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Partial sequence identification of sex determination gene (DMRT1 and
FOXL2) in the red spotted grouper, Epinephelus akaara

Yong-Ju Park’, Chi-Hoon Lee’ and Young-Don Lee'”

"Marine Science Institute, Jeju National University - ’CR Co., Ltd

The transcription factors, DMRT] and FOXL2, play a role in fish sex differentiation of the
bipotential precursor into the male and female pathway, respectively. In order to provide the
molecular background for understanding hormonal regulation in sexual determination and differentiation
in the red spotted grouper, Epinephelus akaara, one of commercially important epinephelines, and is
often used to study protogynous sex change. First, we amplified the partial sequence of two genes
(DMRT1 and FOXL2) from the gonad of red-spotted grouper. Also, we surveyed the tissue-specific
and sex-specific expression pattern of each genes by RT-PCR. DMRTI and FOXL2 ¢cDNA flagments
consist of 489 and 836 base pairs (bp) and encodes a protein of 162 and 278 amino acids,
respectively. RT-PCR revealed that DMRT] mRNA was expressed higher level in the testis. FOXL2
was expressed extensively in the neural and peripheral tissues with its highest level in the ovary,

indicating a potential role for FOXL2 in the brain—pituitary—gonad axis.
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A7l 3732 aQel o8 fFreH= #7434
9l qAAH o2 tHEHDevlin and Nagahama,
2008). TA-Fo AL YEAA Aol U=
sex-deténnining' region Y(SRY) &=l <]3)
ARATY B3 ol F, T oldle F=
o]4 SRY®] 4F FHA SA g g &
T7F R8s 1 )t Sinclair et al., 1990; Brennan
et al., 1998). 53], Doublesex and mab-3 related
transcription factor (DMRTH< XY3& 2] 4%
83 #F® & DM-domain (DNA-binding
moif e EWSHE wuUA F sz £39
ool 4R Boldoz LM Raymond et
al., 1998; Zhu et al,, 2000), forkhead-box protein
L2 (FOXL2)E @719) ddolAe Solgoz
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al., 2007; Liu et al., 2007).
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cDNA #2 & HAstd vE=dH=IHHRA
EI(NCBI, http://www.ncbi.nlm.nih.gov)oll 5ZH
orange-spotted grouper, E. coioides (accession
EF017802), honeycomb grouper, E.

EUS555179), european

number,
merra (accession number,
seabaés, Dicentrarchus labrax (accession number,
AM993095) 18] T
schiegelii (accession number, AY323953)2%-E
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AR primerE T AIQ] 2 A sl ALREA
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o&] FZE FAA A4ES FAAF F pGEM-T
easy vector (Promega, USA)°l 4} %(subcloning)dt
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Table 1. Primer sets used for ﬁartial cloning of DMRT! and FOXL2 in the red spotted grouper,

Epinephelus akaara

[ Primers

Sequence

Degenerate primers
DMRTI-F
DMRTI-R
FOXL2-F
FOXL2-R

5'-CTTCTGCAACTGGAGGGACT-3'
5'-GTGGCTGCTGGGTAGTAGGA-3'
5'“ATGATCCACGACACCAACAC-3'
5'-TCGTGTTCCCAGTAAGAGCA-3'
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5H3ict. |

Zt zAgol4 28 A E(cDNA), ;GoTaq
Green Master mix (Promega, USA)S} primer setS
E5ale) 94 CollA 45%, 60TColAM 45%, 72TC
oM 1% A F 35cycled FE5H= RT-PCRYULS
Algetd 2, 447 PCR A8 1% agarose

gel 194 3582 719100 VIS AAIse]

!

|  Gene group =

Spécies (gene name)

Aceession number |

Medaka (DMRT1) AF3199%4
Nile tilapia (DMRT1) AF203489 E
Zebrafish (DMRT1) AF439562 j
Wrasse (DMRT1) AY177711 :
DMRTI Olive flounder (DMRT1) EU450514 E
Orange-spotted grouper (DMRTI) ~EF017802 - J
Honeycomb grouper (DMRTIla) EUS555179 *
Honeycomb grouper (DMRTI1b) EU555178 ;
European scabass (DMRTIL) AM993095
European seabass (DMRTIS) AM993096
Zebrafish (FOXL2) BC116585
Rainbow trout (FOXL2) NM_001124485
, Nile tilapia (FOXL2) AY554172
FOXL2 .
Olive flounder (FOXL2) AB303854
Medaka (FOXL2) AB252055
Pejerrey (FOXL2) EU86415!1
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242 GCTCTCACAGGGAGTCGCTCGGCATTGTCCCCCAGCCCGTCGGCCGGTGCCCGGGCTCAT

AV P & 8 R 8

A L S5 P 8§ F
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Fig 1. The nucleotide and deduced amino acid sequence of DMRTI gene in the red spotted grouper,
Epinephelus. akaara. Tt was 489 base paris long and encoding 162 amino acids.
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Fig 2. The nucleotide and deduced amino acid sequence of FOXL2 gene in the red spotted grouper,

uIRE . O|%|& - OIYE

ATGATCCACGACACCAACACGACCAAGGAGAAAGAGCGACCCARAGAGGAGCCGGTCCAG!
M I  E DTN T T K E R E®R P K EE PV O
GAGARAGTCCCGGAGAAGCCGGACCCGTCCCAGARACCACCGTACTCCTATGTCGCTCTC
E KRV P E K P'D P S 0 K P P Y S Y.V & L
ATCGCCATGGCCATCCGGGAGAGCTCCGAGAAGCGCCTCACTCTGTCCGGTATTTACCAG
I, A M A I R E S 8§ E KR L T L 8 G I ¥ ©
TATATCATCAGCAAGTTICCCT T TATGAGAARAATAAGAAAGCTTCGCAGAACAGTATC |
¥ I I S K F P F ¥ E KN K XK G W 0 N § I
AGACACAACCTGAGTCTCAACGAATGCTTCATTAAGGTTCCGCGGGAGGGCGGCGGCGAG-
R H N LT S L N E ¢ F I KV P RZEGG G E
AGGAAGGGGAATTACTGGACACTCCACCCAGCCTGCGAGGACATGTTTGAGAAGGGAARC
R KG N Y W T L DD P A ¢C.E D M F E K G N
TACAGGAGGCGCCGCAGGATGARGCGGCCGTTTAGACCTCCACCGACGCACTTCCAGCCG
Y R R R R R M KR P F R PP P T H F 0 P
GGGAAGTCCTTGTTCGGAGGAGACGGCTATGGC TACC TG TECCCACCCAAGTACCTGCAG
6 K S L F & 6D GG Y 6 ¥ 1L S P P K Y L 0
POTAGCTTCATCAACARCTCETGGTCECTAGGCCAGCCECCCACTCCGATGTCCTACACE
S 8 F M NNTSWS L G QP P T P M S Y T
‘TCCTGTCAGATGGCCAGCGGCAACGTGAGTCCAGTGAACATGAAGGGGCTGTCAGCCCCG
S ¢ O M A S G NV S PV NMUZEKGTUIL S A P
TCATCTTATAACCCCTACTCCCGGGTGCAGAGCATGGCGCTCCCCAGCATGGTGAACTCT
S 8 Y N P°Y 8 R V ¢ 8 M A L P S M V N S
TACARCGGCATGAGTCACCATCACCACCCCGCGCACCCTCACCATAGCCAGCAGCTGAGC
Y N 6 M S H H H H P A H P H H 'S © 0 L 8
CCEGCCACCECEECACCACCECCEETE TCCAGCAGCAACGGAGCGGECCTTCAGTTCGCC
P AT A AP P PV § 8 S NG AGL Q F A
TECTCCCGCCAGCCEGCEGAGCTCTCGATGATGCACTGCTCTTACTGGGRACACGA 836

€ 8§ R ¢ P A EIL S MMHTGCS Y W E H

Epinephelus akaara. It was 836 base paris long and encoding 278 amino acids.
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DMRTI# FOXL2 5 A4 23 8" §4AA tilapia(Wang et al, 2004), Southern catfish(Liu et
(Smith et al., 1999; Pask al., 2007), E. merra(Alam et al,, 2008)2] 72 1}9}
et al, 2003), ZF(Nanda et al, 1999), &F  FASIATH Alam 5(2008)2 E merra®] A4 A
(Kettlewell et al., 2000), ©} 5 (Brunner et al., g Aol 2lo] FOXL29 DMRTIY o¢& &
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Fig 3. Phylogenetic analysis of the relationship among the known the DMRT1 and FOXL2 sequences from
teleosts. The rat » opioid receptor was used as an outgroup to root the tree. Analysis was
performed with multiple alignments from the amino acid sequences by using the ClustalW program.
The bootstrap values (100 replicates) and distance are represented by internal edge labels and bar.

M Br Gi He Li Ov Te

Nc

— - DMRT1

12

Fox

18srRNA.

Fig 4. The expression pattern of sex differentiation genes in different organs of the red spotted grouper,
Epinephelus akaara by RT-PCR. The lanes are labeled as follow; Br, brain; Gi, gill; He, heart; Lj,
liver; Ov, ovary; Te, testis; Nec, negative control, respectively, M is a 100 bp DNA ladder marker.
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