Vol. 38, No.3

38 3
2014 5 ACTA HYDROBIOLOGICA SINICA May, 2014
doi: 10.7541/2014.77
Dmrt3
T £ ¥F K
( , 310058)
: DMRT Dmrt3
R Dmrt3 cDNA S
Dmrt3 Dmrt3 cDNA 2182 bp,
5 408 bp, 3' 427 bp, 1347 bp, 448
DMRT3 DM s DMA s DMRT4  DMRTS
RT-PCR Dmrt3 s 15
5 Dmrt3
CpG
R Dmrt3 pDmrt3
Dmrt3 s DMRT
s Dmrt3; R
PES%ES: Q781 X#kFRIRAD: A X EHES: 1000-3207(2014)03-0548-08
DMRT(Doublesex and Mab-3 related transcrip- (i fif%
tion factor) Dmrt2 (2]
Dmrt2 Dmrt2a
DNA (DNA-binding motif, Dmrt2b",
DM)H! Zn .31 (14, 15]
e Dmrt3 el (7l
Dmrt Dmrtl R
, Dmrtl s Dmre3
, Dmrtl [16] [171
3] Dmrtl (8 , Dmrt3
, , DI6 (191
Dmrt4
[6—10] [20]
Dmrtl (21] , Dmrt5/Dmrta2
ks B EA: 2013-05-09; 1&3T HHi: 2013-12-20
HemA: 973 ( :2010CB126301); (2012C12907-9)
1EEE N (1989—), ; ; E-mail: wangjial019@163.com

BIEEE:

; E-mail: luoc@zju.edu.cn



3 : Dmrt3

549

Dmrt5/Dmrta2
221 Dmrt6
231 Dmre7 s
[24]
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22C+1°TC
, R 80
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Takara , SMARTer™ RACE

Genome Walker ClonTech , CpGe-

nome DNA Chemicon s
Axygen ,
, PCR
1.3 RNA cDNA
RNA SV Total RNA Isolation
System(Promega)
RNA RNA -80
RNA R ClonTech
SMARTer RACE 5t 3
RACE-Ready cDNA, cDNA
1.4 Dmrt3 cDNA
GeneBank
Dmrt3 cDNA s 140 bp
Al A2( 1) PCR 10 pL,
: 94 , 5min, 94 , 30s,
63.5 , 30s, 72, 30s, 32 ,
7min 1.2% ,
, pMD18-T
Dmrt3
RGSP1  RGSP2( 1), SMARTer RACE
5" 3'RACE 5
3 , Dmrt3
cDNA , 5 3
DS DAS( 1),
1.5
Dmre3
ClustalX s NCBI
COBALT
DMRT GeneBank
2
1.6 RT-PCR
20 uL, RNA ,
RNA 1000 ng 18S rRNA
cDNA 1uL, 18S rRNA-F  18S
rRNA-R( 1) PCR 10 pL: 10x

ExTaq buffer 1 pL, dNTP 0.8 pL, 18S rRNA-R 0.5 pL,
18S rRNA-F 0.5 pL, ExTag 0.1 pL, cDNA 1 pL,

6.1 puL 94°C, Smin, 94°C, 30s, 61°C,
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F 1 TEH Dmr3 cDNA £ RESHAMBELSFEFAE DNA ,
3149 5 L
Tab. 1 Primers used for cloning, expression and methylation ana- u
lysis of goldfish Dmr¢3 Genome Walker ,
Primer Sequence (5'-3") Dmrt3 mRNA
Al TGCGCVMGRTGCMGRAACCACGG AP
A2 CKSAGSGCSACCTGSGCCGCCAT GSP3AS APl ’ CR: 94 0 94°C
RGSPI  TAATCGAGCGACAGCGGGTCAT P P PCR: Smin; ’
RGSP2 TTATGCCCTTTCAGCCAGGAGAGCACCCC 25s, 72°C, 3min, 7 ;94 ,25s,67°C, 3min, 32
18S IRNA-F  CGCCACTTGTCCCTCTAAGAA ; 67°C, 7min, PCR
18S rRNA-R  GTAGTTCCGACCGTAAACGAT 20 GSP1AS AP2
B1 GAATGGCTACGGATCGCCCTAC o . o o .
PCR: 94°C Smin; 94°C, 25s, 72°C, 3min, 5
B2 GCTCTGTTTGGCAATGACTGGGC )
cl GAACCACGGGGTGCTCTCCTG ; 94°C, 25s, 67°C, 3min, 20 ; 67°C,
C2 TCAGCATGAGGGGGTATCGAGG 7min, Dmrt3
DS GGCTACGGATCGCCCTACCTCTACA CpG PCR
DAS CTCCTCATCTGCAGCAAACATGCTC .
MethPrimer,
GSPI1AS AGAGCACCCCGTGGTTTCTGCATCTCG
GSP3AS TTATGCCCTTTCAGCCAGGAGAGCACCCC CpG PCR Meth-S
AP1 GTAATACGACTCACTATAGGGC Meth-AS( 1)
AP2 ACTATAGGGCACGCGTGGT DNA DNA, CpGenome DNA
Meth-S TTAGTGTTAGGGGGATGTAAATTGT DNA
Meth-AS CAAATACAATCTAAAAATCAAACCC
30s, 72°C, 30s, 28 s 7min
5 uL 1.2% , 2
Uvp , 2.1 Dmrt3 cDNA
) ) cDNA SMARTer RACE 3'RACE
, Dmrt3 Bl  B2( 5'RACE Dmrt3 cDNA
1) Dmrt3 2182 bp, 5 (5’-UTR)
Cl  C2( 1, Bl B2 408 bp, 3’ (3’-UTR)427 bp,
s (ORF)1347 bp, 448
1.7 Dmrt3 GenBank( : KC733765)
Genome Walker S Dmrt3
T2 AXFSIAMAEYM Dmrt #£ GeneBank R HIE RS
Tab. 2 Cited GeneBank accession numbers of various Dmrts
ACS;SE:;“ DMRT! DMRT 2 DMRT 3 DMRT 4 DMRT 5 DMRT 7
Species
Danio rerio AAQO04555.1 NP _571027.1 NP_001005779.2 AAU85258.1
Xenopus laevis NP_001089969.1 AAI35448.1 AEM44779.1 AAV66322.1 AAI70170.1
Mus musculus NP_056641.2 NP_665830.1 NP_796334.2 AAN7T7234.1 AAN10254.1 AAN77233.1
Takifugu rubripes CAC42778.1 CAC42780.1 CAC42779.1 BAE16955.1 BAE16956.1
Oryzias latipes AAL02165.1  AAL02163.1 AAL83919.1  ABC60024.1
Cynoglossus semilaevis ABS31368.1 ACY74335.1
Monopterus albus ADI24451.1
Bubalus bubalis AFV46337.1

Bos taurus

ABQ14481.1
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Fig. 1 The putative amino acid sequence and the diagram of the
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The first and second rounds are RT-PCR and Nested-PCR examinations, respectively. No
PCR products were detected in —RT control in the two rounds of PCR, so that only the se-

cond round was shown
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Fig. 4 RT-PCR examination of Dmrt3 expression in various adult tissues of goldfish
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a. The position of Dmrt3 promoter CpG island, each vertical bar
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sequencing results of the Dmrt3 promoter CpG island in the
genomes of goldfish, each line represents an examined clone. The
methylated and unmethylated CpG sites are represented by filled

and open circles, respectively
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MOLECULAR CLONING AND EXPRESSION ANALYSIS OF DMRT3 IN
GOLDFISH, CARASSIUS AURATUS

WANG Jia and LUO Chen
(Collage of Life Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: The DMRT family of transcription factors play a pivotal role in sex determination. In order to investigate the
function of Dmrt3, a member of the DMRT family, in the embryogenesis and sex differentiation, as well as its potential
implication in breeding of goldfish, we cloned the full length cDNA of Dmrt3 and analyzed its expression during the
early embryogenesis and in various adult tissues in goldfish, Carassius auratus. The entire goldfish Dmrt3 cDNA is
2182 bp long, including a 408 bp 5'-UTR, a 427 bp 3’-UTR and a 1347 bp open reading frame (ORF); the latter encoded
a protein with 448 amino acids. Protein structural prediction based on the putative amino acid sequence of DMRT3 re-
vealed that goldfish DMRT3 contained a common DM domain and a DMA domain, suggesting that it was more phy-
logenetically related to DMRT4 and DMRTS5. Nested PCR examination indicated that the expression of Dmrt3 was un-
detectable until bud stage, and its expression obviously increased but still at a low level at 15-somite stage. In adult
tissues, DMRT3 was expressed exclusively in the testes. This expression pattern suggested that Dmrt3 might regulate
organogenesis and gonad development of male. No methylation of the Dmrt3 promoter CpG-island in gametes and in
various tissues was observed using bisulfite sequencing analysis, suggesting that DNA methylation did not regulate the
sex-specific and tissue-specific expression of Dmrt3. Moreover, we identified a pseudogene, named pDmrt3, from the
reverse transcript of Dmrt3. These results provide essential materials for studying the function of Dmrt3 in the sex di-

fferentiation and potential application in breeding of goldfish, as well as the evolutionary relationship of Dmrt genes.

Key words: Goldfish; Dmrt3; Gene cloning; Gene expression
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