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% FCAMR RXR L 5 e B EL R 15 R AR S A B4

Z B, mE%, WFX#, £ B, BEX,
KON, BRAE, KRE

MK FEWREE S EOR B, 195 0 225009)

BE: WVHRETFREXZEARR EF R W LI B FHFEEMED, E8RXA
RACE # A 52 & 3k 45 & KB 4F Mr-RXR 2 H , #if 5L B %K & & & PCR (QRT-PCR) 247
T Mr-RXR B 3 At 81 kAl % 2L B (MIH. EcR. ET5 %0 CHIT) #£ % KB i A [F 448 A [F 8
BB Bt B I, IR A RNA T35 (RNAQ) 58 % Mr-RXR *t & (K 78 1 8, p AR % 2k B R ik
BB . 4B B, Mr-RXR 3 F ¢cDNA 4 ¥ 2 241 bp (GenBank % 3 & MZ501612),
4,45 36 bp By 5' R 3 4F #F X (UTR) £ 719 bp #y 3'UTR, JF # 7] #4E (ORF) % 1386 bp,
Ehmaol NEaER. FRESRXRAERFI EF R MEREERS, FERTN
DNA % &% (DBD) A0l {45 & 3% (LBD). Mr-RXR £ % KBTI A AL T #H Kk, HE
A CEFHATRELERE, HRIKFHEYEAMBE, RAMIA AR+ HEL
FATHRALERE, § EcRERKFEREARF; ET5 Fn CHIT 3 FH R A R A AWM,
HR AT 0 AL PR 40 230 7 A L B RT A B K R B R 3k MIH R EXE R4 A kL, HBLK
Bl H KR B Eo KA 3 pg dsRNA/g #F 8y 5| & 34T 4 1 12 d 5 RNAI £ 5215 3 Mr-RXR i,
B, PREMEIAKERT, QRT-PCR Bor, RAFFALA F Mr-RXR T 3R E 27 K 79%
F155%. ERABH L Mr-RXR 2B 5, MIH 3:H %3k k% %, EcR. ET5 1 CHIT %
FRAAFEEEM, IWALELF, Mr-RXR LB ik CHIT 2 B Rk A P8 L% T,
M Mr-RXR ¥ #¢ @ 1L # v EcR. E75 #n CHIT 2 F Rk f#EZ RIBHHE AR KFARLE
RNy § 53 50 4y B EOR 3 AL o 5 3R A A TR

RBEIE: Z KB IT; RXR X Bk, £REHH; RNA Fit (RNAIQ)
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WE H %) A h 22 TR D R o R, 1
rhg R R AR I AR P T o A A A
HORETE R, W0 R R 4R W e & A A5 5
i J7 18 2% 32 1K (ecdysone receptor, EcR) 5 4EH ik X
Z K (retinoid X receptor, RXR, mi R HHA[]HE
[ USP) 4l gl i) 5 i — R 2 kg 5w h F1,
EcR/RXR (& EcR/USP) % & 1t it 5 3R i %% T
4 (response element, RE) 454, i T iiFsL A E74
HETS (5% 5%, SETRa 00 R o #2

RXR J& W B2 PSR A 45 2y e 1Y 30 S 458 [H 1
& TRZIRE KRG, BHiCTEZ P2 sh iR
3 RXR BN 2751, BN =it " faesg
F & (Eriocheir sinensis)!” . W% (Callinectes sap-
idus)” . W B Hb 1 (Gecarcinus lateralis)"™ . 7 il
& (Leptuca pugilator)!™ . HZAR{RYF (Macrobrachi-
um nipponense)!'” . FEIAXIER (Fenneropenaeus chin-
ensis)'" . H AR XFEF (Marsupenaeus japonicus)!'™
o BRI, TTADESE EEAE TP AE RXR LR L4
S MR 2R AR A S HL B gE B R B 1) R AR Ak,
RXR P& 851 ¢ Az (LRI A FE A /b o ARBIFSE AU e
B3R5 % FRTA UF (Macrobrachium rosenbergii) RXR
B, 5B RXR BT AhME He AH G HE N [MIH (5 2
MHIBER LR, EcR (B EMR ZREER), E75
(e s 36 ) A1 CHIT JLT il 3 )] 72 % [
TRIRAEZHEZ . AN [R50 R B By Rk i 00, Jfl
I RNA T3 (RNA interference, RNAi) #£ 5% RXR
Xf MIH. EcR. ET75 Fl CHIT W iR¥EH, AW
FCN YL R T AILHI ST B HE AR TR

LT

1.1 LRI EHERRE
SRR A VLI & BT M & FOK R A

(@

PR\ W 77 B O f B 2 QTR AR, BT Tk,
FR K IR AR TE 2 26 °C,  H B R SRR 2 1k,
FRei A, B9E 2 FiaE, MMLERAFER (2902 g) ,
SRR AR RS 80 °C R A7, A FHE I ok s
%o REPLIEHONAE O (2.2+0.3) g BUHELF, AREK
o R AR R R L R ARUBE R UK R AR T A AR AR A
FRAIE, S0 B il A W50 1 JE 0T, R EOSE B 5 0T (AB
W) . Wz (I (C ) AR R T (D ) B A
%6 H (E 1), BULNUAMIBARAL, WEER
J5—80 °C f-AF, F T W65 JE W FL N 3k 7 r s Bl
HLIEIBURAF [(10£1) g] MiERfEMAK 6 H, HCHHRAR |
DR AR . WLA . 88 By . A .
BN, RS EAE L 11 ANES, WA REE
—80 °C f#ff, M THL R FMRIB M. LI
FE AR DA ST LI S Y AR BRI

1.2 FCIBEF Mr-RXR £ [EF £ K cDNA M5 &
B

3 F RACE (rapid amplification of cDNA ends)
JT TS [RTR AR RXR FER FEfE . HL—80 °C f4F
AR, AIFHZTES IS, SR TRIzol IE4RHUE
RNA, £ 1% Bt 5 B &6 i #2 Uk F11 NanoDrop 2000
Kl RNA J5t & F1 ik &, & Jl SMARTer RACE
5'/3' Kit (TaKaRa) & i 3'F11 5' RACE cDNA #ifz .
R DR R 2 i e S A Bl T RXR 3 )T 9 A
B 32 B Primer premier 5.0 B 4% 1T 3" Fl 57
RACE #¢ 5 P51 % (RXR-3-gspl. RXR-3-gsp2.
RXR-5-gspl #1 RXR-5-gsp2), i H 51 ¥ (Long
primer FiI Short primer) >k F SMARTer RACE 5'/3’
Kit, 5I¥F5ME B 1. 4% SMARTer RACE
5'/3" Kit (TaKaRa) AL 45, >R H RXR-3-gspl.
RXR-3-gsp2 55 % (Long primer F1 Short primer)

Bl 1 TEER M B B BTk B R i B 2R
(a) LRI, (b) BLEE T, (o) BLRZHUN: DIC. REHAHOMNHE, 1C. Wi, SO. HIEAH.

Fig.1 Microstructure of the swimming foot of M. rosenbergii with different molting stages

(a) postmolt stage, (b) intermolt stage, (c) premolt stage; DIC. developing internal cone, IC. internal cone, SO. setal organ.
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®1 LBASIFT

Tab.1 Sequences of primers used in this study

ClEYEx 751 (5'-3")
primer sequence (5'-3")

RXR-3-gspl TCGCACAACCTACCCACATGAACCAG

RXR-3-gsp2 ACGGTTACCAGCTCTCAGATCTATAGGC

RXR-5-gspl TCAACAGGCTGCTCATCTGTAGGGT

RXR-5-gsp2 TCTATTCCCCCTACCTGGACCGCT

Long primer CTAATACGACTCACTATAGGGCAAGCAGT
GGTATCAACGCAGAGT

Short primer CTAATACGACTCACTATAGGGC

RXR-ds-F CTGTTGATCAAGGGGATGCT

RXR-ds-R TGCAAGTCCTGTAGCTGGTG

RXR-ds-T7-F TAATACGACTCACTATAGGGCTGTTGATC
AAGGGGATGCT

RXR-ds-T7-R TAATACGACTCACTATAGGGTGCAAGTCC
TGTAGCTGGTG

RXR-RT-F TCAAGCTGGTGTTGGTGCAA

RXR-RT-R GTGGGTAGGTTGTGCGAGTG

EcR-RT-F AGGCGGAAGTGTCAGGAGTG

EcR-RT-R TGCTCTCGTTTCACCTGGCA

MIH-RT-F GTAAACCAGACAACGCAAGGG

MIH-RT-R GCATAGACGCACCACAAGAAG

E75-RT-F TCCAGAACGCCCAAATCTGC

E75-RT-R CATGAGCGGTAATCCCAGGC

CHIT-RT-F ACAAGACCACCAACCCTGGA

CHIT-RT-R AGTGGGTGCAGTCGTTAGGA

EF-la-F TGGACGTGTGGAGACTGGCATC

EF-la-R ATCGCCTGGAACAGCCTCAGTC

B-actin-F GTCGTGACTTGACCGATTACCT

B-actin-R TCTGGGCACCTGAACCTCTC

i i 20 PCR #£47 3" RACE ¥4, R RXR-5-
gspl. RXR-5-gsp2 5 il FH 5] ¥ (Long primer F
Short primer) i i £ 5 PCR #£47 5" RACE ¥ #4 .
P 5 pMD19-T 2R Hz , PRIPH P e e ik
FPOUTE, 0P 45 3R L SR A e 4 I AT PR, B
4Hk1% cDNA 2751,

1.3 T KRB Mr-RXR EFEMEERZESH

RAGH [RTBEF Mr-RXR )7 9)5 , K ORF
finder 7F £& #il il FF /i [5] i HE (Open Reading Frame,
OREF, https://www.ncbi.nlm.nih.gov/orffinder/), SM-
ART TEL BR824 2L R )7 9] (http://smart.embl-
heidelberg.de/), BLAST X Z JE /R )7 51 A T 55 ik Al
[R] R4 3#H7 (https://blast.ncbi.nlm.nih.gov/Blast.cgi),
ProtParam Tl i1 Mr-RXR FT 4 25 1 J57 Y 25 LA
Gy AEE REOHRKESAHE (https://web.

R E K7 2: 2 E /) sponsored by China Society of Fisheries

expasy.org/protparam/), Signal 5.0 7£ £k &K ¥ ) 25
HAIE S K (https://services.healthtech.dtu.dk/service.
php?SignalP-5.0), 5 PR~ 45 BB 2 L X,
0 )y BE 45 ¥4 38k (http://www.ncbi.nlm.nih.gov/Struc-
ture/cdd/wrpsb.cgi), FEZ 31T o BRE . A 4% D)
Je TCHR I i 25 8 B S5 M 2H B (https://npsa-
prabi.ibep.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.
html), I-TASSER #{FHil 3D 4544 (http://zhanglab.
ccmb.med.umich.edu/I-TASSER/), & H 5% 0¥ &
HABP R RXR Z AR P4, il i DNAMAN 3
25 e xt, K MEGA 6.0 LA Neighbor Join-
ing TEA R GE AL .

14 BERHEXEENNZRAESH

¥ H TRIzol iEHEHUY [RVREF 11 2 (HRAR
OBE . B . DLA . 88, BErzty . i, § .
Fifi . BPSEAURE S 3 R B Br (W R mT T . W
S Ta) S99 R0 sd Bz 5 351 JUL PAT R HR A 2H 29 5L RNA,
K 5 s ]« B FC YR MR Mr-RXR F&[Fl 42 K cDNA )
b [ K >, 1R G BT A RNA R &L, SR
PrimeScript™ RT reagent Kit with gDNA Eraser
(TaKaRa) &7 & & 5% 5k 3845 ¢cDNA, H T JR 2
52 B 75 Ot 5 it PCR 43 B (QRT-PCR), AR 45 Mr-
RXR H:H #3515 &, K Primer premier 5.0 5 {F
¥ it qRT-PCR 5| #) (RXR-RT-F fil RXR-RT-R),
v EF-1a F p-actin iy W 2 3 A, R TB
Green™ Premix ExTag™ Il (TaKaRa) ik 77 & i#F 17
qRT-PCR, Fil] % [C¥H MR A [R] 41 21 Mr-RXR JE
(2R K-, A IS [] 58 Rz i B 2 R SR UL TA)
FIRARLH L Mr-RXR . MIH. EcR. E75 il CHIT
FHMRIEKE, 5IEBIER 1, AR K
7S MK S Ul B B T, R 27229 07
AT R
1.5 Mr-RXR EE# dsRNA Tt

| F SnapDrag (https://www.flyrnai.org/cgi-
bin/RNAi_find primers.pl) 7F £k % i RNAi 5| ¥
(RXR-ds-F fll RXR-ds-R), SI¥fEEWE 1, 51
5" 0 b T7 J3 87573 : TAATACGACTCACTA
TAGGG (RXR-ds-T7-F fil RXR-ds-T7-R), #" 34 &&
A Mr-RXR 5 F TT ik bel 32 4E 79 PCR Fr Bt , K
HiScribe T7 High Yield RNA Synthesis Kit (NEB) il
# dsRNA, 4lifb)5 8 T80 °C kA& H . RH
60 F& HLAK 15— [(4.240.2) g] % [RIH IRV 100
24H, RNAI LI H MR 3 ug dsRNA/g MR E

https://www.china-fishery.cn
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57 dsRNA, X HEZH 7 S SRR A= BRER K, 525G
R B A 3 AT SRR 5 R
JEFLER, FEGHIE R 3d 1k, SLRE 12 d,
S 25 S A AR BUIR AR AL 204, TRIzol
FLHU RNA, 581t qRT-PCR K Mr-RXR FE P4 48
WA MIH. EcR. E75 Fl CHIT 335K,

1.6 BIES

B R Y E AR R B U E R, R
SPSS 19.0 4K {4 i 47 5. A 2 J5 2% 43 HT (One-Way
ANOVA), KM Duncan (K2 8 FC 1 740 8] 22 5+
I3, P<0.05 HZESRZE,

2 4R

2.1 Mr-RXR EF 7 ERF5 5

DL R MR AR 2 2 TR A cDNA SRR
PEAT 3/ 5" RACE, 34 1 B 5 IR 4 i 300 1
SEATPANPHE, BR5E NP FRIEER RXR FEH 1)
cDNA, fit &4 5 Mr-RXR (GenBank & % 5 .
MZ501612), FEHFHIEEE 2 frw, P54
£ 3£ 2 241 bp, 5'3E#3% X (untranslated region,
UTR) 4 36 bp, 3’ UTR Jy 719 bp, JF i I i 4E
(ORF) Jy 1386 bp, Ztid 461 MREILER, /T i
9 50.6 ku, FRISAEHL SN 7.02, Mr-RXR AN FE
BN 48.42, FEKVERE-I{E (grand average of
hydropathicity, GRAVY) }—0.340, #f ki H A%
EMTYEE . 2 BLASTX 4By F 42 5L 15 [m] W5 7k
AT RIR, Mr-RXR 5[RJET 1+ /& H (Decapoda) %
HAHUFA RXR ZE R A LR — 8t fe s,
96.3%, 51 & B AT —BHEY ST 80%, #
B+ 2 H IRl RXR FEDR B RS

2.2 Mr-RXR WM 5 RGHL T

NCBI B PR~ 4519358 (CDD) % o A BE
P [CIREF RXR 777 14> DBD_RXR (130~211 aa)
ZERJIAN 1 4~ LBD_RXR_like (232~434 aa) %5+ 1
(& 3-a), HAEHGESKITHI MBS EEEIX, £
B [GVH T RXR A& T e . &1 o 2
Frh o-BR5E A7 40.78%, ZEfHEE (5 10.20%, BF:fA
o 4.12%, JCHL & R 5 44.90%; 1-TASSER il
I 3D 544 LIE 3-bo

FF DNAMAN #4424 % [CTH IR RXR 24 5672
FE51 5 H A TR I (AHA33387.1). H A$EXTIF Mar-
supenaeus japonicus, BAF75376.1), JL 44 i€ X} #F
(Litopenaeus vannamei, AGG55291.1), FEMEL Iy #F

https://www.china-fishery.cn

(Homarus americanus, AGI15961.1), % % (AET-
06182.1), LS (AHF65152.1), =¥tk 71
(AHJ81363.1). M /X & 8 (Scylla paramamosain,
ALM98948.1) (1 2 FE R 7 51 47 [ IR Lu X, &3t
%[GR MR RXR B AEMR 7 5 N 2 C 3 B A7 44>
Uigelx., HPFEsisih 45# 35 (A/B IX), DNA 4564
3 (DNA binding domain, DBD, C [X), % %# X

(D X)) FificfA& 4k &3k (ligand binding domain, LBD,
E/F [X), 9 H 525h4 RXR A4 %% S5 3G 25 #  2%
SR, DNA 456 8w IR, Y847 P-box 5
D-box, FHH&A 2 NBIEHFR G 2 1> o IRTE,
BEBE X B RSFIY) T-box, {H HAHEXTHF 5 2 [T
THEF RXR 1Y T-box HHALP5EZh W) £ 5 A HEE MR
BRI, PR A E0T E KB IRSE, 9 FH 7))
WIAE I X B 3 A DR 1 B B S BT 45 A 3 (AF-2),
F X5 HAR SRR (B 4).

R T UL 9 B B 5 Bl ¥y DL K 21 Ol 58 B AR
(Cherax quadricarinatus, AJT60337.1), [ H X HF
(ACN78601.1), ¥ 55 XF #F (P. monodon, APP913
26.1). % (AAC32789.3), EJ¥ AU (Plodia
interpunctella, AAT44330.1), K B #) B (Tenebrio
molitor, CAB75361.1). V4 J7 % ¥ (Apis mellifera,
NP_001011634.1), JCHI| % ¥ (Melipona scutellaris,
AAWO02952.1), Hi £¢ 8 (Lucilia cuprina, AAGO15
69.1). Z 4 (Bombyx mori, NP_001037470.1), B
ffi. RXRa (Danio rerio, Q90415.1), B & fi RXRB
(Q7SYN5.1). ¥ & i RXRy (Q90416.2), Hf J%
RXRa (Sus scrofa, ABC33911.1), %} % RXRB
(CAN13298.1), 7% RXRy (AAR96256.1), E ¥
JIUEE RXRa (Xenopus laevis, P51128.1), ALY N4
RXRB (NP _001080936.1), dE # JK % RXRy
(P51129.1). K Bl RXRa (Rattus norvegicus, CAL
25727.1). KEl RXRP (AAH99776.1). K Kl RXRy
(NP_113953.1). A RXRa (Homo sapiens, AAH
63827.1). A RXRB (NP_068811.1). A RXRy
(NP_008848.1). /N . RXRa (Mus musculus, NP_
035435.1). /Ml RXRy (NP_033133.1) /) RXR 3
USP &R IF 41, K H MEGA 6.0 5 L\ Neigh-
bor Joining 72: ¥4 & R G LA (K 5), 45 BIR,
FHHESPI RXR 75320 o, B Ay 3 FHEAL, Wik
JURP 28 HY USP 8 RXR LAY X 53, H
FEN PR 12 DR — RS, ISR 4 /0
3, PRAIFSFETHEIF T H (Caridea) K IR
Bl (Palaemonidae) {A ¥F & (Macrobrachium) 1) H 2%
HIRRN—3C, RUHRG LR RIT, WA, #

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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M IS L S R F I G
1 acatgggatccacacctggacaqctcggaggagtgc&TCGCTCTCTCGCTTCATAGGG
9R H L G N I F R HI S S L M EMTUL G G H
61 CGTCATTTGGGTAATATATTTCGTCACATATCGTCACTCATGGAAATGTTAGGAGGACAT
29H H H H P L R G EM S L L Y A V R G H D
121 CACCACCACCATCCCCTTCGAGGTGAGATGTCACTGCTGTATGCCGTAAGGGGACACGAT
49 6 L b I 6 M S G S L DR QS P L N V T P
181 GGGTTAGATATAGGGATGTCAGGGTCACTGGATCGGCAGTCCCCTTTGAATGTGACCCCC
69D S G S L L S p A T S N Y S N T N G E P
241 GACAGTGGATCTCTGCTCTCCCCTGCCACCTCCAACTACTCCAATACAAATGGAGAGCCC
89 A S P S V S N P Q P F V I G S S G S G s
301 GCTTCTCCCAGCGTGTCCAATCCACAACCTTTCGTGATTGGATCAAGTGGAAGTGGAAGC
1009 s s 6 L s T s p T Q Y P P N H P L S G S
361 AGCAGTGGGTTGAGCACCTCTCCTACACAGTATCCACCCAACCACCCTTTGTCTGGGTCA
129 K H L C S I ¢C G D R A S G K H Y G VvV Y S
421 AAACACTTATGTTCAATCTGTGGGGACAGGGCATCAGGCAAACATTATGGAGTGTACAGT
149 ¢Cc 8 6 ¢ K G F F K R T V R K D L S Y A C
481 TGTGAGGGTTGCAAAGGTTTCTTCAAGAGAACCGTTCGAAAAGACCTCTCATATGCCTGT
169R E D R V C T I D K R Q R N R C Q Y C R
541 CGAGAAGACAGAGTCTGTACAATAGATAAACGACAACGTAATAGGTGCCAGTATTGTCGA
189 Y 9 K ¢ L $S M G M K R E AV Q V G G I E
601 TATCAGAAGTGTCTATCCATGGGCATGAAGAGAGAAGCGGTCCAGGTAGGGGGAATAGAG
200E E R 0 R T K G b K G D G D P D S S C G
661 GAGGAGCGCCAGCGAACGAAAGGTGACAAAGGAGATGGTGACCCAGATTCATCATGTGGA
229 G 1 p DM P I $ S I HE A E T I V D P T
721 GGCATCCCAGATATGCCAATTTCCAGTATCCATGAAGCAGAAACTATTGTTGACCCTACA
249 D E Q P V D Q G bD A V T N I C Q A A D R
781 GATGAGCAACCTGTTGATCAAGGGGATGCTGTAACAAATATTTGCCAGGCAGCTGACAGA
269 H L V. Q L V E W A K H I P H F T D L P V
841 CATTTGGTGCAACTTGTTGAATGGGCAAAACATATTCCACATTTTACTGACCTTCCAGTA
29E D Q V V. L, L, K A G W N E L L I A A F S
901 GAAGACCAAGTCGTCCTTTTAAAAGCAGGGTGGAATGAACTACTCATAGCAGCTTTTTCA
309 H R S M G VvV X b 6 I v L A T G L V V H R
961 CACAGAAGTATGGGTGTTAAAGATGGCATTGTTCTGGCAACTGGATTAGTGGTACATAGG
329 s S A H Q A G V G A I F DRV L S E L I
1021 AGTAGTGCACATCAAGCTGGTGTTGGTGCAATCTTTGACCGTGTCTTGTCAGAACTTATA
349 A K M K E M K M D K T E L G C L R S I V
1081 GCAAAAATGAAGGAGATGAAAATGGATAAGACGGAGCTAGGATGTTTACGATCCATCGTT
369L F N P DA K G L I A CNE V E I L R E
1141 TTATTTAATCCTGATGCCAAAGGACTAATTGCATGTAATGAAGTTGAAATTCTACGAGAA
389 K VY A A L E E Y T R T T Y P H E P G R
1201 AAAGTATATGCAGCTTTAGAGGAATACACTCGCACAACCTACCCACATGAACCAGGTCGT
409 FF A K L L L R L P A L R S I G L K C L E
1261 TTTGCAAAACTCTTGTTACGGTTACCAGCTCTCAGATCTATAGGCCTAAAATGTCTCGAG
429 Y L F L F K L I G D T P L D N Y L M K M
1321 TATCTCTTCTTATTTAAGTTAATAGGAGATACACCTCTGGATAACTATTTAATGAAGATG
449LVDGPNTNNPSSNI
1381 CTTGTCGATGGTCCGAACACCAATAATCCTTCTTCTAACTAGeacttggtggaaatagta
1441 atatagacagtaaagtgcatgtattaccttgttcctcttaaatgggcatataaagcaatg
1501 acatctgtccagctaggcagtatgtgtaattccattaaaaatctaaaccagacaacgatc
1561 attacatgtactgtactgtcaggatagtgaagcaatactggacaataaactattaagtga
1621 actacaccagctacaggacttgcaaatgcaatgtgttcatttaaccatatgttgtgaaag
1681 tttaagtgtagtagcgtataagaccggtgcttctgaatcacttgattcatgtcattgagt
1741 gtggaaaatattttgaaactgaaatgataattaatgtctagaccaaattttaattgtcat
1801 gtattggtaataatttaaacatttcagttctttgtataaaataaaagtacaaatttggaa
1861 aatttggaaaataacaggtcaagatatttccatgagacatatgatgttaagaataagaaa
1921 tatcttgtacgtattactagtggctttcactttttatgtacattttttagaatgtgcaca
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2041 ctatgaatttgaagcaaccaatgttgactttttcactgttgctacatgtgaagcagtgaa
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El2 ZRIAI Mr-RXR ERSERFIIRAESNEERF
CDNA ¥k S FHRHRETFMABAE, NS T SR 3 AR, B O E N RIS T T RZ LS T, RO TFRAE RS KR
RIS 57 polyA 55, B 6a F 12375 DBD (R 4iMM, 406 F LI LBD (R 4k .

Fig.2 Nucleotide sequences and deduced amino acids sequences of Mr-RXR in M. rosenbergii

Uppercase letters in cDNA represent open reading frame, lowercase letters represent the 5’ and 3’ noncoding regions, black frames indicate the
start codon and stop codon, respectively, black underline indicates poly adenosine tail signal and polyA tail sequence, blue underline indicates

DBD conserved domain, red underline indicates LBD conserved domain.
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Fig.3 Conserved domain prediction and suggested 3D model of RXR in M. rosenbergii

(a) schematic representation of conserved domain prediction, (b) suggested 3D model.
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Fig. 4 Comparison of amino acid sequences of RXR between M. rosenbergii and other crustacean species

Amino-acid residues that were identical or similar between all sequences are highlighted; arrows indicate the boundary of different functional domain;
the core sequence of P-box, D-box, T-box and ligand dependent activation domain (AF-2) is boxed in blue; the Zn finger is indicated by red dotted line

and the helix is indicated by red underline.
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Fig. 5 Phylogenetic tree based on the alignment of amino acid sequences of RXR or UPS
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Fig. 6 Tissue expression analysis of Mr-RXR in
M. rosenbergii

1. stomach, 2. gill, 3. brain, 4. abdominal ganglion, 5. intestine, 6.
muscle, 7. hepatopancrease, 8. eyestalk, 9. heart, 10. testis, 11. ovary;

different letters indicated significant differences, P<0.05.
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Fig. 7 Expression analysis of genes in M. rosenbergii at different molting stages

(a) eyestalk, (b) muscle; 1. RXR, 2. ECR, 3. MIH, 4. E75, 5. CHIT; different letters indicate the significant difference in the expression level of the same

gene between different molting stages, P<0.05; the same below.
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Fig. 8 Expression pattern of genes in M. rosenbergii after interferenc of Mr-RXR

Interference period is 12 days, * indicate the significant difference in the expression level of the same gene between control group and RNAi group (P<0.05).
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Cloning and effect of RXR on molting-related genes expression in
Macrobrachium rosenbergii

JIANG Qun, GAO Weifeng, XU Wenjing, JIPeng, GU Shuwen,
ZHANG Yingjie, GAO Xiaojian, ZHANG Xiaojun
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract: Like all arthropods, crustaceans shed the exoskeleton periodically through their life cycle, which is
called ecdysis. Molting occurs throughout the life cycle of crustaceans and significantly influences their growth,
reproduction, and survival. This physiological event is regulated by several hormones, in which ecdysteroids are
the important part. The effect of ecdysteroids is mediated by a heterodimer of ecdysone receptor (EcR) and retin-
oid X receptor (RXR) homolog, ultraspiracle (USP) in insects or RXR in crustaceans. ECR/RXR or EcR/USP com-
plex could bind to response elements to elicit expression of early ecdysone responsive genes, such as E75, and
eventually to regulate downstream transcriptional ecdysteroid cascade reaction. RXR, belonging to a nuclear
receptor family, plays an important role in the regulation of molting. In recent years, RXR has been identified in
several crustaceans, such as Eriocheir sinensis, Callinectes sapidu, Gecarcinus lateralis, Leptuca pugilator, Mac-
robrachium nipponense and so on. However, most of the studies focused on the cloning and specific expression
analysis among different tissues or different molting stages, its regulation of other molting-related genes remains
unclear. Therefore, this study identified a retinoid X receptor (RXR) in M. rosenbergii termed Mr-RXR and further
investigated its regulation function through its mRNA expression analysis at different molting stages and RNA
interference (RNA1i). The full length of the Mr-RXR was 2241 bp, consisting of a 36 bp 5" UTR (untranslated
regions), a 719 bp 3’-UTR, and a 1 386 bp ORF (open reading frame). It encoded 461 amino acids with a pre-
dicted molecular weight of 50.6 ku and the theoretical isoelectric point of 7.02. Mr-RXR showed high similarity to
other crustaceans with conserved DNA binding domain (DBD) and ligand binding domain (LBD). Phylogenetic
analyses showed that the RXR of crustaceans clustered in a group, with the closest relationship between M. rosen-
bergii and M. nipponense. The expression of Mr-RXR was detected in 11 tissues of M. rosenbergii, including the
stomach, gill, brain, abdominal ganglion, intestine, muscle, hepatopancreas, eyestalk, heart, testis, and ovary. The
result showed that Mr-RXR was expressed in all tissues with relatively high expression level in the testis, eyestalk,
heart, brain, muscle, and relatively low expression in the gill, hepatopancreas and stomach. The expression level of
Mr-RXR changes at different molting stages, showing the highest level at premolt stages in both eyestalk and
muscle tissues. Besides, the temporal expression of four molting-related genes, including EcR, E75, CHIT and
MIH, were also examined. The expression pattern of EcR followed the same trend as Mr-RXR, while E75 and
CHIT showed similar mRNA expression patterns with the highest level at premolt and postmolt in the eyestalk and
muscle tissues, respectively. MIH was only expressed in eyestalk, reaching its peak at intermolt. To further invest-
igate the function of Mr-RXR, RNAi was conducted for 12 days, which caused the death of 63% of individuals.
The expression of Mr-RXR was extremely reduced and the efficiency of silence was 79% and 55% in the eyestalk
and muscle, respectively. In the eyestalk, Mr-RXR dsRNA injection did not alter the expression of MIH, but signi-
ficantly reduced the expression of EcR, E75and CHIT. In the muscle, however, RNAi of Mr-RXR only induced sig-
nificantly declined expression of CHIT. The correlation between Mr-RXR and other molting-related genes indic-
ated that Mr-RXR might be involved in the regulation of EcR, E75 and CHIT transcription and further mediate the
molting process in M. rosenbergii. Results in this study contribute to better understanding of the mechanism of
molting in crustaceans.

Key words: Macrobrachium rosenbergii; RXR gene; molting; expression analysis; RNA interference (RNA1)
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