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TIC GTG TCC AGT CIC CCC TTC TGA ACCCTTCGGR GATTCTARAG
GCCGCCCCTC CICCCCGGTC ACCTTCCAGA TGATGGTIGAA GGGCCICICA
TATACCRATGT CIRACTCCGC GACCTCGICC TCCCGCCCGG GICGCIGIIG
CAGATAGCCT CCGGGTIGITTI CCAGCAGCGRA GTCTICAGTCA GGACCCAARC
GAGGAGGCGE TGGCGCGTGC ACACGTACTC ATGATTTIGIT CACAGAGTTA
TACGTACATA GAGCGAGGTG GAAGGTAGCC GCGCGGCGCG CRAGGCCGACG
ACTAGTCATT CIGTGATITT ACTGAARRRD AAARRRRARA A
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HR38 nucleotide sequence and deduced amino acid sequence of Portunus trituberculatus

242
317
392
467
542
617
692
767
842
917
992
1067
1142
1217
1292
1367
1442
1517
1592
1667
1742
1817
1892
1967
2042
2117
2192
2267
2342
2419
2509
2599
2599
2779

2869
2950

ATG: the start codon; *: the stop codon; boxes: DNA binding domain; underline: ligand binding domain.
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Fig. 2 The amino acid sequence of Portunus trituberculatus HR38 alignment with other species
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Fig. 3 NIJ phylogenetic tree of amino acid sequences of Portunus trituberculatus HR38 and other species made by MEGA 6.0
The values at the forks indicate the percentage of trees in which this grouping occurred after bootstrapping the data (1000 replicates;
shown only when confidence coefficient >80%); the length of the scaleplate stands for it occurred substitution at 0.1 turn.
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Cloning and expression analysis in molting cycle of nuclear receptor
HR38 gene in Portunus trituberculatus
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1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
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Abstract: The nuclear receptor superfamily contains a large number of transcription factors that mediate many physio-
logical process, such as cell differentiation, growth and development. Family members have a conserved functional
domain that includes a DNA-binding domain and a ligand-binding domain. HR38, a member of the nuclear receptor
superfamily, is an orphan receptor for which no ligand is known. HR38 is involved in an unusual ecdysteroid signaling
pathway in Drosophila. Portunus trituberculatus is a major Chinese aquaculture species and is also an important Chi-
nese export. The crustacean molting cycle is a physiologically important growth process. To investigate its function in
the molting cycle of Portunus trituberculatus, cDNA encoding nuclear receptor HR38 of Portunus trituberculatus was
cloned by rapid amplification of cDNA ends (RACE) and named PHR38. The full-length PTHR38 cDNA is 2950 bp,
including a 101-bp 5’ untranslated region (UTR) and a 551-bp 3" UTR. The 2298-bp open reading frame (ORF) encodes
a 765-amino acid polypeptide. Bioinformatic analysis revealed that PTHR38 is anunstable protein and has no trans-
membrane domains. Homology analysis showed that PTHR38 of Portunus trituberculatus has the highest homology to
the HR38 gene of Daphnia magna. Six crabs ateach main molting stage (inter-, pre- and post-molting) were selected by
morphological feature observation. Eyestalks were excised, the crabs were depigmented, their exoskeletons were re-
moved, and different tissues were sampled before being stored in Trizol Reagent for RNA extraction. Quantitative
real-time PCR showed different expression patterns of PTHR38 at each stage of the molting cycle, which suggested that
PTHR38 functions in the molting cycle of Portunus trituberculatus. It also showed a similar expression tendency to
ecdysone in hemocytes and thus might be associated with ecdysone. In muscle and the hepatopancreas, PTHR38 was
upregulated in the post-molting stage. Previous studies showed that HR38 participates in the metabolism of carbohy-
drates, which suggested that PTHR38 might function in energy metabolism processes. After eyestalk ablation, the ex-
pression of PTHR38 was upregulated, which also suggested a connection between PTHR38 and ecdysone.
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