G| Y real time PCR primer QEcR-F
W EH G| Y real time PCR primer QEcR-R
N 254 internal primer Actin-F
N 254 internal primer Actin-R

GGCATGCGRCCMGARTGTGT
TCWGCATTRTCMACYTTCAT
TAGGCTTACAAGGACTGAGAGGAGTGTGC
GAGCCAAGCCTTTGACCCACGAACAGCAA
GTCGTCTCTCAACGGCTACAG
TCTCCACACACCAGGCATAAT
CCGAGACATCAAGGAGAAGC
ATACCGCAAGATTCCATACCC

£ WAT B F oA F] i DNAMAN X} )5 5]
#EAT PF4% ; # H] DNAStar H1 1) EdiSeq F2 /7 #£ 17 IF
JCEE 132 HE (ORF) Y 1 I 55 22 5% BR # 35;  if
GOR4 J7 i (http: // www. expasy. org/ ) #F 1T — 2%
45 ¥ 4 #Hr; A SMART ( Simple Modular
Architecture Research Tool) (http: // smart. embl-
heidelberg. de/) # {F 43 #fr & F1 09 45 #9538 &
NCBI # BLAST XJ 45 & H #F [z H At ) Ff 1) EcR
B y 5 4T 2 F X ; FH MEGA 5.0 #0444
HN T RGO

EcR 3 B £ R 4828 P K ik 5 47 R 4
IR EcR 3L 7 5 Fl N 2 3L B B-actin 3L A 7
%1 (JQ045354. 1) , A A Primer 5.0 # 4% it 45
(R 1), 9HE R PCR ¥ 1 1A R K I v 2
J¥ %% SYBR® Premix Ex Tag™ T YL 45, 45
HA 3 ATEEFE M, AR TATIE 3 K. R
FH 27895315 EcR JE I mRNA 3k &, JE N
R c RiE2E" R

SR ARG K H R A EcR kW oy R ik
27 WP S B A ] B9 0 e A L O 55 4
2R E R E R IR G, AR 3 A
HERE N AR P AT E 3 R, HAb T kb

L7 TN

A BIRGEIR A SPSS 16. 0 Fft
i B[R 25 )7 2% 43 7 (One-Way ANOVA) | Duncan
multiple range test Ik /i B E M 2 % (P <
0.05).

2 SEEER

2.1 BEAWNEREFAEZK DNAKWRESHE
5 43

DL R R IR cDNA Sl sl , 1 33T 5
P EcR-F/R #4453 3| — 4% 5 B BE AR TR 760 bp
{57 F Bt L 5'Race Fl 3'Race cDNA Syt , 14 5
514 EcR5"F1 EcR3' 43 Jji| 5 38 F1 514 UPM L X}, 4
HAFFF] T 1 007 bp 1) 5'5 A1 1 481 bp (1) 3", i1t
JF AN BFE3-AS— 251 A 2 638 bp 1 EcR cDNA ,i% )7
HI|EL %% 5% GenBank , % 5% 5 : KC506600

R R EcR JE H T ik ) 2 HE 4 B 1 713
bp, 4% 570 >4 He R . iz Fk B W 3 0 B AF A
181 bp Y 53k % ith X Fil 744 bp Y 3" HE 4w i IX.,
poly (A) B £ 7E — 2 )7 51 ATTAAA (KK 1),
EcR M HE H 4> ¥4 62 840.2 u, 53+
C,y3sHusss Nosy Oy Sy, BRIE 25 HL 15 0 6,55,

http : / www. scxuebao. cn



7H BBV, R R EcR HEH 158

W S FLAE B S A AR iR K i

TR B 22 3 03 # 945

2.2 BEEBHNEREZEAZREMRIEE S

fili Ji] GOR4 i %) 4 & H #F EcR #EAT — 45
P B, A5 R R L E A 29.47% 19 o IR,
53.16% ) JC LI A5 1 s 22 SMART B0 #r i R
EUEL S PRl 25 4 38, 73 50 O DNA 45 & 25 4 I

1 T TTTAGGAT T

101 T T

194 CTG TCG ACG GGC GGA GGA GGC GGT GGC GGC CGA

269 ACC TTG TCG GCG ATG TCG GAT GAA AGT TGT TCG

344 TCC CCA CCA GCC CTG GTG AAC GTG GGC GTA AGT

419 GGC GAG GTG GAC CTC GAC TTC TGG GAC CTC GAT

494 TCC ACG ACT TCG GTT ATG GTC GAG CGA AGT ATC

569 ATG TCA CCG CCG TCG TCT CTC AAC GGC TAC AGC

644 CCT CGG CAA CAG GAG GAA TTA TGC CTG GTG TGT

E L C L U C G

TTTTTATCATCCATCAAAAT

GTG GGC
L S T G G G G G G G R u
GAA GTG
T L s A H S D E s C S E
GTC
S P P A L v N U G v S v
CTG
G E u D L D F u D L D L
ARG
S T T s v M u E R s I K
ATG
M S P P S S L N G ¥ S M
GGA

G

v

GGC

G

ARC

N

ACG

T

GAC

D

GAC

TCCCTCCATCATTTCGAT T T

( DNA-binding domain, DBD ) I it {4 45 & 45 #4 35,
(ligand binding domain,LBD) , H:#f DNA 2% #4 1,
P 8 AR5 1 Cys 53 (C'-C'-CC
C204_C214_C217_C222 ) , ﬂﬂéﬁi 2 /I\ ZHF_C4 4k *’j ( C
zinc finger domain) (|8 1),

TGTGTGAC
GCT ARG GTG

TCT T

M A K u
GGC ATG TAC GTC TTG GGA AGT GGC ACC GCC ACT CTC
G H ¥ u L G S G T ] T L
TGC AGC TCA TCT CCG CTC ACG GCG CCG GCC GCC CTC
s s s S P L T A P A ] L
ATG AGT CCG CCC ACC TCC CTG GCT TCT TTG GAT ATC
H s P P T s L ] S L D I
TCG AAC AGT CCC CCT CAC GGG TTA GCT GCT GCC GCT
s N S P P H G L ] A A A
TAT TCG GAT ACG TCG TCC ATA TCA GGC CGA GAT GAC
¥ s D T S s I S G R D D
TGC TAC AGT GAC CTC AAG AAG AAG AAA GGC CCC ATC
S ¥ S D L K K K K G P I
CGC GCC TCC GGC TAC CAT TAC AAC GCC CTC ACC TGC
R A S G Y H Y N A L T C

P R Q@ Q@ E
719 GAA GGA CGT AAA GGT TTC TTC CGT CGT TCC ATC ACG AAA AAC GCC GTT TAT CAA TGT AAA TAT GGA AAT AAT TGC

794 GAG ATG GAT ATG TAT ATG AGG CGC AAG TGT CAA GAA TGT CGA CTT AAG AAG TGT TTA AAT GTT GGC ATG CGA CCC

E MH_D il b4 i R R K C E

C

R L K K C L N U G i R P

869 GAG TGT GTG GTG CCA GAG TCC CAG TGC CAG GTG AAA CGC GAA CAG AAG AAG GCC CGG GAG AAA GAT AAG AAA GAT

E c u u P E S Q 4 Q v K
AAG CAC
v P s A G S P I v E E K
GGA
S A s A P S F K s N N G
TCG
E K E S s E E E G R K S
CTA
L T H E Q Q E L I H T L
GAA
D L K K 1 K E I E D G E

9un TAC CCA TCT GCT GGT TCC CCT ATT GTA GAG GAG

1819 AGT GCA TCT GCT CCT TCG TTC AAA AGT AAT AAC

1094 GAA AAG GAA TCC TCA GAG GAA GAA GGT AGA AAA

1169 TTG ACC CAC GAA CAG CAA GAA CTG ATC CAC ACA

1244 GAC TTA AAG AAA ATA AAA TTT ACC TTC GAT GGT

TCcC

s

ARG

K

GTC

v

GAT

D

E Q K K A R E K D K K D
ACT CCT CTC AGT CCT TGT AAG CCT AAA GGA TCG CCG
T P L S P c K P K G S P
AGT AGC TTC AAT TTA AGC CCA ATG GAT TGG CCT CAG
s S F N L S 4 M D W P Q
TTG CCT TTA ACA AGA GGA GGA ACT GGA GCC AAG CCT
L P L T R G G T G ] K P
TAC TAC CAA GAA GAA TTT GAA CAA CCA TCT GAA TCA
Y ¥ Q E E F E Q P S E S
ACA AGT GAC TTG AGA TTC AAG CAC ATA

ACC IGHG ATG
I S D L R E K H 1 I E H

1319 |ACC ATC CTC ACA GTT CAG CTC ATA GTG GAA TTC

1394 ATT ACT CTT CTT AAG GCA TGT TCA TCC GAA

1469 TCC ATA GTA TTT GGA AAC AAC TAT CCC TAC

1544 GCA ATT TTC CAG TGC CGG AAT TTG TGT

1619 GCC ATA TTT TCC CGC CCA TCG TTA AGA

1694 GAA

A L K A H v E N R R T P
GAG
T D L R T L G N L N S E
GGT TAC

P F L A E I W D 1 H G G
GTTGTTAATGAATGTGAGGAAGGTTGTGATGAAGTCATCTTGGGTGGTGGCTGGTGCCTACATTATGTACCTGCAGGCTGTGAGTAAAAAAACTGATGET
GATGATGCTGTAGAAAAGCAGTTTCATGTTGCTGCCCTGTTAGGGCTGCACTTTCAGCCATCTGATGCGTCTGTGTTAGGCCTCTCTTTTITTITTTITTITIT
TTGTGACAGTGCCGTGCATCCCCACCACCAGTGCGATGTCAGATACATAGTAATGTGCTACAGTGCATGTCARAAGATCGGCAGCTATATCAGTGTAGEE
TTAGTTAAACAGTGTCCAGTTGTGTTTGATTCATTTAACTTTGTAGCTGCCTGGAAGACAGTTTAGATTTCTGTAGACCATGTGTAACCTTTATACAGGT
CTATGGATTAACACTGATGATTARAGCTACATTGCCTTGTTGCCCTATAGCGCAAAGCCACTTAATTGGCAGGCAACGAACTCCACGTGCCTTGCTTACE
GTCAAGCTTCTGTATTTCCTACCATATTCTCACGGTGCTCCTGAAGGACTGAGGGAAAGAGTGAAATTTTAAGGAACAGTGCGGCGTCTTCTGATAAATA
TTTTTATATGACTCCGTACTTGTTATTTAATGAGCTGGTATGCCGTCCTTAARAAATAGTGAACTATTAAAAATGTATGTTACCAAAAAAAAAAAAAAAARA

1769 GGT CTA AAT

1844 CCC TTC CTG GCT GAA ATA TGG GAT ATC CAC GGT
1927
20827
2127
2227
2327
2427
2527

2627 AAAAAAAAAAAA

E1
[ATG e

binding domain,LBD) ,* * ”

FORKLHH T, AW AAER

TcC
T 1 L T v Q L 1 u E F S
GTT
Q 1 T L L K A H S S E v
ACA
D S 1 v F G N N V¥ P 4 T
ARA
A A 1 F Q F H R N L H K
GAG
I A 1 F s E R P s L R E

ARG

K

ATG

M

CAA

Q

ATG

cCcT

ATG

¥

CAA CTG CCT GGC TTC GAC ACA CTG CAG CGA GAA GAT
Q L P G F D T L Q R E D
ATG CTG AGA GCA GCA CGT CGT TAT GAT GCA AGC ACA
H L R A A R R v D A S T
GAT TCA TAT GAA TCT GCT GGT CTG GGA GAG TCA GCT
D S v E s ] G L G E S A
GTG GAT AAT GCA GAG TAT GCA 116
K v D N A E ¥ A L L A A
AAA GTA GAA AAG CTT CAA GAG TAT
H K v E K L Q E 1 ¥ L E
AAA AAC
S S U U F A K L L N U L
TTC TCC CTT ACA CTT AAG AAC ARG AAA CTA CCC
H F S L T L K N K K L P
GAC CAA TAT ATGCTGTGCTGCCGCCACTTCCCAGGTGCCAT
D Q Y *

HREBIF EcR £ E cDNA ZEBRFIIFESEERFT
M AR, TR RN ZnF_C, 45 M, S RME Rom L (A 45 & 4

#4 35 (ligand-

Fig.1 Nucleotide and deduced amino acid sequence of EcR cDNA

binding domain is boxed, “ *

2.3 HEAYMER SERSHMYT EcR &
& 9 tL B

ik BLAST LEXT, 4 2 IR EcR 2 1R 51
IF ( ACO44665. 1) I H <78 IIF ( AHA33383. 1) fiy—
BMER L 93% , 5 £ U e 2 HF (AEA29831. 1)
Sy 81% , 1 vh A6 4y A e ( AHWA40459. 1) |
RVGVERD IR 18 (AAC33432.2) FMLL /U35 2 ( Scylla
paramamosain) ( AFN08659. 1) 1) — 2 1% 70 3l

” . . .
represents no translation amino acid

77% 6% F1 75% ,Ezmﬁ%g&(wmsmz. 1),
% U ¥ B ( AET06180. 1) F1 & 5 ffi b
(AAT77808. 1) /) —E ¥ 74% , 5 ML X HF
(AGS94406. 1) Fil H A4 %} #F (BAF75375. 1) f) —
k351 R 69% Fi 68% .
2.4 BEANER SEBREASZHUHHHE

16 #3419 EcR 7E 346 1] 73 2 WK 32, 78
Sy AL b 43 @ T B 52 49 ( Crustacea ) Fil 2 H

http : / www. scxuebao. cn
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EE 39 &

2 (Insecta) ([&2) . R HUF EcR 7E7E4L 515
SRANH AR IR R 2 06 R il , 5 50 M e 20 R %

99

KARZ, ZJa FEBERA R, M5 xR H
A 2T W DL YA 5 R HF 26 % OC R AN o

24— KVGEERP IR U. pugilator (AAC33432.2)
HBIEEHEE G. lateralis (AAT77808.1)
B BEIR E. sinensis (AHW40459.1)

ZPERTE P trituberculatus (AFH35032.1)

100| | IR C. sapidus (AET06180.1)
99V /% S. paramamosain (AFN08659.1)
FEWMBAF H. americanus (AEA29831.1)
HAHEF M. nipponens (AHA33383.1)
100 4100'_7[7‘5!&1: C. crangon (ACO44665.1)
6445 R AUF E. carinicauda (KC506600)

[ NLGUEXHER L. vannamei (AGS94406.1)
100L———— FARFERHUF M. japonicus (BAF75375.1)

BRI Aedes aegypti (AAA87394.1)

T /N Blattella germanica (CAJ01677.1)

99 FRUB . Tribolium castaneum (EFA10714.1)
43 BRI Apis mellifera (BAF46356.1)
0.05

B2 HEBMERSERFI NI REHLH

Fig.2 Phylogenetic analysis(N J) of E. carinicauda and other deduced crustacean EcR amino acid sequences

2.5 HEANINELTHEREHIMTRRE
-

W D51 R, PR B2 R, E IV
() RN K, 0 7.43% T2 VI (k&
1) B 52 R 48 B JiS R B die /s 067 % 5 T R R i %X
el iR S ibp AR iR PN N ||l prN IR SN
N 4.04% , VI R 2 f A 2. 63% , 1 2V IH i)
KA F]3.06% , 5 M (3.21% ) Hiz (& 3) .

10 —e— PEIRFEH gonadosomatic index
- & - JIFBERRFEEL hepatosomatic index

RETRE %
development index
I -

9]
T

[=]

ULy 4cp

ovarian developmental stage

3 BREENNEREHEREHRNFREREREL
Fig.3 The gonadosomatic index and heaptosomatic

index of E. carinicauda

2.6 BEEANNELXFTH Ve RERELZI
UREL A E = LA I, O S Ve i

RWETLEFEEZESR (P >0.05) ; MM Vg it
MW E ik 168. 13 ng/mg, W 3% & T L1
(P<0.05); VI Vg & 9 B35 B fe i,
281.26 ng/mg, (H 5 VI JC B F M2 % (P>
0.05) . B UNIM KL F, PR P Ve B ik
JE R E TR (P <0.05) 78 IV i 35 B 45 K,
619.52 ng/mg, V W Vg 5t & W T, N
374.69 ng/mg, A {im F L 0 AI M (P <
0.05)(Kl4),
2.7 BEBMER ZERARRIEHR

YN A I /R , EcR 16 M V5 R (IR 4%
P2 b A 3k (H 32 2R IF IR vh e ik, 18 %
KRR SR v ) s R U, TE LA D BR B
R R AR (B S) .
2.8 AEANMELEARNE EcR ZEEAK
Rix

B DDA 7, O SN EcR 1Y 3RIK 2 i
Th e I R Bl ok (P <0.05) , VATV 14
PrrkE E T T NP <0.05) 5 iR B IR
EcR (3R RAE IV ]I ik B fe 5 (P <0.05) , V
SO ) 2 R E R T At Y (P < 0.05)
(F6) AE[Rl— % 7 I, FF R EcR fY % 35 i#
IR 2 T OR S Ay R Ik i
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7 1 PRV 5 R IUE EcR JE R 1 5 M e HAE OIS FI IR NG 4 & 4o 2 v 19 2235 43 B 947
29 BEENHEKRAEAERE EcRZRAY 120
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® 2 300 ¢
ﬁm 3 200 b Fig.6 Relative expression levels of EcR in ovary and
& r
B2 a a a o hepatopancreas of E. carinicauda
100 ;i_v_‘ ﬂ Same lowercase letters indicate no significant difference of EcR
0 : : ; mRNA expressions during ovarian development( P >0.05)
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ovarian developmental stage
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AR/NG FRER R — 2 h Vg 5T W 76 0 AT R &
WEFARE(P>0.05)
Fig.4 The vitellogenin concentration in ovary and
heptopancreas of female E. carinicauda
Same lowercase letters indicate no significant difference of Vg

concentration during ovarian development( P >0.05)
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Fig.5 Relative expression level of EcR mRNA in
tissues of E. carinicauda
Same lowercase letters indicate no significant difference of EcR

mRNA expressions in different tissues( P >0.05)
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Fig.7 Relative expression levels of EcR in

embryos of E. carinicauda

Oo. oosperm, Si. sixteen cells, Th. thirty-two cells, Ga. gastula,
Na. nauplius, Pr. protozoea, Me. metazoea,Zo. zoea |
Same lowercase letters indicate no significant difference of EcR

mRNA expressions during embryonic development( P >0.05)
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A C, RIEEIE 45, N FF 5 DNA Z5 4 K™ 51
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KRHIHRE . EcR [ Fh R Ge b4k Oy a4 5 R
g 77 2RO A — B, BT U0 A A R 2 g
FR A — 3, AT AEHL I B FE B XS IR 2R R Ry oy —
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ghA, MO0 G W Rz i R 3 M, EcR/USP 23 B
[l $E s Ve JER F ik it 7 L AW BOR, B
PR H R RO Hh EcR LN [ %0k %
W TH A DI Ok B B i, 2 R A BT R AR, 2
I SAAE E AT DR 4 A2 3 R K, SIS ) Vg
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Molecular cloning of ecdysteroid receptor and its expression during the
ovarian development and embryogenesis of Exopalaemon carinicauda

LIANG Junping'>, WANG Yun’, DUAN Yafei', GE Qianqian’,
LI Jitao®, LI Jian’* | LIU Ping’, NIE Guoxing'
(1. College of Fisheries ,Henan Normal University , Engineering Technology Research Center of
Henan Province for Aquatic Animal Cultivation ,Xinxiang 453007, China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery
Sciences ,Key Laboratory of Sustainable Development of Marine Fisheries,
Ministry of Agriculture ,Qingdao 266071 ,China;
3. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Key Laboratory of
Aquatic Product Processing ,Ministry of Agriculture ,Key Laboratory of South China Sea
Fishery Resources Exploitation and Utilization ,Ministry of Agriculture ,Guangzhou 510300, China)

Abstract; The ridgetail white prawn, Exopalaemon carinicauda supports a large yield of polyculture ponds
in eastern China. However, the artificial breeding technique for E. carinicauda is not quite advanced, which
limits the further development of the E. carinicauda culture, and there have been few studies on the
mechanism of gonadal development and embryonic development. Recent studies have shown that ecdysteroid
receptor ( EcR) is not only involved in molting and growth of Arthropod but also plays important roles in
ovarian development and embryogenesis. To study the regulatory role of EcR in ovarian development and
embryogenesis of E. carinicauda ,the full-length EcR cDNA of E. carinicauda ( EcEcR) was cloned by the
methods of degenerated oligonucleotide primers and rapid amplification of the cDNA ends ( RACE) , and
quantitative real-time PCR was used to quantify the relative expression level of EcEcR in different tissues,
ovarian development and embryogenesis of E. carinicauda. The results showed that the full-length EcEcR
( GenBank accession number ; KC506600 ) was 2 638 bp, containing an open reading frame ( ORF)of 1 713 bp
encoding a 570 amino acid polypeptide. Multi-sequence alignment analysis showed that EcEcR shared the
high identities with Crangon crangon, Macrobrachium nipponens, Homarus americanus , however, it shared
lower identity with EcRs from Marsupenaeus japonicas and Litopenaeus vannamei. EcCEcR was expressed in
various tissues and the highest in the heptopancreas. The EcEcR mRNA levels in ovary and heptopancreas of
E. carinicauda reached a maximum at the stage [l and stage IV ,respectively, and the EcEcR expression
levels were higher in heptopancreas than in ovary during the ovarian development. However, the EcEcR
mRNA levels in ovary at stages IV and V were significantly higher than those at stages [ and Il . Another
very important finding was that significantly positive correlations existed between the EcEcR expression level
and total vitellogenin content. During embryogenesis, the levels of EcEcR expression were higher at stages of
gastula, protozoea and metazoea than those at other stages. The results indicated that the relationships
displayed in the phylogenic tree of EcRs may correspond to their breeding practice,and EcEcR mRNA was
expressed highly in hepatopancreas. EcEcR was involved in vitellogenin synthesis during ovarian
development of E. carinicauda, and the EcEcR expression level in hepatopancreas was consistent with the
gonadosomatic index. EcEcR played an important role in the ovarian maturation,and may play key roles in
cell differentiation and organogenesis during embryo development.

Key words; Exopalaemon carinicauda ; ecdysteroid receptor; embryonic development; ovarian development
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