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The sex differentiation of fishes occurs under the control of genetic and various environmental
factors. DM-domain containing genes are novel zinc finger transcription factors and play key roles in
sex determination. In this study, we amplified the DM-domain cDNA regions from four protogynous
wrasses (Halichoeres tenuispinnis, Pseudolabrus japonicus, Pteragogus flagellifera, Halichoeres
poeciloptrerus) using the degenerate primers from conserved DM-domain region of DMRT gene.
DM-domain regions of each DMRT gene was 171 bp in size and encoded 57 amino acids. The DNA
sequence analysis exhibited 100% homology within H. tenuispinnis, P. japonicus, and P. flagellifera,
and 94% homology between H. poeciloptrerus and the others. Amino acid sequences showed 100%
homology between four wrasses, and contained CCHC-HCCC Zinc-binding module. This study
revealed that DM-domains of wrasses contained characteristic serine residue instead of asparagine

which are common in other teleosts.

Key words : wrasse, DMRT (Doublesex/Mab-3 Related Transcription factor), DM-domain, motif,
zinc-binding module
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Fig. 1. Comparison of nucleotide sequence within DM-domain regions among Labridae. Nucleotide
sequence of DM-domains within H. tenuispinis, P. japonicus and P. flagellifera showed
100% homology while, the nucleotide sequence of H. Dpoecioptrerus showed 94% homology

to the others.
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Table 1. Amino acid sequence distance of DM-domains between several teleosts.

1 2 3 4 5 6 7

1 926 %5 96.5 9.5 94,7 93 1 : Wrasses (This study)

2 40 96.3 92.6 889 920.7 9.3 2 . E. coioides

3 36 00 96.5 895 9.7 96.5 3. O niloticus

4 36 4.0 36 91.2 982 U7 4 : C gariepinus

5 114 12.1 114 93 91.2 8.7 5 X. maculatus

6 55 6.1 55 18 9.3 93.0 6:D. rerio

7 | 74 | 38 | 36 | 55 | 123 | 74 7: M. albus
* X axis : Percent Identity, Y axis : Divergence
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Fig. 2. Alignment result of DM-domain amino acids from wrasses with other several
DM-domains. Major amino acids are in black box, zinc-biniding sites are marked with
dots. Amino acid sequences of H. tenuispinis, P. japonicus, P. flagellifera and H.
poecioptrerus are represented in common name ("Wrasses”). The GenBank accession
numbers used in this study are as below. E. coioides: EF017802, O. niloticus: AF203489, C.
gariepinus: AFA39561, X. maculatus: AF529187, D. rerio: AF439562, M. albus: AF421347
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Fig. 3. Phylogenetic analysis of DM-domains between wrasses and other teleosts. Wrasses’
DM-domain is relatively close to O. niloticus, while, X. maculatus diverged from others.
Amino acid sequences were analysed by MegAlign, bootstrap value is represented in bar.
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Fig. 4. Motif analysis of wrasse DM-domain
amino acid sequence. Putative motifs
of Phosphoserine/threonine  binding
group (pST_bind), Basophilic serine/
threonine kinase group (Baso_ST_kin),
Proline-dependent  serine/threonine

(Pro_ST _kin),

Kinase binding site group (Kin_bind)

are found. Putative DM-domain and

Ribosomal L36 domain were found

with high scores. Amino acid sequence

was analysed by ScanSite (Ver. 2.0).

kinase group and
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Table 2. Pfam data base search result of wrasse DM-domain region. First 46 amino acids are
very significant to DM-DNA binding domain.

Sequen ion i
Model equence el Score EXD?CU:IUOH Description
from to Value
DM 1 46 74.0 47e-19 DM DNA binding domain
Ribosomal L36 30 56 6.7 0.28 Ribosomal protein 136

CCHC Zinc—binding site

LOBEAE®—C-ter.

HCCC Zinc—binding site

Fig. 5. Schematic representation of zinc module in wrasse DM-domain. CCHC and HCCC

Zinc-binding sites are ‘intertwined’. 'C’ is conserved cysteine involved in zinc binding,

'H’' is histidine, and Zn is zinc atom. Other all teleots analysed in this study have

histidine at 23rd residue, but substitution to serine occurred in wrasse DM-domain, thus

considered as unique structure. Amino acid sequence of wrasse DM-domain was
analysed by searching PROSITE Data base (release 20.15).
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