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A S 12 R ARAR

(1 AR B e ol S0 v 5 SR B s T AR IR 2, op EUR P B9t g smiAK i 50T, (LR & & 2660715 2. T RiE
RE KPR, |28 IR 524025)

WE: EHMD P, L2 EE S5 TR 551 P23 2, Doublesex and mab-3-related transcription factor
1(Dmrtl) BT —AAFH DM HERIFRE T 7EM LS L 5208 P AT SR 2 S PR RR A 23X AL FE B =%
E— BTSN E SR A SR TR A ISR . 2858 (Cynoglossus semilaevis) 35T KB H K1
— M AR SR T B, WE AN R R AR AR MR IR 2~3 45, O THRR I F WM R Y VU, B E i b, SEI
FAMESRIE, B SLR F)IR 50 BE WG, MRS T SR S RS Dmrtla ¢cDNA 21K 1149 bp, HHALE 777 bp BT A
TEAHE (ORF),45 bp K i 57 AsmAEgwESX (UTR) . 327 bp KK 37 Al UTR. EAEMRFE 7347 3 W 08 5 5 5 Hofn
% Dmrtl FE TR T 71 RIE N 41.9%~58.1%, 5 BUAA M Dmrtl SRR T 21 FYEMERAR, HE 32.6% 1 33.7%.
RT-PCR 43 #7221, Dmrtla FU7E18 85 B0RG 88 o 220k, T 7, 2 0 00 Jo JFF I B B S LY L B 0oL L 30
B8 PR IR LR OSBRI . S AR 20 2R 220 (Methyltestosterone, MT) 126 40 BRI =
AP ) s —HE, Dmrtlo t07EFFEES2 T (MT) AbSEAN SR 5 5 B0 R WEPEME S e 4 VR RO B h 30, T AR A2 15 5 1
7% G A TH M P {5 Dimrtle B0k, X5 R E W Dmrtle /G625 T 315 H 8510 B Bl e E . [ REK

FeREE,2008, 15 (4) : 577-584]

KEEE: FIE 54 Dmrtla; cDNA; 77
FES 2S5 Q959.486 XERERIRAD: A

Dmrt (Doublesex and mab-3 related transcription
factor) ik DA 28 A2 3B R BN — A~ 55 % ) o v AH 5K
R DR 5 . 12 R B 5 R e ) 1 ) ok s ik K]
doublesex (dsx) I i PhE £ (Mab-3) —H%,
P s (1 85 A AL & — A A DNA 45 G /8 111
1R 57 55 7, Bl DM (Doublesex A1 Mab-3) 45 #4 1,
PLEEYR 451 5% 5 DNA JRHIAES &, 21 540 1L
ST A R % R P A O iR 3R S R
R B 73 AN A G o A2 CL BT B DMRT J A
Dmrtl 501555 /£ . Dmrtl & —F H 8 2 &ML
BB BN B AR ST R PE R 2 AR S B K. Dmirtl
LENT A% (Oncorhynchus mykiss) « 639 BN R G
KA CHIERRE s S g0 1, SRR b T 1 1 2
J&, FRIBFFAE LI ) 758 (Sexual dimorphice
expression profile) , Rl Dmrt1 7F M, FEMEf R IE B H
W BRI T2, RAE RS S R IA T ARG Sirb &
W, UESE T Dmrtl ZEK 42 50 doeid i . A

Wk B EA: 2007-12-17; 1&1T HH#H: 2008-02-27.

XEHHRS: 1005-8737-(2008) 04-0577-08

VRS R P AT LA St 2k g i O T AT
X A ) T A AR T OLER I M8 /D, R G 5 20
JE PR AR S R ) Rk T A W T A AR e ke
& HIAE -

¥ I 85 (Cynoglossus semilaevis Giinther) 42
TR R B s R 5 U i
BHE P A A A T T P AN A R 2~3 %, H AT E Ak
T T T RS AT S ", AT
C L T HB B S e B M R TR X
PERR AL TT 10 H G, ARAF 1 Fh PR 10T 5 Ol HE 1 HY
Pk SR L (B Sk B RO AL AN
R AW S B S #R 1Y) Dmrtla cDNA JF
F), 3 B HAEAN R 4 R B Bk S M 4 b | 3=
ARG B, DLtk — 22 T f# Dmrtla 78 18 & 5 7
M VERPLE]L BAE B B RS iR e
Tofr, SIE BRI 5 A B (A R R AR

E€TIH: EHx 863 ttXIIMH (2006AA10A403) : NARE R NFH TIELMA T ARG R BR TIEERINHE .
BRI BB (1974-) , B, 054, N YR
EIES: BAAH . Tel: 0532-85844606;5 E-mail: chensl@ysfri.ac.cn
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1.1 FEEESEWMALFE. DNAER

I BHEL 1L AR [E 5K 863 vHRIME K IR
Foh 7 R AL 7 R, R A DU P A R R
BT LR B Rk oL i Sk L Rz kL /N BR
JEALEP RN EIRAE, 55 T -80 CRIR VKA TR 1
T 4121 RNA $2 8L, FH7ER 15 25~100 d 3% H
20~100 pg/L (7K ) B L SEH] (Methyltestosterone,
MT) BEATR A miR 5 T 08 S it 4%, b
S ROCHR [15], FE7E 7 A& i B R H
AT G 7 N AR IR KR TR AT, FREGER 4 R
Bouin” S [l 72 ¥ [#il 72 , [A] B BUVF I SR A 9 - @A v
IR 4H DNA.
1.2 REMEFIMEEEANEE

Xf Bouin” s [ % ¥ il & 14 R A A 5V L 22
B CBE WK R % BR 0 A i 3, A i R
IV A, HE 4£5, Olympus St BIREE WM IR &

s S e R AMWER]. AR AT DNA /B4
B, AR 43 215 20 A MRS e A T BT i - —
SRR S | HEAT PCR AL IE B % 1,
1.3 5|4

o [ 2 8 T B Dmrtl 3 K5 51 K R ) 4 3%
EETHS I WFE 1. Dmrtl-fwl Fl Dmrtl-rvl 2R
P E 2R FH AL @ 2EE) Dmrtl 1 BIRFIFH & R
() —%F fai 3 514, LLRS 55 RNA (2 ng) B, 3
B8 2E 0 85 Dmrtla H (B4R 57 B B Dmrtl-fw2 Al
Dmrtl-rv2 245 &5 5 4915 2 (0 5 51 & B 7 4
B 5514, 4 5 F k1 Dmrtl ¢cDNA 3/ K4l 57
A, Dmrtl-fw3. Dmrtl-rv3 S HHE A 7T 70 % 1)
42K cDNA JF 4 & i) — SR 5 514, T 40 4%
HZH) Dmrtl FIEAKFE, § 3K A 352 bp. f-actin
SN 3 K 204 bp, BT E 51445 B b T
Invitrogen )6 R 23w 6 i -

F1 EEMAARZLEEES Dortle EEF IR

Tab.1 Primers used for cloning and tissue expression of C. semilaevis Dmrtla

514 Primer ¥ %1 Sequence BRZEEA & /bp Position of bases
Dmrtl-fwl 57 - AARGGMCACAARCGCTTCTG -3’ 165-184

Dmrtl-rvl 5'- WAGGARTGCATVCGGTACTG -3’ 588-607
Dmrtl-fw2 5'-GCCCTCTTCCATCAGCACCTCCACTT-3' 390415

Dmrtl-rv2 5'-ACAGCGACACTCCCTCCAGTCACAGAAG -3’ 180—207
Dmrt1-fw3 5'- GTCGCTGTGACAAGTGTAACCTC -3' 200-222

Dmrt1-fw4 5'- TGAGACATCTGCTGGTATTGCTG -3' 529-551

f-actin-fw 5'-GTAGGTGATGAAGCCCAGAGCA-3'

p-actin-rv 5'-CTGGGTCATCTTCTCCCTGT-3'

1.4 RNARJIREUFIcDNAKIE B

I3 A FREL 0.1 g > ¥ 75 5 18 L R L
BB VLA B B 0o LS P Sk B R K I
i AR L 23, R Trizol 47 (Invitrogen) — 21542
HY & RNA .cDNA A M-MLV & #5558 (Promega)
& ;s RACE-Ready-cDNA £ Al BD Smart™ RACE
cDNA " #3 #] & (Clontech) & i, ™ #& % 1) B
¥:4F. 3’ Race ready-cDNA: RNA 3 uL.3’ -CDS 5|
¥ 1 uL~ ddH,0 1 pL, % 4K # 5 uL; 5’ Race ready-
cDNA: RNA 3 uL.5’ -CDS 5|4 1 pL. BD SMART
II ™ A Oligonucleotide . ddH,O 1 uL, £ K 1 5 L.
R JE B A PCRAL 70 C §% & 2 min, 3K E % Hl
2 min, 2 JG A0 A\: 5X First -strand buffer 2 uL. DTT
1 puL (20 mmol/L) « dNTP mix 1 pL (10 mmol/L) .

Powerscript reverse transcriptase 1 uL, PCR ¥ 42 “C
% & 1.5 h, Tricine-EDTA buffer 4 B & N F=#) &
100 uL, PCRAX 72 CH%HE 7 min. 20 ‘CIKFE R AT
%
1.5 SMART-RACE# iE€FIRT-PCRY 1&
SMART-RACE-PCR # 4 4% SmartTM RACE
cDNA ¥ 1 i 7 & (Clontech) )i M PiE4T. LA
3'F 5’ Race ready-cDNA M #5 A5, LR A & 8 4L 1)
A5 & B Dmrtl-fw2 A1 Dmrtl-rv2 5147,
PCR ¥4 5 4714 3/ 1 5/ RACE ) K ¥ . RACE-
PCR % %4F: 94 °C 5 min, 94 'C 305,72 °C 3 min,
5 AYEFR; 94 °C 305,70 °C 305,72 °C 3 min, 3%
5 M E; 94 °C 305,68 °C 30,72 °C 3 min, £ 27
AEE . RT-PCR ¥ 4 fF: 94 °C 305,59 C 30s,
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FHAH SRESPLL . 856 Dmrtlo ZEFE) cDNA 5 & H %k 579

72 °C 60 s,35 MEH, K5 72 “CIEMH 10 min.
1.6 HEMRFFIMRACEFYHILML . BER
il

fa 3F 51 4 Dmrtl-fwl 1 Dmrtl-rvl [ 3§ 8 p=
PR 50 uL 9 3'-RACE Al 5'-RACE 741, & 1% 1)
TR R YK, V)R B I B B QIAEX T Gel
Extraction Kit (QITAGEN) [RIYi iR 71 &, % ud B 15 42
PR EEAT AL, KR IE IR 31 S
pMDI18-T (Takara) B ARHEATIEE K N, EHE=Y)
5 uL i T-#4k E.coli DH5a, #3553 BE R 3, ik
HE RS, SRBURFL, & EcoR 1l Hind TIIEGV) & &
A BER/NE S AE EIR Invitrogen 49 R 24 7
T
1.7 F55aH

& % NCBI ] BLAST XJ Wl /3> &5 L 3k 47 [7) Y5t
¥ % . F DNAMAN (version 5.1) 4 #7 1 13 2
18 & 5 Dmrtla ¢cDNA JT 51 DL 2 i 1] S . F
DNAstar 31T 2 J7 5| L, A MEGA 3.1 H 1l 7
FHERVE (Neighbor-joining, NI) A 1AM B AL .

2 ERESMW

2.1 FBEEHEDmrtloZEEDNATE. FiRES
MRAZREELE

HEAE HAh © & R 1Y 135 Dmrtl fR5F X 1Y
3 JF 51 ¥ Dmrtl-fw1 Il Dmrtl-rv1 15 %] 443 bp
6] i B¢, 22 BLAST 4041 4 Dmrtl B[R, R 45 P45
(i Bt B RIS 52 5 14 Dmrtl-fw2. Dmrtl-rv2
1T 3-RACE 1 5-RACE. " #7=4) e b T )5,
£ Dnaman 43 17 2% b 5 2 )7 5080 #2:3k 7 7)) f5 19 31
1149 bp 12K cDNA J¥%) (K 1), &H 45bp I
5" -UTR H1 327 bp K 3' K UTR, iZ%E K gwid T
258 A KM, & A R T # DM HE (DM domain) .
F DNAstar WO Z E R )75 5 H A28, RATA
) Dmrtl 255 88 )7 41, X DM HE 5 H A 42) F 1) 7]
JRPETE 79%~88.9% (1B 2) . BT 3kA5 117 5)) 5 & 6
(Acanthopagrus schlegelii) (AAP84972) . &} 7 44
11 (Epinephelus coioides) (ABK15558) « 40 ## i 1%
1 (Halichoeres tenuispinis) (AAO18650) . KK 2 g
&% (Odontesthes bonariensis) (AAP84606) . 41 & 7R
75 il (Takifugu rubripes) (BAE16952)55.4%. H A
B 3kt (Pseudolabrus japonicus) (AAY 64468)

H B (Oryzias latipes) (AALO2165) JE 3 %
(Clarias gariepinus) (AAQ04554) . F #f DMY (DM
domain gene on Y-chromosome) (BAB92012) .
WT 4% (Oncorhynchus mykiss) (AAG17544) . B 5
1t (Danio rerio) (AAQO04555) Wy [R] Y& £ 4 i A
58.1%-+58.1%+57%-56.6%+55.4%53.1%-.48.1%-
46.9%.46.1%45.3% 1 41.9%. 5 /I 5 § (Mus
musculus) (NP 056641) 1 A% (Homo sapiens) (NP
068770.2) [AIYEIE AT 32.6% 1 33.7%, M5 1 )8 7
% 4Ef (Oreochromis aureus) DMO (DM-region gene
in ovary) (AAR34460) [A] V& ¥ & %, 2 H 25.6%.
Fl MEGA3.1 [#J Neighbor-joining 3% 4> #, = &
1000 X, 4P a] ik 2 Ab 3 R 5%, W T REER
A AT DL DL M R HY X L B ) 2 (] AR B AR R
(E3).
2.2 DmrtlofJHELARIE

PL3k15 ) Dmrtl ¢cDNA J7 41 % i+ f 45 =7 51 4
Dmrtl-fw3 FT Dmrtl-rv3, 5 87 2 8 B 1 I, 2
PR P RSB WL PR B2 R D L B SR
B2 KN IR 2 1) Dmrtla R IE &, 45
R, Dmrtlo B K SRR E by e Rk, HARA
AR ERA R E] Dmrtla FFEE (E4) .
23 EFEEHERPDmrtlafiRiE

76 7 H#g i), RT-PCR o Wl H 2k 52 i 15 3 1) °F
TE T SR A IR P Dmrtle mRNA fJ5EE K
TR 5% A 24 CHEYE—FE, 762 MT (& 5)
R EE (B 6) U551 e e 4 A O R 1) AN A
LA Dmrtla 3k, f B MEPE AT MT 4b BR 340 4
I HEME AR MT AL .

3 it

H AT CAE 28 AT 35 528 R LK sh i
5B S Dmrtl ZER AR 0L ABTS R TR M
Dmrt] ik [/ 35 5347t R B, 2 38 & 85 Dmrtla
B A R 57 5 DM HE, H DM HE 5 £ 2 | i 5 25 e
AT 5 2R FL 2B R R 5 7 79%~88.9%. 2,
FEWE A1) 5 B Rl B 2 e R L RO
W R, 5D RN B R R AR, X
LG9y 25— ARSI E5 R o BEth AT RE
HAb R
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acgaactccgtggetgaagteccgagacteccacagacaaggaccATGAACAAGAACAAGCAGCGCCCTGACTAC
M NKNIKQRPDY
ACTGGACCACAGTCCCCATCCAAAGGCCGAAGACCACCCAGGACGCCCAAGTGCTCCCGCTGCAGGAACCACGGC
T ¢GP Q S P S KGRIR®PPURT®PIE KT CSI RTCIZRNUHG
TTCGTGTCTCCGTTGAAGGGCCACAAACGCTTCTGTGACTGGAGGGAGTGTCGCTGTGACAAGTGTAACCTCATA
FVSPLIKSGHI KT REFTCDWRETCRTCDI KT CNTLI
GCGGAGAGACAGCGAATCATGGCGGCGCAGGTTGCCCTGAGGAGGCAGCAGGCCCAGGAGGAAGAACTTGGGATT
AAE R QR I MAAQV ALIRIRQQAGQEETETLGI
TGTACTCCAGTTTCTGTCAATGGGCCTGAAGTGATGATCAAGAGTGAGTCTGGAGCGGACTGCCTGCTCCCTGTG
cTPpPVSVNGPEVMIZ KSES ST GADTCTLTLUPYV
GAAGGGAGATCCATGCCCTCTTCCATCAGCACCTCCACTTATGTGCATGCTGGCCAAGGGAGCAGCAGGGCTCAT
EGRSMPSSITSTSTYVHAGAO QGS S R AH
CATGAGGGATCGTCTGACCTTCAGATGGAAACCCCCTATTACAACATCTACCAACCATCTCGTTACCTGTACAAC
HEGSSDLOAQMET®PYYNTYQPSRYL YN
TATCAGCAATACCAGCAGATGTCTCATGGTGATGGCTGCCTGCCGAGCCACAACATGCCCTCTCAGTACTGCATG
Y Q Q Y Q QMm SHGDGCLPSHNMMPSQYCM
CATTCTTACTACCCAGCAACCTCCTACCTGACCCAAGGCCGCAGCTCTGCCACCTACGTTCCTTCCATCTGCAAC
HSYYPATSYLTI QGRSSATYVPSTTCN
CTGGAGGACGGCAACTACGGCAGTAACAACAACTACGCCGAGACCACGGCAGCCTCCGCCTCGTCCAGCGTCGGC
L EDGNYGSNNNYAETTAASASSSVG
CTCACCGCCGCTCCTGACTTTGCCCTGAACTACACCGTCACCTCCATCGTTTACGGTGAAACAAACAAATAAaga
L. T AAPDFALNYTVTSTVYGETNK *
aacctcacatatagtcggattaaaaaatatatatatattagagagttatgecactaaattgttcactacaaatgtt
ttagttaactgacgtttccgattacactecttettttgeacettgttgetacttcactagtetggatgttgtteat
agtcaatattctcaccccagecatatttagaaggttttttgtgecaccattttgactcgacagatttacagagtaa
gggattgttttttttttttttattgtcaggttatattttcctgtgccttttaaaaacattagacagacccgaacﬁ

fakakakskakslakalakakakakakakakakakakakakakakakal

1 FEHFE Dmrtla cDNA ] (EU070761) FIHES IS IERLFT] (ABW87296)
PR35 7R Poly (A) B TRILREREILT ATG; * R - T NEFEFR S5 - f 3 -UTR.

Fig. 1 ¢DNA nucleotide (EU070761) and predicted amino-acid sequences (ABW87296) of Cynoglossus semilaevis Dmrtla

The polyA signal is shaded in gray; the initiation codon ATG is underlined; the termination codon is indicated by an asterisk; the lowercases indicate 5’

and 3' UTR.
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2 R EES Dmrtla EIERRITF (ABW87296) 5 HAWEHERI Y Dmrt EIERITFII LLA%

41 TEEFEE: K354 Dmrtlo 2 [F ) cDNA g k& K& H3EiA 581
Cynoglossus semilaevis MNKNKQ-R——PDYTGPQSP S KG—RRPPRT 25
Danio rerio MSEEEQT\: GSLST R K—PSRM 19
Acanthopagrus schlegelii MTKEKQSKQ-VPESTGPLSP: S KG—-QKPPRM 28
Clarias gariepinus MSDDEQNKKPFLEVATPLSP: G PVGKKQPRM 30
Oryzias latipes MSKEKQGRP-VPEGPAPGP QRSPRM 24
Epinephelus coioides MSKDKQSKQ-VPLCPGPLSP S KG-HKSPRM 28
Oncorhynchus mykiss MSDDEQTKL——LECAGPPSA S PG—KKPPRM 27
Mus musculus MPNDDTFGKPSTPTEVPHAPGAPPQGKAGGYSKAAGAMAGAAGGSGAGGS—GGASGSGPSGIL.GSGSKKSPRI. 71
Homo sapiens MPNDEAFSKPSTPSEAPHAPGVPPQGRAGGFGKASGALVGAASGTSAGGSSRGGGSGSGASDLGAGSKKSPRL 73
Cynoglossus semilaevis PKCSRCRNHGFVSPLKGHKRYCDWRECRCDKCNLIAERQRIMAAQVALRRQQAQEEELGICTPVAV-NGPEVM 97
Danio rerio PKCSRCRNIIGEVSPLKGIKRIFCNWRDCQCQKCRLIAERQRVMAAQVALRRQQAQEEEMGI CSPINL-SGSDTL 91
Acanthopagrus schlegelii PKCSRCRNHGYVSPLKGHKRFCNWRDCQCPKCKL I ALRQRVMAAQVALRRQQAQLLELELGLCSPVAL-SCPEVM 100
Clarias gariepinus PKCSRCRNHGFVSPLKGHKRFCNWRDCQCQKCKLTAFERQRVMAAQVALRRQQAQEEEMGI CTPVNL-SGSDIV 102
Oryzias latipes PKCSRCRNHGFVSPLKGHKRFCRWKDCRCAKCKI. TAEGQRVMAAQVALRRQQAQEEELGTCSPEAS—SGPEVT 96
Epinephelus coioides PKCSRCRNHGYVSPLKGHKRFCNWRDCQCPKCKIL.TAERQRVMAAQVAT.RRQQAQEEEL.GTCSPVAL-PGPEVM 100
Oncorhynchus mykiss PKCSRCRNHGYVSPLKGHKRFCNWRDCQCQKCKLITAERQRVMAAQVALRRQQAQEEEMGLCSPATL-SSQEVV 99
Mus musculus PKCARCRNIIGYASPLKGIKRIFCMWRDCQCKKCSLIAERQRVMAAQVALRRQQAQEEELGISIIPIPLPSAAELL 144
Homo sapiens PKCARCRNHGYASPLKGHKRFCMWRDCQCKKCNL IALRQRVMAAQVALRRQQAQLELELGLSHPIPLPSAALLL 146
Cynoglossus semilaevis VKSESRAD—CLLPVEGR-S-MPSS—-ISTSTYVHAGQ———GSS———— RA-HHEGSSDLQMETPYYN-IYQP 151
Danio rerio VKNEAVGE—-NVFTL.SSG-PPSPASSSATASPTNILGSRSMLSI.SPAMSSRG-HTDCTSDIMVDASYYN-L.YQP 159
Acanthopagrus schlegelii VKNEAGAD——CILFSVEGR-SLTPTS=TSTSSLAVTGSRSALSSSPSAGTRA-HTDGPSDLLLETSYYN-FYQP 167
Clarias gariepinus VKDEPGND—YGFAVGAR——————- SLASSPAASGSRSSLTPSPTAATRG-HSEGSADLVVDASYYN-FYQP 163
Oryzias latipes VKNETGAD—CLI'SMEGR-SGTPG——VPPNPLSAAGSCSASSSSPSAAARV-YGEEASDLLLETSYYN-IYQP 162
Epinephelus coioides VKNEAGVD——CLETVERR-SPTPTS—TSTSSFAVTGSRSALSPSPSAGARA-HTDAQSDLLLETSYYN-FYQP 167
Oncorhynchus mykiss VKNEPTGD—-CLSSVSGGRSPTCGNTSAGTSPSNAGSRSGLASSPTAFSRGQSTDGTADLLVDTSYYN-FYQP 169
Mus musculus VKRENNASNPCILMAENSSSAQPPP——ASTPTPAASEGRMV TQDTPAVTSRG-HMENTSDLVSDPAYYSSFYQP 211
Homo sapiens VKRENNGSNPCIMTECSGTSQPPP—ASVPTTAASEGRMVTQDTPAVTSRG-HVENTPDI.VSDSTYYSSFYQP 216
Cynoglossus semilaevis SRY——LYN-—Y—QQY-QMSHGDGC LPS HNMPSQ 181
Danio rerio TPY=-SSYYSNLYNYQQY—QMPSGNGR LSS INVSPQ 192
Acanthopagrus schlegelii ~ SRY=STYYGNLYNYQQY—QMPHGDGR LSS HNMSSQ 200
Clarias gariepinus SRY-PAYYSNLYNYQQYQQMPSGDSR LSS HNMSQQ 197
Oryzias latipes SRY=SSYYGNLY——QQY—-QMPPSDGR 1.SG: HSMPSQ 193
Epinephelus coioides SRY-PTYYGNLYNYQQY—QMPHGDGR TSN H\MPSQ 200
Oncorhynchus mykiss SRYPTAYYSNLYKYQQY—QMPNGESR LSS HNVSPQ 203
Mus musculus SLI—PYYANLYNYPQYSMALSAESSSGEVGNSLGGSPVKNSLRSLPAPYVPAQTGNQWQMK TSESRIIPVSSQ 285
Homo sapiens SLE=—=PYYNNLYNCPQYSMALAADSASGEVGNPLGGSPVKNSLRGLPGPYVPGQTGNQWQMKNMENRHAMSSQ 287
Cynoglossus semilaevis YCMHSYYPATSYLTQGRS SATYVPSICNLEDGNYG——————— 216
Danio rerio YRTHSYYS——SYLSQGI.G AACVQP STCPE 219
Acanthopagrus schlegelii YRMHSYYPAATYLTQGLG SATCVPPLEST.EDNNNNXNNNS\NN- 243
Clarias gariepinus YRMHSYYSAASYLSQGLG TAACMPPIFSMEDSSVCLSRKLQFHI 241
Oryzias latipes YRMISFYPGTAYLPQGLG SP—VPPYI'SLEDNDG————————- 225
Epinephelus coioides YRVHSYYPAATYLTQGLG ATTCVPPLYGLDDNNN-————"—— 234
Oncorhynchus mykiss YRMHSYYSSASYLSQGLGAGLGQGLGQVLGQGLGAGLGHGLGAGLGTTAACVPPMFSLED-NTCHD————— 268
Mus musculus YRMHSYYGPPSYLGQS MSQIFTFEEGPS———————— 313
Homo sapiens YRMHSYYPPPSYLGQS VPQFFTFEDAPS——————— 315
Cynoglossus semilaevis ~  ——————————————= SNNNYAETTAASASSSVG——LTAAPDFALN-————— YTVTSIVYG-ETNK 257
Danio rerio - PRAA-—AAFSDGA-——Q—DS—VSISSMIN-——AENKLECESSS—ESGSI'SVDSITEG-ATKK 269
Acanthopagrus schlegelii ——CSETMAASFPPGL ITTAHDSTMTCRS [SSLVN——=SEIHSECEASS—ETPNFTVSS 1 1DDDAPKK 304
Clarias gariepinus EMMSPGVKENKDTTFSADGVPDTSLACMPVNLMYS——ALNKALECEPNS-DSGAFTVDS 1 1EG-AAKK 301
Oryzias latipes ~  ———— AAASFSPSSLTSTHDSTLTCRSTSSLVN-—-VGVKAEFESGG-QPSVFPADSMSS—ESKK 280
Epinephelus coioides ——CSVTMAASFSPSSTPTGHDPTL.TCRSTSSLVN-——SDVNGQCEAAS—-ETPNFTVSSTTEGDATKK 295
Oncorhynchus mykiss ~— ———— TKQTSFSPVSGGANGHDGLSCLSISSLVNS—SEGKTECDGQD-QGQGFTVDSI TEG-NHKK 326
Mus musculus - YSEAKASVI'SPPSSQDSGLVSLSSSSPMSNESSKGVLECESASSEPSSYAVNQVLEEDEDEE 375
Homo sapiens —  ————— YPEARASVESPPSSQDSGLVSLSSSSP ISNKSTKAVLECEPAS—EPSSETVTPV IEEDEE 374

/7% 9 DM {E (DM domain) A H K& R 7R . — R AL AN F 8 . BT A 2 B B GenBank J7 751 5 4> 7 4 3 & 1 (AAQO04555), 2 4
(AAP84972) ; FE It (AAQO4554) ; T 8 (AAL02165)s #1711 JE & (ABKI15558) \ #1458 (AAG17544): /NE B (NP 056641) A1 A2 (NP
068770.2).

Fig.2 Alignment of amino acid Cynoglossus semilaevis Dmrtla. (ABW87296) with other vertebrate
The DM domain are shown in gray. Gaps are shown by dashes. The GenBank accession numbers of the sequences used are: Danio
rerio (AAQO04555) , Acanthopagrus schlegelii (AAP84972) ; Clarias gariepinus (AAQ04554) ; Oryzias latipes (AAL02165) ; Epinephelus
coioides (ABK15558) 5 Oncorhynchus mykiss (AAG17544) ; Mus musculus (NP 056641) and Homo sapiens (NP 068770.2) .
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582 OE KPR H15%
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vE: BEfEE (bootstraps) 1 000 % & 5 W ERFE .

Fig. 3 Phylogenetic tree of Cynoglossus semilaevis and other species Dmrtl amino acid sequence based on NJ method

Note: Distances are used to construct the phylogenetic tree and bootstrap values based on 1 000 re-sampling replicates.

bp i
500 M G L K S B HMuHKGi Sk I E Dmrila a)
250 p-actin

250 I, . ()
4 TSRS () S (b)Dmrtla Z K4
EETREN

M: DL2 000 DNA marker; G: #%; L: FFiiE; K B HE; S: B B: il

H: 0L Mu: BUPY; HK: 3K Gi: 885 Sk Bk 1: /N E: BRER

Fig. 4 RT-PCR analysis of Dmrtla expression from various
tissues of two year old female (a) and male (b)
Cynoglossus semilaevis

M, DL2 000 DNA marker; G, gonad; L, liver; K, kidney; S, spleen;

B, brain; H, heart; Mu, muscle; HK, head kidney; Gi, gill; Sk, skin; I,

intestine; E, eye.

bp 2 3 4 5 6 7 8
500 Dmrtla
5 FESIE G HHEET R SRS Dmrtla K24
e BEVESS R, 2. FRRELSBMRALIE IE W WEVE, 3. MEPEXTRR, 4. FEZET
B IEFHEVE; 5~8: RS NIAL I8 PEal S AR 1
Fig.5 RT-PCR analysis of Dmrtla expression in the
gonads of sex-reversed Cynoglossus semilaevis by
Methyltestosterone exposure
1: Female of control; 2: Female of Methyltestosterone exposure; 3:
Male of control; 4: Male of Methyltestosterone exposure; 5-8: Male

of sex reverse by Methyltestosterone.

bp | 2 3 4 5 6 7 8
e e
250 p-actin
6 RS SR S IR P Dmrtla ) 3%E
1 WEVERT R 2. iR AL IR IE R RENE: 3. ZEVERT I, 4. MR IER
HEPE; 5~8: RRALIB YW FE RN |
Fig. 6 RT-PCR analysis of Dmrtla expression in the gonads

of sex-reversed Cynoglossus semilaevis treatment by
temperature
1: Female of control; 2: Female of high temperature treatment; 3:
Male of control; 4: Male of high temperature treatment; 5-8: Male of

sex reverse by high temperature treatment.
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Molecular cloning, characterization and RT-PCR expression analysis of Dmrtla
from half-smooth tongue-sole, Cynoglossus semilaevis

DENG Si-ping ', CHEN Song-lin'

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Science, Qingdao 266071, China; 2. Fisheries College, Guangdong Ocean
University, Zhanjiang 524025, China)

Abstract: Many genes are known to be involved in gonadal differentiation in vertebrates. Doublesex and mab-3-
related transcription factor 1 (Dmrtl) ; a gene that encodes a transcription factor with a DM-domain, is considered
to be one of the essential genes controlling testicular differentiation in mammals, birds, reptiles, amphibians
and fish. Dmrt] has been suggested to be the first conserved gene involved in sex differentiation found from
invertebrates to human. Half-smooth tongue-sole (Cynoglossus semilaevis) is a newly exploited and commercially
important cultured marine flatfish. Females grow 2-3 times faster than males. To clarify the mechanism of sex
reversal and gain all-female tongue sole stock would be significantly beneficial for aquaculture. The full-length
c¢DNA of the half-smooth tongue-sole Dmrtla was isolated from testis of tongue sole by using homologous
cloning method, which was 1 149 bp in length, including 45 bp of 5’ terminal UTR, 777 bp encoding region
and 327 bp of 3’ terminal UTR. The putative Dmrtla amino acid of tongue sole shared 41.9%-58.1% sequence
identity with other fish Dmrtl. However there was only 32.6% and 33.7% sequence identify with that of mouse
and human. The RT-PCR analysis reveals that Dmrtlo mRNA was only expressed in the testis, but not in ovary,
brain, liver, spleen, kidney, muscle, skin, heart, head kidney, gill, intestine, and eyes. However, it also
expressed in the testis of sex-reversed male treatment by Methyltestosterone or high temperature. These results
suggested that Dmrtla may be involved in the male sex determination of tongue sole.[Journal of Fishery Sciences
of China, 2008, 15 (4) : 577-584]
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