B E x> #F

WRET LW Val.12 Nl
20058 1A Journal of Fishery Sciences of China January 2008
FEET I Dmrt EERF I 947

B FAL.BTFE EME
(EMWEAT ERRFER. KR Kl 241000)

WE: Dot B EEL— TSR R NS, 25 CEAR RITR. GEMARTRFIPTE
BT D REMEE. % M-SR EREMOPRATE, ERLRENE PCREA TR TY
PG A Mucrabrachinm rmsenbergii )Dmen S DM &SI, 8R40, (61 T Dmn RIEEKN 3 TR0
SFER AR S A DMRTZ, DMRTS DMRTS 3605 DM 55 60 MUSIPE PO MLV 2002 93% 80% f 5% , BLN
P EREFON T AR E Y MDmr2 MeDmed, Mebnred, %5 0809 #1CE Dmen 86183 570 R 0B, S50
), A5 S v NG ONE SRR 4 £ o0 LB W Dot MR P E R B LG IE T

FE# I 0% 4 L0 o] RS o 85 T CE T 1Y R

S T TR Do REDH ;DM 85 B 0E ) 6 PUR  SS0P
R 1005 8737 - (2005)01 - 0005 - 05

GEHRR.E0.223 XEERE:A

Dimrt { Double-sex and Mab-3 related transenip-
tion factor) MEIE RIEA0 - EHFE 2 H A0 5 e

R i ek 1A Dex 7 Mab-3 HifEL FriQFtAg

B SR A LA DNA S5 GARE dA BEr AR
——DM( Double-sex B Mab-3) 5788, Dmn 3

P R M T A PR L R DNA
RS G MRERSEETPENEE
M, 4 CEBILA. 2 RITH A A
ESUHDHH S RMA T Don KEMEE, F#
BTEMRARED S, 0 BRI R
fE E AT IR =T 1, (0T S0y P e iy

drty R 5 T ] g L i
PREREDRESL LN - THRRER. ¥

FEiH 8 ( Macrabrachium rosembergsi ) 38 15 B2 9117
FAEA I WA TR R, 0 T B A A
BAT RSN, PR PR -
PIESBFAEAR, b [ b - U K B AT AF
AARREEN M SRR TS

. Pt FMEET BN - R eRRSRENH

e ds4do il Mg IR S . BTLL, BFSE b it
SREmEERENE A LB ERNEL.

PICHAR N 2w SRR © PRI E R ST FHL
AN SN ELRTAR POR EARFTKY

0 B 200 - 05 - 08 T BN 2004 - 06 - 24

P A Do 26E 8 DM R FIFPIETT THN
Wik FE Denre R85 89 21 . ) 59 7E Sh e B
BE A UL AT B TR B B,

1 #M\5nE®

1.1 XEHE

PREEOS.24 2 AN FERENER
kit i, 4 T R E
1.2 EEE DNA B

R Sambrook #9717, W9 [C HSFHILA
IR DNA.

1.3 PCR ¥ #d oM N
& 9ok [ 2 i H U RS 2F POR SISg I TH M

Dimey 3 H R FE DL 5" - TGOGIAGE) (AC)G
(AG)TGCIAC)GIAG)AA(CT ) CACGG -~ 331,
5" - CIGT)GC)AGIGC) GE(GC) ACC TGIGE)
GOIAGCTIGUCAT - 3' i W T @ TRAT
&H PAGE #ifk. PCR FUMIER % 25 ol SF 8N
%97 T BUEPE 7 ming 04 T B4E 45 5,64 Uillk 455,

2O HM | min, 35 M IEF 72T FEMI0 . AR
RS 1.7 % S R I R A

PCR 4™ M=t s L il & ( EigERENT
R E )AL, Y5 pGEM-T 81 TaKaRs £)

B A RN T O MR I (2002128 ), B FH N (010432020,
R T (1981 - ), &, P (SR W A TG . E-mai: pq 1 BP68E earg. com

WEEN H T Eornnl s bomiel® mail. b, ede. o

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

& Jil Sk LERFFE DH S
4 DMRT EEF R0 E0MNF
SR PCRG | ] | RISSCP® KRR
R R B B0 0 - S A T
1.5 Dot BEE 85
TR 3 % Dy WE TP A
gov W3, @ i1 BLAST, Bl GenBank #
DNABEENTFRSLIERE &S
ol X R G Y SO Y S T o b

(LRl MEGA V2.1 56 UPGMA 2l

& | » WfH, ES R TR 1.2 BE MR TFHED
G Drnr B0, HBEME & 228 Wik PCR I8 LR, & £

1. SSPHNGRER
Gl SSCPEARER B ERORG R
M L i
A4 FERECH Dt BE
L] A1 5 P R
& LA, JEEeT MR L 5. 8 GenBank
A%, 8L 3 1 Dmne EE DM 8575

Foal

§ DI A FE T [ 0 P ) e I 0 M L
i [ o 1 A e A & G I - i
% 0% . Sl e Y el 2, e i

F = - i ' - ,"_
i Murdrachim reerers il 25

5 - M e ® Ml mnd
1.5 AESR Dmn EEHEEER
R Do 0 60 LA O A 1 0

£ ! S5 R W PG TH R M e

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



http://www.fineprint.com.cn

E B ] Q6 TSP 0 PCAHRE 3 4 Divrs B8 04194 53 87

20 40 60
Milnet2  TGOGOUUGG TOCALAAANC GG TOG TOTOCTGOCTGAMGGUCACAAGAAMCCTUTGT
Mrlmrd  TUUDLUAGA TUUAGGANTC AL A TOATCACC TG TCANGGRGCACAAGALNC AT T
WMirDemed  TGOGUUUG T G AAA T ADGGOG TAG T T TCAGCACTCASAGG TCATAAM LT TACTGT
0 100 120
Midhen? G TG AL GAL TGOOGC TGO AAL TROCTOC TG TGG TUGAGAGGCAGACG TCATG
Mrimnd  AAATTCAALGACTGCADC TG ALG TG TAATC TCA TUGOGGUGAGGCAGAGGG TGATG
Mrimnd  AGATGGAGAGAT TGTGTTTGUGC TAAA THCATLC TOAT T TGAGOGGCALOGGL TGATG
140
Mel?  GOGGOCCAGUTGGUGUTAAT
MiDmrd  GOOGOUUAGG TULCGCTUAG
MeDmrd  GUUGIUUAGG TULOGCTUAL
B4 PR3 Do MH DM R DNA N
Fig.4 DA seguence of 3 Dimrt gene DM domain in Macrobrachium rosmbergii

M5 WEFEF 3 & Dmn KM DM SRR EENRTH
Fig.5 Ammno sod sexpuence of 3 Tiart gene DM demain in Macrobrachium ressbenpi

OreochnomisDimn

e
.08

P 6 D MEERC M0 I 1 TE L

e MeDrmrt 3, MrDrarsd 0080 IE00TE 9 4ok AL B IO M Genllaske PRI, G RY W

%5« Homel AWIRT2 { NP _ ST0987. 1, MusDimes2 { AANTTH05. 1 ), Oreochromislmrd | AANTR4E.1 ). Olalmn?
TAALOZISS. 11 HomaDAMRTI NP _ 067063 . 1) . MusDemra3 0 AAHS2041 .2 ), Clallerecd { AALOZISA . 1 ; Munbien-

adl AANTTZN. 1), Olallenrd | BABS32S9. 1 ), OncorhimchosDimnd { AMGI7546.1 }s Dreosoghala D | 23023 1
Caenorhabidizs Mab- (018214}
Fig.6 Phylogenetic analysis of Demrt dene [umily

The amine scid sequenens. of MeDrid, MrDmee3, Mrmrd were the rewlt of this paper, while the others were
mmr.nnﬂ.mmmmm{m_m.n,wiﬁwﬂm.n.
OrrechrormisDinr? ( AANTES6.1 ), OlaDime2 [ AALDZ163.1 ); HomoMETS (NP _ 0670631 }. Muslenr?
IM}EMLI}.MIMIH-H:WM&WH.Il.ﬂﬂhﬂi{mﬁ.lhthmdmd-
e { ANGI 7546 1) Dycsophils Deel P23021) ; Carrurhaduchits. Mal-J(0182141,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

8 Mk~ BE

kR

{ Homo sapiens ), A B0 Mus masculus ). % 3 @l
(Oreuchroneis niloticus ) . W8 Oryveias latipe ) 8

Dun2 86— & It MDmri3 5 A bl TFEH
Iened S — 2 B [C T EFA0 MrDmmd Yol W

A5 80 Y ( Omcorhymohus mykiss ) B9 Dmnd ¥ &
. W8 Drosaphila melanogaster )i Dex #05E 4
| Carnorhalridits elegants ) B Mab-3 HE{ | R 5ER
s F i
3 wie

AW SR HM A PCR Kk W SN sty
— RN RS TN, T
Mebrmrt 2 Mrmet 3 # MeDemnt 4 & 3 0 R

Denrt B14 . B 6 09 W28 00 07 465 R 0, ¥ K EF
Drnre B8 b5 L0 A A9 )L e 2 2 MBS Dior

MR e M TR Mg ML
T [C TSR 55 A I 0 (3 9 S 9 D 2, D 3,

Dt 4 36 [ DV 5 # SRR FF 3009 LR
31 TGN ) 1l 17 0% 6 98 o1 S ST I

5 0TI (46 T LA ) A9 67%. it
WL, Do BE BRI 0E 6 4k 1 B 0 9 00T 0, (RLSFLAM
TR0 T ICThRER o £ 0T REE & = X WM.

b A, R R Py 2 O
7 16 ) His (24, B0 2017 8 T HEM,
JeM S E 2 OB L (R S O RMD

20.25.27 #4030 fir )Cys (065 (18 5) S HRS
X B P S R K L% SR W,

b C2/H2 B Mt o Al Bl
BN A K EATE W C2/H2 RIS RAE S TN #
TS YR E R E R,

1 Iy k. ] 3a 40 4

Heomol IR T2 CARHNHGVVSCLKGHRRFURWRIDDOQCANCLLVVERGR VMAAQV AL

Wil a2 CARCRNHGVVSCLKGHKRFURWRDUQUANCLLVVERGHVMAADVAL
(Malimrd CARCRNHGVVSCLEGHKRFURWRDOQUANCLLYVERGRVMAAQV AL
Opecchaomsalind  CARCRNHGYVSCLEGHKRFURWHLOUQCANCLLVVEROQRVMAAQVAL
Mirbmre CARUHENHGVVSCLMGHKE LCHWHDCRCANULLY VERLGEVMAADVAL
Herexd IMIR TS (ARCHNHG VLSWLEGHE K Y CRFRIDUTCEKCILITERQH VMAADV AL
Musl it 3 (ARCRNHGYLSWLEGHR R YCRFRDCTCERCILITERQRVMAAGV AL
Challerare (ARCENHGVISWLEGHKRVORFRKDCTCERCILIERQR VMANDVAL
Ml e CARCRNHGMIEWLECHKRHORFRDC TCARCNLIAGRORVMAAQ VAL
Muslmnd CARCRNHGVVEAL KGHERFURWRDCACAKCTLIAERGRVMAAUVAL
Uronrbyrchasdimnd  C ARCHNHGVVSALKEHR Y CRWRICMUARCTLOIAERGRVMAAGV AL
Clalennd CCARCRNHGVVSALKGHERFURWRIL VUAKUTLIAERGRVMAALVAL
M= CARCHMNHGYVEALKGHERYCRWRDCVCARCTLIAFRGRVMAAQV AL

L

M7 R R Dmn2. DS, Dreerd BEH DM OGS0 00 SN LE6L5 17
Fig. 7 Comparstive analysis of DM domains. of Drsn2  Dourd snd Deed in different species

fERFRT RAMES Do) BEEEY 4
WA, 1] O 5 )0 | By SR 0, 2 ]
BRI SSCP SHET AR L8, 4 RO Sid it

- - FsFFEREEREEEES

Seth © A Soclur A H Sen devermensnon; msighes o the
chicken! 1], Hio Ensays, 2004, 26027120 - 132

(5] Wands M, Froschauer A, Kiteno Aot o Molocular chning and
chanscterioen of Dt groes from the meision Cleysie (e

Wiy, ared the plactfish Xiphopherss mocutates | ]| Gre, 300, 05,
]
pEim o S
61 MURIL LSE RSW R R
(1] Fim S, Kenlowell | K. Andewm B C.ot ol Sevally denorsiar o SWERE 19,3084 - 48
el o rrudbiple dendbesew relstd gEs @ e anbEvee e [7T] Sewbwock ], Devid W Hussll . Molecilar ciormngts s labomy

Marmenl | M, 3rd od. NewYorks Cild Sprig Harbur Ladisiy
Presn. 200H)
BNE RREE REL. S BERLE Sa KM ETA

preed! || Gerne P Pamerm, 3003, 3 1. 77 =82
[2] Ren L L.Chog HH.Guo Y Q. e ol Evolutionary eonservation
il Dt gem dueruly i memyphbians vepriles and birds )] Chinese | 8]

Selerice Halletin. 2001, 46(23); | 990 - | 996 BSSCP R0 0 A L 1999 504 ).
(3] Rvmond O 5. Shamu € E. Shen M M, et ol. Evidence kot vl - 381

temary omservnen of osen deterrine on w'l': Nature. (8 W ST N NN IR A, X

199 301 691 - 659 9 -5

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

Tim N W ITHIE 3 D 3004 091 48T W

Sequence analysis of three Dmirt genes in Macrobrachium rosenbergii

PENG (hac-ling , PLU You-guang ,CHENG fi-hus NIE Liv-wang
( Life Scvwence College of Anh Normal Universaty, Woho 241000, Chins )

Abstract; The Dmn genes constitute a new gene [amily related to sex-determination. Like the doublesex
gene of Drasophila melanogaster and the Mab-3 gene of Caenorhaleliris elegents , they encode transcription
fnctors charseterized by a conserved zine-finger like DNA-binding motif , the DM domain , which is thogh
o hind DNA in the process of sex differentiation and development. In 1998, Dimrt] genes were first identi-

fied and found containing DM domains in Homo sapiens and Mus musculus . And Dimrtl was found 10 megu-
late =ex determination and differentianon i verebraes extensively. 5o far, the Dimn genes have been dis-

covered in a wide range of animal species, such as fish, amphibian, reptiles, birds, and mammals. These en-
dently revenlthe evolutionary conservation of Drart gene family. But the research of Dt genes in ow
tacean, which was a very important group in phylogenie evolution, has ot been reported. Macrobrachium
rosenbergii ,which is subjected 10 Macrobrachium , Palaemomidae, Crustacea, is a very important kind of
freshwater edible shrimps in China and the economic value is prominent. As 10 Macrobrachium resenbergii,
sex wis &n imporiant cconomic character, for the made are bigger than the female . S0 w0 daridy the meche:
nism of Macrobrachium rosenbergit sex determimantion will be of great importance in both theory and apgl-
cation. With the hope of dong further research on the functions of [t genes and clarify the moleculsr
mechanisim of Macrobrachium menbergii . degenerate PCR was used in this research to amplify the cn-
served M domains of Dmrt genes in Macrobrachium rosenbergii . The PCR products were approximately
150 bp. After DNA dloning SSCP analysis and sequencing, three different DM sequences were identified.
The amino acid sequence of one clone = 93% identical with human DMRT2 . named MrDmnt2 , secording o
its name Macrobrachium rosenbergii . Another sequence encodes an amino acid sequence with 80%. identical
with human DMRT3, named MrDmirt3. The other sequence encodes an amino acid sequence with 95%
dentical with human DMRTY, named MrDmnd . The amino acid soquences eneoded by Dmrt genes from
different species showed a high degree of sequence homology as revealed in phylogenic tree construeted. In
Fig.7,the comparative analysis of DM domains of Dmri2 3,4 in different species showed that 67% amino
acid site of all sequences were the same. These conservative site may form a (2/H2 model zine-finger struc-
ture to bind specific DNA sequences and regulate sex differentiation and development. The results further
indicated that Dmrt genes were highly conserved in phylogeny and the strong evolutionary conservation of
this gene family suggests that Dimrt genes may be of importance in developmental procss.
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