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s Dmrt2 5'RACE
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PCR 5'RACE 3'RACE , 5’RACE
3'RACE PCR 2xSeqAmp Buffer 10 pL,

SeqAmp DNA Polymerase 0.5uL, 5SRACE 3'RACE

) H@ART/CLE

NUP (10umol/L) 2uL, 2xEasyTaq® PCR Super-
Mix 25uL, PCR-Grade H,O 19uL PCR
pEASY®-T1 Cloning Vector

> > >

3’ 5!
35 ,PCR )
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//'www.ncbi.nlm.nih.gov/VecScreen/VecScreen. html)
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cDNA (100 ng/puL) 1uL, 10xUPM (10xUniversal RNA,
Primer Mix) 2 uL , SRACE  3'RACE outer ( cDNA, PCR 18S rRNA
1)(10pumol/L) 0.5 pL, PCR-Grade H,0 6 pL , , PR
touch-down PCR :94°C 30's,72°C 2 min, 5 Dmrt2 , 3
; 94C 30 s, 70C 30 s, 72°C 2 min, 5 ; , SPSS16.0
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Tab.1 Primers used for cloning and expression analysis of Dmrt2 in Pteria penguin
(5'-3")
Dmr2-5'-outer GCAATATCTAGCTCTCGGTCAG 5'RACE
Dmr2-5'-inner GATTACGCCAAGCTTGGGATTCTGCTGACTGGTG S'RACE
Dmrt2-3'-outer CAACGTGTGATGGCAGCTC 3'RACE
Dmrt2-3'-inner CACCAGTCAGCAGAATCCC 3'RACE
Dmrt2-cDNA-F CAGAAGGTGATAAGTATCAGAGACG cDNA
Dmrt2-cDNA-R GCAGACGAGCCTGTCTGTATTGTATCCA cDNA

Dmrt2-F GGGACAGAATTTACAGCGCAG
Dmrt2-R CATTGGCAATCACGCCATCT
18S rRNA-F ATGTCTGCCCTATCAACTTTC
18S rRNA-R TGCTGCCTTCCTTGGATGT
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1

Dmrt2

Fig. 1 The Dmrt2 cDNA and the deduced amino acid sequence of Pteria penguin

(UTR);

(ORF);

DM

>

S'UTR and 3'UTR regions are shown in small letters; open reading frame is shown in capital letters; initiation codon and termination codon are

shown in boxes; DM domain is shown in gray boxes

(Biomphalaria glabrata, XP_013083870 )creb

(Lingula anatina, XP_013397304.1)
(Priapulus caudatus, XP_014675559.1)

Marine Sciences / Vol. 41, No. 10 /2017 119



(Astyanax mexicanus, AAI35448.1)
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The alignment of Dmrt2 among Pteria penguin, Danio rerio, Homo sapiens, Mus musculus, Pinctada martensii, and Pinctada margaritifera by
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Dmrt2

(D.rerio, NP_571027.1) (H.apiens, AAF86295.1)

Dmrt2

ClustalW. Those amino acids with 100% identity are marked in gray
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Fig. 2 Amino acid alignment of Dmrt2 among Pteria penguin and other species

(M.musculus, EDL41636.1)
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Fig. 3 Phylogenetic tree of Dmrt2 from Pteria penguin and other species
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Fig. 5 The expression of Dmrt2 in different growth periods
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ent letters indicate significant difference (P<0.05)
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Abstract: Dmrt2 (doublesex and mab-3-related transcription factor 2) is an important member of the Dmrt gene
family with a highly conserved zinc finger-like DM domain and plays an important role in somite formation, organ
formation, and skeletal patterning. This study was conducted to investigate the role of Dmrt2 in sex determination
and gonadal development in Pteria penguin. The full-length cDNA of Dmrt2 gene was characterized from P. pen-
guin by RACE-PCR, and real-time PCR was performed to assess the expression of Dmrt2 in different tissues and
gonads of different growth periods. The results showed that the full-length cDNA of Dmrt2 was 1257 bp, including
a 5'UTR of 52 bp, a 3'UTR of 254 bp, and an open reading frame of 951 bp, which encoded a deduced protein of
317 amino acids. The DM domain was from 20 to 73 amino acids. The predicted molecular weight was 36.61 ku,
and the isoelectric point was 9.80. The amino acid sequence alignment showed that Dmrt2 of P. penguin shared
46.0% and 45.7% sequence identity with Dmrt2 of Pinctada margaritifera and Pinctada martensii, respectively.
The real-time PCR results showed that Dmrt2 was constitutively expressed in the mantle, gill, digestive diverticu-
lum, foot, testis, and ovary, except in the adductor muscle. The expression level was highest in the testis (P < 0.05),
followed by the foot. The expression analysis in gonads of different growth periods revealed that Dmrt2 had lower
expression in early ovary and mature ovary, higher expression in early testis and emission testis, and the highest
expression in mature testis (P < 0.05). This study showed that ppDmrt2 might play a role in sex determination and

gonadal development in P. penguin.
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