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; Blast ftz-f1 cDNA , [llumia Hiseq

2000 29889  unigene
ftz-fl EcR  RXR 1389 ,

. Jizfl Jizf1
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Sfiz-f1 EST ,

fiz-fl EcR  RXR Primer Premier 5.0 RACE 35

NCBI

(EcR JQ250795)
(RXR KF061043.1)

! (D
1.1 1.5 ftz-f1 cDNA
Advantage 2 PCR Kit , 3
, (32+5)g UPM  NUP
, 20m’, 1.5m,  NHr-FI  NHr-F2 PCR ( 94°C
20—30cm, 25°C , pH 8.7, 30s, 68°C 30s, 72°C 3min, 27 );
5.5mg/L 3d, 8: 00 12 , 5
16: 00 ( 1/10) 3’ 5'RACE ,
1.2 RNA ¢cDNA PMDIS-T
Trizol Top ten , 37°C ,
RNA, 1.0% RNA PCR
RNA
, SMART™ RACE Amplification Kit , cDNA

F1 KBRS

Tab.1 The Sequences of the primer used in this experiment

(5—3")

NHr-F1 GCCTATCACAGTCTGCTACAGTCAA
NHr-F2 GTCAACTGGATGGAGACTCACCC
NHr-R1 ACCGTTGTCGGCAATGAAGTG
NHr-R2 CGTTGTCGGCAATGAAGTGGA
QNHr-F GGCCAGAAACTCCTGCTACTT
QNHr-R GAACTGTGTAGTCCCGAGCA
QEcR-F CAGGCTATCACTACAACGCACT
QEcR-R TGAGGCGACATTCTTGACAC
QRXR-F GATGCCAAAGGAGTGACCTG
QRXE-R TGGACCTGAGTGATGGGAGT

UPM Long CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT

UPM Short CTAATACGACTCACTATAGGGC

NUP AAGCAGTGGTATCAACGCAGAGT

B-actin-F CGAAACCTTCAACACTCCCG
B-actin-R GGGACAGTGTGTGAAACGCC
YNHr-F CCTCTTCTCGCTACTGCAGAACCA
YNHr-R GGCAGACAGATTGGACAAGTGCC
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NCBI BLAST , P<0.05
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11.0 2
DNAMAN 2.1 RNA
SMRAT  InterProScan Trizol RNA, 1.0%
ProParam tool , 3 ,
RNA ; RNA,
MEGA 6.0 OD560/OD>go 1.9—2.0 , RNA ,
1.7
2.2 Sftz-f1 cDNA
( ,2011) EST 1165bp, blastx
6 , :
, Sfiz-f1 65% 3'RACE
EP , , 666bp  cDNA , S'RACE
RNA 539bp cDNA EST
; Jiz-f1
( cDNA , PTNHr
)1—2s, cDNA ,
50—100mg/L 7d 1585bp cDNA 1763bp
, (GenBank KP299258), 588bp
, (ORF), 141bp 5’ (UTR), 1034bp
1.8 ftz-fl EcR  RXR 3 (UTR)( 1)
2.3 Sftz-f1
, EP DNAstar , Sftz-f1
, ImL Trizol 50— 195 s
100mg , -80°C 22.8kDa, 6.35
Trizol RNA DNA (DBD) (LBD)
RNA, RNA ProtParam tool , ftz-fl
, Transcriptor First Strand cDNA 26 (Asp Glu),
Synthesis Kit (ROX) RNA cDNA 23  (Arg Lys), 27.7,
FastStart Universal SYBR Green Master -0.291, SMRAT
, ABI 7500 Real Time PCR InterProScan , ftz-f1
10pL, SpuL
FastStart Universal SYBR Green Master (ROX) 2.4 ftz-fl
0.1uL 3.8uL  PCR luL BLAST Siz-f1
cDNA 95°C 10min, 95°C 10s, 60°C 34s, R (Metapenaeus ensis)
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, 3 , 61.9% 61.9% 66.0%( 2)
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GTGGCAGCGG GCGGGCCCAG GATCCCTCTG ATCATCCGTG AGCTGGTGGR GACCGTGGAC GACCAGGAGT GGCAGAGCTC CCTCTICICG
M C X Vv L D @ N L F &
CTACTGCAGR ACCAGACCTA CRACCAGTGT GAGGTGGACC TGTTCGAGCT C ATG TGC AAG GIG CTC GAC CAA BAC TTA
Q Vv D W A R N S C Y F K D L K V D D @ M K L L Q H
CAG GIG GAC TGG GCC AGA RAC TCC TGC TAC TTT RAG GAT CIC AAG GTT GAT GAT CAG ATG AAA CTC CTA CRA CAC
s [ _s]p 1t [T] 1 1 p[A] L ®H @ R I H N R[L]l Qg D E T T 1
TCT TGG TCT GAT CTG CTG ATT CIC GAT CAC CTA CAC CRA CGT ATA CAT RAT AGA CIT CAG GAC GAG ACC ACA CIG
P N 6 Q@ ¥ F D L L. s 1 & t[L ] T T Q F B D R F H &
CCA BAT GGT CAG RAG TTT GAC CIG CTT ICC CTG GCT CIG CIC GGG ACT ACA CAG TIC GCT GAC CGT TIC CAT GCC
v L S5 K L D L K F D VvV P E Y I € L K F L I L L N
GIC CIC AGC RAG CTT ATT GAC CIC AAG TTT GAC GTT CCA GAG TAT ATT TGC CIC AAG TTIC CTT ATT CIC CIT AAT
P 2 E VvV R L L S D R R § Vv 5 T A H E @ V K @ 2 L M
CCA GCA GAG GTG AGA CTG CTG AGT GAC CGG CGC TCA GIC AGC ACG GCA CAC GAA CAG GIC ARA CAG GCC CTT ATG
E Y I T W Vv H P E D T E K Y 0@ M M D L L P E L H
GAG TAC ATC ACC RAT GTT CAT CCT GAG GAC ACG GAG ARA TAC CAG RAG ATG ATG GAC CIT CTA CCG GAA CIC CAC
F I[2] Db N ¢ E ¥ [¥ 1] ¥ F[k] 8 1 W € 2 2 P T @ T L L
TIC ATT GCC GAC RAC GGT GRA ARR TAC CIT TAC TIC AAG CAC ATA RAC GGT GCC GCA CCC ACG CAG ACT TIG TTA
M E M L H T K R K *
ATG GAR ATG CTG CAC ACT RAR CGG ARA TRA GAGGAGGTGG CARACTTTCA ACTCTCAGCC GTCCAGTGCG CCACATGTGT
AGAGAGGGTG GRARACARAG TTTTTGGTCA CCAGAGCAGG TGGGAAGGTC CTGGGTCAGT GCAGTGAGTA CACCAGCTTG ACCAGCCAGC
CTGCCAGCCT ACCAGCCTAT CACAGTICIGC TACAGICRAAG TAGCTACTIGG CGICTGCCAC AGCCCGGGAR CARGGGTICC TGGGIGGCGC
AGRAAGCAGCT GTGCRACACT GCCCATCCCT TACARACAAG CTAAGGACTA AGCTTCATGT TGICIGIGGT GACAATGTAG AGGAGGATCT
GTCTAACCAG CRACCCACTC ACTGTCAAGG TAGTTCAAAA TTGCTGAGTG TCAACTGGAT GGAGACTCAC CCTCATCCAC CATCACCACC
ATCACACCAC CACACCACCA CCACCACCAC TCCACTGTTG CAGGCATCCA AATAGTGTAG TGCTGTGCTA GTCABRACCCT GIGAGGGGIG
GAGACGTTGC TCCTGRACCT GCCGACGCCA GACTGTCATC TGTGGTGCTA AGTAGCTCCG GGATGCCCTG AGGTACAAGA GTAGTGGAG
GGCCTTGAGC AATGGACGAG ACGGGTGGCC AGTGTGTGGC TCGTGCTGTG TGGCCTCICC CTCCCTCCCT CCCTCCCICC CTCCCTTGTT
TCATTTGTTA CCAGAAGCAC TCATGGTGCA ATCAGGACTA ATATTAGCAA GITGAGGCIC TCAAGTGCAG ACCAGTCAGT GGTGCGCTAC
TCTCACTAAA CGATATTAAC CTGATACATA CAAGTAGGAA GGTTTITCTG TCCCACTGTG GCGCATCATA CCTCATTICT CACTGTTCTT
ATGGTGGCGG TCTCCTCACT CACTCACTTT GGTACARAGC TCTCACTTGT GAATACGTTT CAACACTTAT ATATCTATIT ATTTCTGAGT
ATAATTACTA CARAGACCTG GGCACTTGIC CAATCTGTCT GCCCAGATAC ATAAATAATA ATAARARAAA AAAAAAAAAA AARA
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Fig.2 The amino acid sequence of P. trituberculatus ftz-f1 alignment with other species
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Fig.3 NI phylogenetic tree of amino acid sequence of P. trituberculatus ftz-f1 and other species made by MEGA 6.0
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: (XM_001958169.1) (M63711.1) (AF274870.1) (AK404795.1) (NM
001044063.2) (AF288089.1) (FM163377.1) (XM_002430334.1) (KM091936.1)
(XM_008193152.1) (AF159132.1)

GenBank accession number of different species: Drosophila ananassae (XM_001958169.1), Drosophila melanogaster (M63711.1), Aedes aegypti

(AF274870.1), Papilio xuthus (AK404795.1), Bombyx mori (NM 001044063.2), Manduca sexta (AF288089.1), Blattella germanica (FM163377.1),

Pediculus humanus (XM_002430334.1), Leptinotarsa decemlineata (KM091936.1), Tribolium castaneum (XM_008193152.1), Metapenaeus ensis
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Fig.6 Distribution of RXR gene expression in different tissues
in different molt stages
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Fig.7 After single eye- ablation, distribution of ftz-fI gene
expression in different tissues of pre-molt stage compare to those
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Fig.8 After single eye- ablation, distribution of ftz-f1 gene
expression in different tissues in inter-molt stage compare to that

in normal condition
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Fig.9 After single eye- ablation, distribution of ftz-f1 gene
expression in different tissues of post-molt stage compare to
normal condition
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CLONING OF PORTUNUS TRITUBERCULATUS ftz-f cDNA AND EXPRESSION
ANALYSIS OF RELATED NUCLEAR RECEPTORS DURING MOLTING CYCLE

ZHANG Long-Tao" >3, LV Jian-Jian"?, GAO Bao-Quan"”®, LIU Ping"?, FU Ping"’
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. College of Fisheries and
Life Science, Shanghai Ocean University, Shanghai 201306, China; 3. Function Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266235, China)

Abstract We successfully cloned fzt-f1 gene of Portunus trituberculatus for the first time using RACE
(rapid-amplification of cDNA ends) method, and named it PTNHr. The full-length cDNA sequence of ftz-f1 is 1763bp,
which contains a 1034bp 5'-UTR, 141bp 3'-UTR, and 588bp open reading frame (ORF) that encodes 195 amino-acid
polypeptides. It has a molecular mass of 22.8 kDa and isoelectric point (pI) of 6.35. Homologous analysis showed that
ftz-f1 has the highest homology to Metapenaeus ensis, and phylogenetic analysis showed that fzt-f1 of P. trituberculatus
was also in the same branch with M. ensis. In addition, using RT-PCR (reverse transcription-polymerase chain reaction),
we investigated the functions of fzt-fI, EcR, and RXR in different molting stages. The results reveal different expression
patterns of the molting-regulation function of them, of which fzz-f1 and RXR show opposite features, indicating a mutual
suppression relation of them, while those of EcR and RXR are similar somewhat.

Key words Portunus trituberculatus; fzt-fl; Gene cloning;

expression analysis; nuclear receptor



