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(L BSR40 B 95 T 214081, 2. oh[EK 7= R4 BF ST Al 51 90550, 0 M A 22 3090 i £ 75
BT 0 T MR K T T 2140815 3. FEPREBE A, LK B 266109)

FE . FIH RT-PCR Hl cDNA i fLiE § 385 % (RACE) 44 %, 6 & B F) W & JE t1 (Oreochromis aurea) 23 DMT(DM-do-
main gene in testis) 2, FHATFHMES 57, SFERKH, ZER cDNA F5]2K 1260 bp, B 74 bp 57 FEMIFX,
879 bp A RAE L & poly(A)E S AATAAA 1) 307 bp 3°IE &2 X, I RLIE L Mm D 292 MR AR, FHIFEME S TE
B, AR A 2D 4 1) DMRTI K DM 3% 03 5 5 £ 72 = B RS, B8 DMRTI BERERZEML ESERT, &
W BESTERH.DMT ERNHEECSLESK, TEEXE, A2 NMEQMIE C.BE QW [ R4 80 N- &
b S EME TR EHRESESTFREEH, ERAYESREZESRIEMESHEE, ZRERNNRI E
FAEWEBESWA N A DMRTI B E 5 F AL FA DU L AR M T Fi Ak, i Ext i — S R EminE A
W5l R REAXEN RETNERARAFEERE X, [ EAR%,2007,14(1) :23—31]

KR BA T E @, DMT; Wi 75 4
FESES 917 NEHRIBED A

DMRT (doublesex and mab-3 related tran-
scription factor) /& — A 5 14 Fl) ¥ 52 #H 5% 19 3 A &K
W Z R B 5 RO ) g BB dsae (dou-
blesex) #1481t (Caenorhabditis elegan) 1 B 1k 5 B
Mab-3 —F, TS M EORAEE AR A
DNA #5& 68 B2 57 % /7, Bl DM (doublesex #lI
Mab-3) 45 #4380, 7 DL 4F 45 45 49 5 K 7= DNA 771
i E= R ik G e s o - = el O R o (S L
Al CfE 2, AT K| 528 L 3L ah 4 o ke Wl 31
DM domain & K 27 , 3X 78 73 3R B 1% 2 R 78 HE
BN R A T AR I e B AR ST DO

PGS N A RN =i A ) SO i 7| B
PLHEIBF SR I, (L DMRTI 252 A s
MW v v e T AR, OF B BEALOR P . DM-
RT1 (DM-related transcription factor 1) 3 K #1A A
S T ) e s R Ay A BRI AR AE TS ) Z B
EARTT N BB ik 9p24. TV DL R BRI H R B
& EIY, H7E AT 8 (Oncorhoynchus mykiss) 3% (G.
gallus) ., 8 (Lepidochelys olivacea) N /N B (M.

Wi B #7:2006—01—16; 1£1T B #3:2006—05—22.

X E%HE:1005—8737—(2007)01—0023—09

musculus) T WA 73 40 1 M BR ke e R AT 08T
BRI AT M E JE, RIBRE 2 A
#4 (sexual dimorphic expression profile) , 1F & DM-
RTI R E#Z 5 T WAl gE L 2T,
ARTEED RS0 E 2 KA B AR BE ARG
— AN SRR 6 DMRT BN, B AT
(5] BRI 55 10 8 A s 1 2138 #E sh 0 T 2 2R B 31
RENE R BEA . BN KK DMRT B H 5
THEFEEFTIE T (Oxyzias latipes)  JBF % 3
1 (Oreochromis niloecus) s WL 8 UL ) 7] & ( Taki

fugu rubripes) L1710

H T & 9k f (Tilapia) £ 4 K K A7 76 57 24 1 G
ok, g B R v A R 4 ok — E RO N, BT A
BB I 4y F IR B T VE N BROKCE R, A4 e 48
~E AR RGN, Guan DI E R B
a1 51 58 A0 RS 5 o 43 5 23 & Y DMO(DM-domain
gene in ovary) fll DM T (DM-domain gene in testis)
HEF, BHRXEFEF EME (Oreochromis aureas)
DMT R Fp o M R WIRE, $TEFF @

E£I B Hx“863” 5 H AU K B (2004AA243060) ; EH ZX “973” E il # 7 T H (2004CB117401) ; B Z “+ 77 B 3% i 1) (2004BA526B0110).
EEE N FIERAQII), X, FLHRAE, TFE N F A K4WH A R. E-mail: caojinling7928 @ 163. com; H i : 0510 — 85554198, F #l..

13861704252
BIRVEHE : R84, Tel:0510— 85554552 ; E-mail : wutt@ffrc. cn
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14 %

(XX/XY) F BFINE. 2 AF 6 (ZZ/ZW) B G 6, 41 7Y
AR 1 A 2L 6 A BE A [\, A 5T L HE DM do-
main AR F M, % H RT-PCR 1 RACE(rapid am-
plification of cDNA ends) i M\ B HI| 1. &' 4 1 4% i
SEEEN DMT B, JHEB A E R ¥ F &,
T DMT H:5#E i 88 A AT & A AR V=
FWR 7 5 (Motif) DL e — 20 g5 ¥ 0 , o B B T T i
TR . 27 3 A 1 1l ke s AL, AT R BE AT M S
N R, LR AR B AR AR ¢ 70 7 R B MR8k it
Wyt e e e,

1 #MRERE

1.1 ##
1.1.1 SCEedfsl  BOR) W % gk B 8 3 K il B
FUHLSELR I, BURS S A,
1.1.2 EFEiKXF 42 RNA A Trizol Reagent iy
H Promega; X %k AMV.,TdT B, Taq B§.3°
RACE i #] & I IR Al & B #E B E DB B
TaKaRa,
1.1.3 E#FFRK KW E DHSe AR LR =
%4 ,PGEM-T vector /4§ H Promega,
1.1.4 5MRIHSEHR WERZZTEL . Hw .
T 48 %5 £ %0 2 28 DM-domain R 5 /7 ¥ & T W F
1, &5ERFY B EWT .

P1.5’-AGT GCT CCC GGT GYA GGA AYC
AC-37(162~185 bp)

P2.5’-CTS AAR GGM CAC AAG CGC TTT
TG-3’(200~223 bp)

P3.5’-TTG AGC CTG CTG CCK YCK CAR
AG-37(297~320 bp)

P4.5°-GAC ACA AGC GCT TTT GCA ACT
G-37(208~228 bp)

P5:5’-TGA TCG CGG AGA GGC AGA GA-
37(259~278 bp)

gene specific primerl ;:5-GAG CCC GTA AAG
CTT CTG TCG TGT-3(974~997 bp)

gene specific primer2; 5’-AGTGCATGCGG-
TACTGAGACGAC-3’(659~681 bp)

gene specific primer3; 5’-TCGGTATGAGC-
CCTGGCAGC-37(498~517 bp)

1.2 A&
1.2.1 & RNA BJFHI2 BB R % 3k A 6 1 %

By ) &, i Trizol Reagent 3 ¥& 1 A U B9 41 18 &

RNA, F 722 W 35 i 0 0 e o vk IR AL 2B B 62 B R
28S rRNA #1 18S rRNA, #& Il RNA 8958 #M:,
1.2.2 DM-domain XA9# 1 K5 g & RNA LA
OligodT-AP [ 5 “CTGATCTAGAGGTACCG-
GATCC(T)16-31:4 5141, F AMV & ¥ 1 /i i #f
FHEIT RT M, %R 5 H 10% 1 RT ¥, 314 P1 #1
P3 # 17 PCR % ,PCR R M.k RN 25 pL, L&
2.5 pL 10 X buffer, 2 pmol/L MgCl;, 200 pmol/L
dNTP, 5[4 % 0.1 ymol/L,0.125 U Taq &, KM
4444 .94 °C 3 min;94 °C 1 min,58 °C1 min,72 C
1 min,30 N ;72 CL A 10 min,4 CHRF, H
1. 0 %% F) B i B % Jie f vk A 010 PCR 7= 41, V) F B 19
Gty , IRt & B W, A P2 il P3 5144 3
W, 6 AIE 3 1 72 4 & DM-domain 3 [ , 5 4 1
FEWE 3| pGEM-T vector, ¥ 1t DH 5¢ % 2 40
i, BRECPE v AT IR,

1.2.3 3’RACE MRE ] & AF M AR AT, H
5 ug & RNA Ll dT-AP[5’-CTG ATC TAG AGG
TAC CGG TAC C(T) -3’ 145147, AMV 1R 45
HAFFH UL AT RT RN, 6 H RT R MK R
10% (V/V), Lk AP[5°-CTG ATC TAG AGG TAC
CGG ATC C-3’1#1 P4 4 5| ¥#t 17 PCR, B ki B
k55 °C, HAth PCR R M4 [R] F, 8 i B 5
5,30 2 pL 1B R MR, AP H1 P5 1 4 51473847 PCR
SN LR K R 58 °C, HAh IRl B,y R4 H
1. 0% My 35 M 9 468 Jie vk 20 5, TRL i, v B, WP
1.2.4 5’RACE REZMCik[21—22],H 5 pg
K RNA, L) gene specific primerl 5[4, H AMV
MR YE A FH BB HE4T RT &Y, 28 J5 Il RNaseH, 73 fif
mRNA ; AR & 7Y cDNA, % & £ £ 1 ANTP,
5% A TdT B <DNA3’ %; il poly (A), F
WA EFE I T poly (A) B I cDNA, DL Uk %y 5
#, A gene specific primer2 KX dT-AP (& 3’
RACE) } 54,317 PCR, B KiRE X 55 C, X ¥
R R MR, 4 1A 3’ RACE; PCR ¥ 1 3% F i ml
W& R, FF LA [T 7 A 854K, F gene specific
primer3 X AP J 514, # 4T PCR & F, 1B ki & 4
58 C, RMNAARMA RS &AME L, =W 1.0% M
T H R Tt Joe R UK 4 25, el i, BB, T

1.2.5 PCRYIMREFNETE 7 T4 DNA EH
B HO1E R, 5 4040 DNA F B % 3« 1 &
tb {55 PGEM-T vector Bt iT R N, EHEF=Y
¥Ah E. coli DHbo 2 SH R, 7F5H 100 p.g/rnL
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MEFH %% UK IPTG Ml X-Gal i) LB 4R L7
6 HE 20 7T, 9k H 0 B I B B BE AT XU U] Rl PCR
S, UE R 2 TEAT HI B,

1.2.6 FHMERDH F5WEH L HEE
HEWEARARAF B, R FHHERIERE
F DNAstar, BLAST (http://www. ncbi. nlm. nih.
gov/BLAST/) ,Clustal W, PAUP4. 0 Z #7371,
1.2.7 REREMEYMESESH LwEFN
T 15 21 26 DR o B 1 20 65 R T B4R O DR AR B L
FE A 5 AT B 28 IR 45 2% , B EE X ML EEAT 2 BT
W 1% 5 PR 4 B 1Y) B 1 0T 45 RARE AL B M T I W
http://www. us. expasy. org. http://www. ch. em-
bnet. org ,DNAStar }» NCBI 42t FI#Z R . & A R
TRt T RE4T, & EM 4 /s 9t F Al DNAs-
tar [f] EDITSEQ T B ;{5 5 kI F A signalP 4>
T LR s 518 2544 73 i F) | TMPRED; & H i 5%
/B K YE 4> ¥7 F) FH DNAstar # Protean T H; 3 ¥
Sr# A FH PROSITE T H; Ih 8 &5 #4 5 4t #) A
NCBI CD—Search service L B ; = ¢ &5 ¥ 7 i 71| A
SOPMA #+#Hr T A,

2 FHRESH

2.1 BHFpTFIES DMTERWH B

R R W Z K 8 S RNA, # 1T RT-
PCR, A 514 P1 #1 P3 ¥ 14 t} 150 bp & 45 M1 4% v
LA P1 A0 P3 35 =) 45 4R , H P2 A1 P3 BEAT
1,18 5 130 bp 72 A7 M — 47, B 248 N R, XU
DI e, 7 45 R B F 54 120 bp, 4 BLAST %%
53 B7 7 %€ 4 DM-domain 4 B % K, #R3E Bi 15 /5
Flveih& 19 P5, F RS 3 5 RNA 3817 3°RACE,
151 000 bpZi A ) DNA 4 H, &4 A ki, B 47)
YesE AT, 45 BA5F 1013 bp KT, WIER
F| #7511 ¥ 11 gene specific primer 1,2,3, % 5’
RACE 5 25, 45 B 3K 15 500 bp & 4 (14 = %
W, WA S e, X, P B8 517 bp, 4 E
RFFPE S I BRI WSk DMT 2/ 4 551
(E 1),1% cDNA & £ 1 271 bp, H+ # 52HE 879
bp, 4t 292 MR EB, HHEMEAR S FEN
31. 63 kD;5’ 1% X 74 bp; 3’ EF2EIX 307 bp[ A
45 poly(A)],
2.2 RIFEMYE

BT Za DMT ZENEERF I &

BLAST (  http://www. ncbi. nlm. nih. gov/
BLAST/) 73 #1, KI5 HAL &Y DMRT1 3 H A
BER ARG, BRS04 Clustal W,
BEF W2 DMT A ERFH 5 R P P Ik
# DMT,DMO, 25| W & 3k & DMO L\ F i &, 41
1, Fw , & NS K DMRTL & 3/ ¥ 5 847
FIVEPE LR, 45 RE 2 Fros, BA 2 3k 6 DMT
5% DI DMT FIVEM &, ik 99% ;5 H i fa
2% DMRT1 ¥ [FYE & 8 m, KT 60% 5 5 A F/
il A DMRT1 [RIVE P BE A , 318 41% 5171 5 DMO
V8 A, R 27%.,

2.3 RHRASE

A H PAUPA. 0 8 A, # & & 2 LA sh B 1)
DMO.DMT I DMRT1 & H I R K & 4L (E
3D, AMME R T WA W F I DMT 5 HAth & F
1% DMO.DMT #l DMRT1 MM H * %, d#tfk
WA LLEH, RF P EE DMT 5% P M
DMT #1354 K R ir, 5 DMRTI M4 X R IX
2,15 DMO W3¢ & X R & i€, #& 7~ DMO I
DMT 2 WA AR R R,

2.4 EYEERFESN

2L DNAstar {43 B AW & DMT 2E R
DR R 7 Y B AR IE AT A, S R B R, L
WMIBEEDTE N 31.64 kD, 25 H 5 (PD W 8. 04,
FEM AR T E B & E® (K, R)28 1, &
9.59%, M AL AT A E M (D,E)24 1>, 15 8.21%, %
AN E T E AT, LK R ER(A,LL,F,W,V)
67 ™, i1 23.28%, hHHE®(N,C,Q,S, T,Y)
113 4, i 38.36% ., >5/BAKMESE BB O &
7~ :DMT HEHES 1~58,75~87,114~123,129~
150,156 ~206 226 ~236 X i fll 265~277 X ik 4
TR MK, & TR B E SR BN, TR,
KM 3 BT o L 3 K T R K M R 3, TRk
Mz 8 H SRR,

H signalP X} B F| . %' 9 4 DMT & 3 @7 5
AT E S A A& 5), A2 k4 DMT £
% 23,30 fl 35 A E MRS KB AL &
(9 JLZALAL 43 5 24 0. 585,0. 055 Fl 0. 040, ¥ HH i%
HERGFEGETIKEE D A, TES K, 2—IES
WAER A, AT R DA DMT 78 40 B R F 4 il 5 D
AR R B R, BHER T R b Tkt
HIA IS W,
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=74 GC AGA ACT CTC CGT -61
-60 GTG CAC ACG TCT TCT CTG GGC AGG TCC AARC AGT TAT CAG CAC TCC TTA TTG TCA GGA CCC -1
1 ATG AGC CAG GAC AAA CAG AGT AAG CAG GTA CCG GAT TGC AGC GGA CCG ATG TCC CCG ACC 60
1M B 9 D K Q@ B K @ VvV P D ¢C B G P M B P T 20
61 AAA GCC CAG AAA TCC CCC AGG ATG CCC AAG TGC TCT CGC TGT AGA AAT CAC GGA TAC GTG 120
21 K A Q K B P R M P R (o} B R Cc R N H gl Y v 40
121 TCT CCA CTG AAG GGA CAC AAG CGC TTT TGC AAC TGG AGG GAC TGC CAG TGT CCC AAA TGC 180
41 B P L K G H K R F C 2N w R D C Q C F K C 60

P
181 AAA TTG ATC GCG GAG AGG CAG AGA GTC ATG GCG GCC CAG GTC GCT CTG AGG AGG CAG CAG 240
61 K L T A E R Q R \'4 M A A Q v A L R R Q Q 80
PS5 P3
241 GCC CAA GAA GAA GAG CTT GGG ATT TGT AGT CCT GTG TCT CTG TCC GGT TCC GAG ATG ATG 300
81 A Q E E E L G I (o} B P v B L B G B E M M 100
301 GTC AAG AAT GAA GTT GGA GCA GAC TGC CTG TTC TCT GTG GAG GGA CGG TCC CCG ACA CCT 360
101 v K N E v G A D C L F B v E G R B P T P 120
361 ACC AGC CAC CCC ACC TCT GCT GTC ACA GGG ACC CGC TCG GCA TCG TCC CCC AGC CCA TCT 420
121 T S H P T S A v T G T R S A E S P S P S 140
421 GGC GCT GCC AGG GCT CAT ACC GAG GGA CCG TCT GAC CTC CTG CTG GAA ACC CCC TAT TAC 480
141 A A A R A H T E G P B D L L L E T P Y Y 160
Lene specific primer3
481 AAT TTC TAC CAG CCT TCG CGC TAC CCC ACC TAC TAT GGA AAC CTT TAC AAC TAC TCG CAG 540
161 N F Y Q P B R Y P T Y Y G N L Y N Y B Q 180
541 TAC CAG ATG CCT CAT GGT GAT GGC CGC CTG CCC AGC CAC AGC GTG TCG TCT CAG TAC CGC 600
181 ¥ Q M P H G D G R L P B H B v B B Q Y R 200
Lene specific primer?2
601 ATG GAC TCC TAC TAC CCA GCA GCC ACC TAC CTG ACT CAG GGC CTG GGC TCC ACC AGC TGT 660
201 M H S Y Y P A A T Y L T Q G L G B T S C 220
661 GTG CCA CCC TTC TTT AGC CTG GAT GAC AAC AAT AAC AGC TGC TCT GAG ACC ATG GCA GCC 720
221 VvV P P F F S L D D N B B S [od S E T M A A 240
721 TCC TTC TCA CCC AGC AGC ATC TCC GCT GGT CAC GAC TCC ACC ATG GTC TGC CGC TCC ATC 780
241 8 F S F S S I S A G H D S T N v C R E I 260
781 AGC TCC CTG GTT AAC GGC GAC GCC AAG GCT GAA TGC GAG GCC AGC AGC CAG GCA GCC GGC 840
261 S S L \4 N G D A K A E C E A S S Q A A G 280
841 TTC ACC GTC GAC GCC ATC GAA GGC GGC GCC ACC AAA TAA AAG AAG ARA AGG ATA AGA TCA 900
281 F T v D A I E G G A T K * Lene specific primer] —e— 300
901 CAC GAC AGA AGC TTT ACG AGC TCG GAC GAG CTG AAA CTT GAT GTT CTT TAA AARA CCG TTT 960
961 AAT CGT TCA CTC ACG CTT CAC GCT GTC TTC ACG CTG TCT TCA CGT TTC CCT TCT AAA GCT 1020
1021 CCA CAG ACT GTT CTT GTA TTT GTA GCT CAT TTT TAG CTC TTA AAT CCA GTT CAG GGT TAC 1080
1081 GAA TCA CAAR TGT ACA TTA ACT GGC TAA TTG ATT AGC TTT AAT CAA GAT CAG ATG ATT GAG 1140
1141 TGT GAZE GCA ACT CTT CAA AAC AGA AAT AAA GTG GTT TTT TAA AGT CAA AAA AAA AAA 1197
1 BERTWFIEMHE DMT cDNA K EHES A LR T 5
%k %7~ PCR 3149,3 4 pdy(A) 55 (AATAA) AR R,
Fig. 1 c¢DNA and deduced amino acid sequence of DMT from the Oreochromis aurea

Nucleotide sequence of primers for PCR are shown by arrows. Polyadenylation signal (AATAA)in the 3’-untranslated re-

gions are shaded.

PDF S i “pdfFactory Pro™ i H iRAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

18

HEKRE, BN S IEE DM R &5 T80

27

BRI DM T
TE B DOMT
SR DMRT1
BL &% pYRT 1
5 6§ DMRT 1
B OMRT 1
N DMRTT
A1 pmo
R % omo

L F SE OMT
2 EoMr
S BB DMRT 1
1 8 DYRT 1
& BEDMRT 1
R DMRT 1
AN DMRT?
BRI oMo
B % pmo

BA| e DT
2 % DNT

A K DMRT 1
T 8% pYRT 1
%@J%DMRM

=
el
se
Bl
~
N

HL 5 pyRT 1
5 W5 DWRT 1

% pwo

2
S|
S
N
N

TEHE 3w
EEBFv
=i=2~]
S5%
i ]

=
3z
oD
==
k]
~~
RN

B>
e
N
89
=
(S

DMT

B T MO
2% Do

2 BFTF A4 DMT 5 KAz DMO.DMT.DMRT1 & £ 7 51| L

T "RFEMAAEER, PETFHURER, “—RFUALBHRAFER. £ DMO,DMT 1 DMRTI # GenBank & % 5 4} 3

MSQD—---KQSKQVPDGSGPMSPTKA 22
KQSKQVPDCSGPMSPTKA 22
KQSK-——ASAGTVTPSKG 19
EQTK-LLECAGPPSASPG 21
MSKE==—=-KQGR-—PVPEGPVPGP 18
MPNDDTFGKPSTPTEVPHAPGAPPKGKAGGYSKAAGAMAGAAGGSGAGGS-—GGASGSGP 58
MPNDEAFSKPSTPSEAPHAPGVPPQGRAGGFGKASGALVGAASGTSAGGSSRGGGSGSGA 60
MENRIRPLGLTDHTSGPLGSLPVPPSLLRPPPLFLQACN 39
MENRIRPLGLTDHTSGPLGSLPVPPSLLRPPPLFLQACN 39

———QKSPRMPKGSRCRNHGYVSPLKGHKRFGNWRDGQCPKCKL I AERQRVMAAQVA 75
QKSPRMPKCSRCRNHGYVSPLKGHKRFCNWRDCQCPKCKL | AERQRVMAAQVA 75
PKPPRMPKCSRCRNHGFVSPLKGHKRFCNWRDGCQGLKGKL | VERQRVMAAQVA 72
KKPPRMPKCSRCRNHGYVSPLKGHKRFCNWRDGQCQKCKL | AERQRVMAAQVA 74
——QRSPRMPKCSRCRNHGLVSPLKGHKRFCRWKDCAGAKGRL IAERQRVMAAQVA 71
SGLGSGSKKSPRLPKGARGRNHGYASPLKGHKRFGMWRDGQGKKCSL IAERQRVMAAQVA 118
SDLGAGSKKSPRLPKCARCRNHGYASPLKGHKRFCMWRDCQGCKKCNL IAERQRVMAAQVA 120
———PTLERGYPRTPKGARCRNHGVVSALKGHKRFCRWRDGVCAKCTL IAERQRVMAAQVA 96
———PTLERGYPRTPKCARCRNHGVVSALKGHKRFCRWRDCVCAKCTL | AERQRVMAAQVA 96

sk ckekok cokokskokokok |k kokskokokskoksk ok :oksk sk oksk skok | kskokokokokkokokskok

LRRAQQAQEE-——-—ELGICSPVSL-———————————— SGSEMMVK——NEVGADCLFSVEG-R 116
—SGSEMMVK—--NEVGADGLFSVEG-R 116

—SGAGMMVK—-NEAGAECFFSAEG-R 113

SSQEVVVK—-NEPTGDCLSSVSGGR 116

—EAEVVVK——NEAGADCLFSMEG—-R 108

SAAELLVKRENNASNPGCLMAENSSS 163

LRRQQAQEE————ELGISHP|PLP———- ———SAAELLVKRENNGSNPGLMTEGSGT 165
LRROQAQGEESEARDLRLLYPCTGIGGEAGIPQGSSISAGVPVSASSTPAAAGFDVFGSEN 156
LRRQQAQEESEARDLRLLYPGTGIGGEAGIPGGSSISAGVPVSVSSSPAAAGFDVFGSEN 156

sk ok sk ok ok ok ok . : *, . *
SPTP TSHPTSAVT-GTRSASSPSPSAAAR-AH 146
SPTP TSHATSAVT-GTRSASSPSPSAAAR-AH 146
NQAA TSTSSSSVVPASRSVTSSRPLAGAR-AA 144
SPTCGN TSAGTSPSNAGSRSGLASSPTAFSRGQAS 150
SGAPAA PPNPIPLSAAGSCPASSSSPSAAAR-VY 141
AQPP PASTPTPAASEGRMVIQDIPAVTSR—GH 194
SQPP PASVPTTAASEGRMVIQDIPAVTSR=GH 196

QKDVSEDKLSKYNFYNGFMGRPLFAPHSPRLPSPSDKKELSPSKDSGGSQSPAMDHRSDH 216
QKDVSEDKLSKYNFYNGFMGRPLFAPHSPRLPSPSDKKELSPSKDSGGSQSPAMDHRSDH 216
.. * *

VENT-—— ———PDLVSDSTYYSSFYQPSLFP—YYNNLYNCPQYSMALAADSASGEVGN 246
TESPQRSLTSSDPESGSESEKPNEYLSPDRDPTD IMAKIFPHQERDTLESMVRTCKG-—— 273
TESPQRSLPSSDPESGSESEKPNEYLSPDRDPTD IMAKIFPHLKRDTLESMVRTCKG-—— 273
. . . Cx. A .

LPS HSVSSQYRMHSYYPAATYLTQGLGS 217

LPS
LSS
LSG
SLGGSPVKNSLRSLPAPYVPAQTGNQWAMKTSESRHPVSSQYRMHSYYGPPSYLGQ———— 300
PLGGSPVKNSLRGLPGPYVPGQTGNQWAMKNMENRHAMSSQYRMHSYYPPPSYLGQ==== 302
DIVKS IELALNSKENKIDADSARRPSAGLPGGLGA 308

DIVRS IELALNSKENKIDADSARRPSAGLPGGLGA 308
B B B Lk Lk
TSCVPPFFSLDDNN--—NSCSETMAASFSPS 245
TSGVPPFFSLDDNN———NSGCSETMAASFSPG 245
STGVPPIFSVEDNNSNNNSGPQTWATTFSPS 246
GLGOGLGOVLGQGLGOGLGHGLGQGLGTTAAGVPPMFSLEDNT— —=GHDTKQTSFSPV 277

PVPPYFSLEDND———————————~— AFPPS 230
SMSQ | FTFEEGP————SYSEAKASVFSPP 325
SVPQFFTFEDAP————SYPEARASVFSPP 327
LG AKSAFSPLHIPASPGGDSLYGLSSRLGVSPLR 342

LG AKSAFSPLHIPASPGGDSLYGLSSRLGVSPLR 342

SISAGHDSTMVCRS | SSLVNG——-DAKAECEASS—QAAGFTVDAIEGGATK—

SISAGHDSTMVCRS I SSLVNG——-DAKAEGEASS—QAAGFTVDAIEGGATK— - 292
SPSTGPDSSMTCRP ISTMVTS——-DLHPEGEATG-ETANFTISSIMDGDAGN - 294
SGGANGHDGLSCLS|SSLVNSS——EGKTECDGQD-QGQGFTVDS| | EGNHK— - 325
SLTSTHDSTLTGRS|SSPVNV———GVKAEFESGG—-QPPVFPADSMSSETK-— - 276
S———-SQDSGLVSLSSSSPMSNESSKGVLECESASSEPSSYAVNQVLEEDEDE - 374

§———SQDSGLVSLSSSSPISNKSTKAVLEGEPAS-EPSSFTVTPVIEEDE—————— -= 373
LAYPSANGGMAGFMSPYMTSGLMPVFPLRPPLDSYSLPGMIRDLSY IQSKESLCNAGLYT 402
LAYPSANGGMAGFMSPYMTSGTDASVPTASTLDSYSLPGMIRDLSY IQSKESLCNAGLYT 402

RLNSETK 409
RLNSETK 409

7"3 :E % B i@ DMT(AF203489) , B F| W ¥ 44 DMO(AY487938) . JE B ¥ 3£ DMO(AF203489) . lx DMRTI (AB201461) 4T £ DM-
RT1(AF209095) . w DMRTI(AB091696) . DMRTI (AF202778) ., A DMRTI (AF130728).

Fig. 2 Alignment of DMT and DMO,DMRT]1 amino acid sequence
Note:Identical and similar amino acid residues are marked by asterisks and dots, respectively. The GenBank accession numbers of the se-
quences used in the figure were as follows: AF203489 (Oreochromis niloticus DMT) , AY487938(Oreochromis aurea DMO) , AF203489 (Oreo-
chromis niloticus DMO) , AB201461(Taki fugu DMRTI),AF209095(rainbow trout DMRTI),AB091696 (medaka DMRTI),AF202778(rat
DMRTI),AF130728 Chuman DMRTI).
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T JKDMRTI
W BSDMRTI

100

TH8§DMRTI

73 00 BDMRT]

87 ANDMRTI
100 EFWDMO

Je ¥ DMO

3 DMO.DMT 5 DMRTI & A B & Gkt
FH PAUP4. 0 {4 Njboostrap 77 % # & , 5+ 3% L #1%5F X & boostrap {&.
Fig. 3 Phylogenetic tree based on the DMO,DMT and DMRT1 proteins
‘Be consensus tree was constructed by neighbor-joining bootstrap using PAUP4. 0. The number is the bootstrap value.
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290, .
o g 451’”‘&M‘ L - r'"HLMfLJ: P e W P i ) ' D;j:Zk‘M—
RO 0 =T — T = =T T Hydrophilicity
m—4,5J | Plot-Kyte-Doolittle

4 DMT & A3k /KR
Fig. 4 Hydrophilicity/hydrophobicity analysis of DMT protein

SignalP-NN prediction (euk networks) :Sequence

47 1H Score
I o o o -
N N (o)} o0 o
T T T T T

o
o

MSQDKQSKQVPDCSGPMSPTKAQKSPRMPKCSRCRNHGYVSPLKGHKRFCNWRDCQCPKCKLIAERQRVM

C Scorc —
S Score
Y Score

0 10 20 3

0

40 50 60 70

{7 & Position

5 DMT {55 k7
C score: JR 15 BI DAL A 4 43 H 5 S score: {55 Ik 9 7318 ; Y score.: Z5-& BY ] S 0 40
Fig. 5 Prediction of the signal peptide of DMT

C score:Original cut score. S score:Signal score. Y score:General cut score

TR SR B o B R B, R B
DMT i &AM A& 1 AN & E il C B0 5
(25~27),5 ™ E#E B AL Ar 5 (130 ~135,173 ~
178.214~219,216~221,245~250) ,3 > Fi& & [ #
i 10 % B2 A0 £7 A1 (95 ~98,226 ~229,233~236),2
A N—#F H AL AT 55 (177 ~180,231~234) il 2 A3
fie 1 , Bl DM-domain [X 15 (46 ~84) Ik 4 e F 1k 3%

J¥ (male specific motif) (193 ~213), DM-domain
DA PR % — AN A C 0 BR Ak A7 R URT IS 2R
B T B R A7 R, 1% 2 AN A7 /5 1 B IR 1L 7T BE X

DM-dmain X 1847 45 1% 7 8 4% D e B B = 2 AF H
MR R T T A 2 A B B O BRI R AL
A7 A5, 12T P D T A T B o R e 1 3 AT A AR
PEYE AR D R R FEAE . ARIZ R B B D) g

PDF SCHFi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn



http://www.fineprint.com.cn

18

HEKRE, BN S IEE DM R &5 T80 29

FPo R E 2 E AN Z 5 HEVE VB R 2, T B AT
BELEAR (R 5 1% S P A A T, LA IS VEIR W B %
RS FRET 2 ME S IRE; &6 &S A8

BERRAL AL 1, X AR AT B R 1b/ 25 B R AL T B 2 M
AR T, R SR (A 6), A I %
IRt DMT B [K] 9 B9 5 1 J0 WA 295 R X 3
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0
=500 |
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2000 |
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W% % Probability

=3 500
=4 000
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=
H-f \' -’\erﬂﬁ,ﬂ'l'hir

i
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Fig. 6 Prediction of the transmemebrane amino acid segment of O, aurea DMT

F SOPMA x} DMT £ [ — 2% 45 ¥ 7l 45 3 i
B 7 BT« B2 HE (Alpha helix,56 1~ AA)19.18%,
ZE{H F % (Extended strand, 42 1~ AA) 14.38%,8
¥ fi (Beta turn, 12 4~ AA)4.11%, B Bl =% #H (Ran-

10 20 30

dom coil, 182 1~ AA)62.33%, 42 R B F] & Je 4
DMT EREBHESTEU T EM A E, 5D
B o BB, M BEA.

50 60 70

MSQDKQSKQVPDCSGPMSPTKAQKSPRMPKCSRCRNHGYVSPLKGHKRFCNWRDCQCPKCKL IAERQRVM
ecccccecccccecccceccccccccccccccchhecectteeccecceccecceeeeeccttecchhhhhhhhhhhh
AAQVALRRQQAQEEELGICSPVSLSGSEMMVKNEVGADCLFSVEGRSPTPTSHATSAVTGTRSASSPSPS
hhhhhhhhhhhhhhhhtcceccecceccecheeeeccccceeeeccecececcccececceccececctteceeeccccee
AAARAHTEGPSDLLLETPYYNFYQPSRYPTYYGNLYNYSQYQMPHGDGRLPSHSVSSQYRMHSYYPAATY
cccccceccceccheeeccceccececceccttecchhhhhheececchheeeecccecceccecechhhhhecececcce
LTQGLGSTSCVPPFFSLDDNNNSCSETMAASFSPGSISAGHDSTMVCRS I SSLVNGDAKAECEASSQAAG
ecttcccccccceeeeccccccccchhhheeeccccccccceeeecccccccccccchhhhheccccecce

FTVDAIEGGATK
Eeeeehhtccce

7 DMT & B Z 4 48 7l
o BBHE :56(19. 18)4) 5 ST M = 55 .42(14. 38%6) ;8 F M :12(4. 1106) ; FE L% 1 :182(62. 33%0). B F

REEEROHE.

Fig. 7 Prediction on secondary structure of DMT
Alpha helix(h) :56(19. 18%). Extended strand(e) :42(14. 38%). Beta turn(t) :12(4. 11%). Ran-

dom coil(c) :182(62. 33%). Numbers of amino acids are represented by number.
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Cloning and sequence analysis of DMT gene in Oreochromis aurea

CAO Jin-ling! , YU Ju-hua?, LI Jian-lin? , WANG Guang-hua® , WU Ting-ting®
(1. Fishery College, Nanjing Agricultural University, Wuxi 214081 ,China; 2. Key Open Laboratory for Genetic Breeding of A-
quatic Animals and Aquaculture Biology, Ministry of Agriculture, Freshwater Fisheries Research Center, Chinese Academy of

Fishery Sciences, Wuxi 214081 ,China; 3. College of Aquaculture,Laiyang Agricultural University, Qingdao 266109, China)

Abstract: DMRT gene constitutes a new gene family related to sex-determination. They were isolated by vir-
tue of its homology to doublesex gene from Drosophila, Ma#-3 from Caenorhabditis elegan and human DM-
RTI gene. DMRTI can encode putative transcription factors characterized by a conserved zinc finger-like
DNA-binding motif, the DM domain. In this study, RT-PCR and RACE were used for the cloning of full
length DMT'(DM-domain gene in testis) cDNA from testis of Oreochromis aurea. Two pairs of primers P1,P3
and P2,P3 were designed according to the sequence of fish DM domain. A 120 bp conserved sequence of DMT
cDNA was cloned. The other pair of primers P4 and P5 were designed according to the conserved sequence for 3’
RACE. And other three gene specific primers 1,2 and 3 were designed according to the sequence of 3 end cDNA. Se-
quence analysis revealed a 1 260 bp full-length cDNA sequence containing 74 bp 5-untranslated region,307 bp 3-untrans-
lated region and 879 bp open reading frame(ORF) and this sequence was encoded by 292 amino acids. The deduced amino acid
sequence aligned with those of DMIRTI genes from different species showed high degree of sequence homology as phylogenic
tree revealed. The amino acid sites of DM domains may form C2/ H2 model zinc-finger structure to bind specific DNA se-
quences and regulate sex differentiation and development. It contained a male specific motif ,which was well conserved among
numerous DMRT] genes but absent in DMO, indicating that DMT represented a male-type DM-domain
gene and played an important role in sex differentiation and sex development. The bioinformatics analysis
revealed that the predicted protein had no signal peptide and notable transmembrane region. It contained much
PKC-PHOSPHO-SITE, CK2-PHOSPHO-SITE and ASN-GLYCOSYLATION-SITE, implicating that they
could play some roles during cellular signal conduct and their activities might be related to the regulation of
many signals during signal conducting route. The successful cloning of this gene not only provides new materi-
al for researches on DMRT1 molecular evolution and similarity comparison of DMRTI gene, but also is very
important for further study of structure and function of DMT in Oreochromis aureus and the mechanism of sex
control of fish. [Journal of Fishery Sciences of China,2007,14(1):23—31]
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