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BF T 5 ESm AMH BEEREHRERE

(P EKF=PHEBT SRR A BT L B DR B8 K A Sh MR A B Al
FHEAEMFESITHERE, 17 T8 214081)

HZE 504 % K ¥ ¥ % (anti-Mullerian hormone, AMH) , 1 #k 2 % K & ¥ #| 47 J{ ( mullerian
inhibiting substance, MIS) , ¥ fk X 4 K B F, 8 T TGF-B £k Fo ot B F K #ko. N /H RT-PCR
FRACE 3 MEF TP aHEH L T 908 H AMH iy cDNA, % ¥ 2 3'UTR K % 621 bp
#1168 bp B F 4 cDNA, R T KEX — , WA LA R FERMRENZF], 5'UTR % 27 bp,
FIEAE & 1 545 bp, M #E & 514 MEER, Hf ,AMH-N i 237 M A ER , TGF-B 3% 93 M %
B, AFEUELITER AMHRFERK, RALF e 5T RWHUKEN 32% ~60%,
5l ks R A 19% ~21% , T TGF-B 3R ey PR A A& &, &5 H 0 & 26 th A8 Ui b 54%
~12% ., REAEMAIWET, BEATLF & AMH FE 6 NNETF, D & AMH & HA 4L,
FABRAMH AR REZHN, NGO RAA T Z e fope D & AMH XEFHEHWAEF 1 7V,
KT, BN FHFIEAFONEREZR, AL Z & AMH 3 50 F ¥ 4% % SRY, SF-1, GATA-
4, Sox5, Sox9 EL A K, £ Taqman 4 AT EA T P& AMH ER X RHALF W
RENBREE &M REUERYNRLAE ERERAMH ER NN E BEFHARE, T
R FAURCEF A RSB, AMHE S S MRT A RK B R Ffe AMH £3%
BEREETHE MeMke AMH XX ERR e 10 £,

K@ EA T F e HBHIKEWER; E Y H cDNA K3 ; W& F; B 50 F; Tagman 54t

FRESES:Q 7865 S 917

P12 8 KB % & ( anti-Mullerian hormone,
AMN) B FREE) R 4] 4 ( mullerian inhibiting
substance, MIS ), 4 ¥ & H, B T TGE
(transforming growth factor-B) MEETREY,
BE9u kW AMH BR7ERS Lt AE g k",
M, AMH B FRAM E HREFT S IRER
WA o M, AMH phyr 2 7 A 45 B BR
SHEF 78 BF S 1 R B R 40 . ZE VR EL Y
Y Jefafk B SRY BR S SIMERELT,
USRI FRA Sox9 B, Son0 K
%% R F 4235 SF-1, Wil 1 GATA4 SFHy IR
T, RIS A4S T+ R T Rk AMH®
I RERA, IHEA R i R R, 2
PRETEMEI M EINE . FEU KHIER b
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WPk Cichlidae) ,FIE R, HTERMESR, &
KR, RS, DU 58, BB BN A B 5758

AT E L0 B AP EE S (BK2006029 ) s AR 5 38 % J5T £ (2007JBFC03)

BEIRIEE  f7354E , E-mail ; yujh @ ffrc. cn



380

K =¥ R

33 %

2, BEFELREDHAEEEKEZFIR,
e AR, AR A A AR AV, Xk
HH B AR A 2Bk, NIRRT &7 &
B 2R R, B T R 2 a4 ) P HL A A
R, RRFEBR2METHEAR, X TFEAFRE™
WHAREAEZEXFMANE, F X AMH
A ER LR R T B ER =
H, B8 Soke th B3k AMH 2R, 430
R LHARRE, A5 R R IEEE A
oA i B AH 2 EE H Sox9, SF-1, P450arom, Dasxl
FHRERREEREM ., X—FETUEENE
2 AMH Te 8250 5 0L AUE 8L 2 5 ERA
R, 53 M T B9 HAE B A etk A 7 P B D
FAHIR

1 MetS e
1.1 ##
F®e&  RAE B F & (Oreochromis

mossambicus) B TH (£ 2.5 cm) AP (H 12 g),
R (29 500 g) ¥ B E KRR T Be ik oK
B R LR

£ ) Trizol Reagent Ji§ H Promega;
AMV RnaseH . TdT W . Taq % .3'RACE %57 & LA
PCRTM in witro cloning kit, FR &l {4 W 1 Bg-
pMDI18-T %A Perfect real time PCR iy H 524

MIR(KE)FARAR; BEBEN &, %M
W E E¥A T RIBAFE IM109 ARSI % R
o

BB PCR ¥ & eppendorf Mastercycler
personal , real time PCR 4 BIO-RAd f MJ Mini
A,

Al RATERWATIYREL, wE
MEBELUFS S mE—-THEN 1L IHE
( GenBank accession number; DQ257618), P,
P,, P, R C MK AMH WIR5F 5,
CodeHop #AF5EiTHHIFEIF5] 45 P, , Ps & 3'RACE
#5915 P, P, , Py 2 5'RACE KIRE R 519,
P, ~ P, B AMH )N & F5190; Pis , Pis BY
¥ AMH )35 TG 9o Py, Py, Py RARIEEA
WH e AMH E 1N & T 86 B BIHH real
time PCR 5|4J; Py, Py , P, IR R R W T A
B-actin J¥ %] ( GenBank accession number;
AB037865) X 1T B T R AL F I8 B-actin H)
real time PCR 7|4, H Py, Py BE BN & F,
P, ,P,, & Tagman #4], Tagman R4} 5'¥% B FAM
¥rit, 3’ %@ A BHQL #51t. BR Tagman #R4f
Takara SRS, HET I MM EEEREY TR
ARAFI G, K W=(A/T).S=(C/g).Y=
(C/T).N=(A/C/g/T)

®1 IBHEAMSY

Tab.1 Primers used in experiment

EiL] =21 £ E (nt)
primers sequence position
degenerate primers 1. 5’ — CTGYTSAAGGCSCTGCAGACG -3’ 1192 ~1212
2. 5" — GTAGCGSASGGGCACGCAGCA -3’ 1482 ~ 1462
3. 5’ — TGCAGCCTCACACACAGWCWGTINTG -3’ 515 ~539
3’'RACE-PCR 4. 5' — GCCCAAGCAGCGCAAACAT -3’ 1337 ~1355
5. 5’ — CTGACCAACGGCAACAACCA -3’ 1387 ~1402
5'RACE-PCR 6. 5' - TCTCGTATCAGTTCCCGTTC -3’ 744 ~ 725
7. 5’ = GTGGACTCGTGCTGATGTTACT -3’ 685 ~ 706
8. 5" — GCCGTAATCTGCCACCTGTCAT -3’ 620 ~599
PCR for introns cloning 9. 5" = GCGCAGACACTGCAAACATG -3’ 11 ~30
10. 5’ — CGTATCAGTTCCCGTTCCCC -3’ 741 ~ 722
11. 5’ - GGGGAACGGGAACTGATACG -3’ 722 ~74
112. 5" — AGCAGCTCTAGCGGCATCCA -3’ 1579 ~ 1560
13. 5’ - CTGACCAACGGCAACAACCA -3’ 1387 ~1402
14. 5’ - GTGTCTTGTGTCCCATTGTCTG -3’ 2116 ~2095
PCR for 5flanking region 15. 5’ — TGCTGTTTGTCAGTTCGCCGCTGTCCCCCA -3’ 253 ~224
16. 5’ — TGATGGGGTCTTCGCTGATGGGAGTGAGTA -3’ 141 ~112
real time PCR for AMH 17. 5’ — GGAACGGGAACTGATACGAGATGT -3’ 724 ~747
18. 5’ — AGCAGGGTCTCGCTGGAGGA -3’ 917 ~898
19. 5’ — ACTCCTTACAGTCTCTGCCTCCCC -3’ 860 ~ 883
real time PCR for -actin 20. 5’ — GGAAATCGTGCGTGACATCAAAGA -3’ 698 ~ 722
21. 5’ — GGATTCCGCAGGATTCCATACCAA -3’ 904 ~ 880
22. 5’ — GCACCGCTGCCTCCTCCTCCTCCCT -3’ 763 ~ 788
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1.2 FiE

% RNA s8R BB A LT R Ak
&  H Trizol Reagent 2B E RNA( T4 & B A
WHEf AMH E R ) , 728 D As b B I s Uk
AL ZBE Y8 B R 28S F118S, /il RNA fy52%k
o T Rl AMH ZE & HR P FRE , TR BUHEAR
FCA R O UL PR BR B RNA, 25 T R il
AMHfEfa W BMURBANERETHREE, B
B3 MAFEKT MR RNA, B2 TR 6 B
&, A3 B, HTAERD, BHGEERTH
MRS, B 3 BREMENEET NV —4H, HEL 3
4,

HTARNLE BUS ng MR P HRE
i 5 RNA, L) oligodT-Ap[ 5’-CTGATCTAGAGG
TACCGGATCC(T) ,-3'1 55| ¥y, 1R 4R AMV [§ 5
VLEAREST RT U, 4R )5 8 10% RT W, {51 9
P, f P, 3 AMH 1 000 bp Ze A WIRFFF], &
A PCR(P, 1 P,) BiEF| 4 P,, P, ¥ 3™ W),
PCR itk &7 25 pL, HPFH MR 2 uL,
2.5 pL 10 x Buffer, 2 pmol/L MgCl,,
200 wmol/L dNTP, 3|44 0.1 pmol/L,0.125 U
Taq B, RNIZAMH 94 C 3 min, SR)5 30 KIEFH
94 C 1 min,58 € 1 min,72 T 1 min, FJ572 T
10 min, 4 CHRE, ¥ B 1. 0% B BRARRHEE
B 2 B8, VO, {8 e el i AR & AL o, A
pMDI18-T &k, ok, B % e, WF. Bi#E
X3 iHRE FH 3'RACE f1 5'RACE 3| ¥,
Y3 AMH 1) 3'F0 5" 355

3'RACE # % A 5 pg B RNA, L)
oligodT-AP 45|17 RT R, #A /5 A 10% 1y RT
% LA AP[5'-CTGATCTAGAGGTACCGGATCC-3']
1 3'RACE %5514 P, #1417 PCR, SR 4 % [F
“GRFFBM AR, B KREN 56 T, Hm
PRR LY R R, 18 iR PCR W
210 £, B 2 pL fEEAR, 514 AP i 3'RACE
F20RF5Y P HITHEY B ARE N S8
T,y B 2% W EREIKSE,
QT 2

5'RACE 7% A5 ug B RNA,LL P, N
5191, 1848 AMV F FULBA AT RT RN, SR )5 0
RnaseH 4} fif mRNA, Fj B B 4 ) & [
cDNA , B TdT Bg7E cDNA 3’35300 poly (A) ,
JB& BT & O poly (A) FEEHJ cDNA, DAt

SR, P, J oligodT-AP 55| ¥, 347 PCR,
PCR #1810 £, B 2 pL R, P, &
AP 5%y, #4782 PCR,PCR % i 1. 0% Ky BRAR
BRSEIE Ok AL, TG, SR WU

Real time PCR 5 pg & RNA, L)
oligodT-AP F1 random primer ( Takara) 4B & 5|
YI#EAT RT o LAML cDNA St , #5H: kil
RS [R] ¥ B, #R 1 real time PCR ) &% £V
BB LAk ¥k BE i) cDNA O iR #E 47 real time
PCR, i€ AMH 7£ B H| W5 I & B HR L KA
REHPRRBEI

RETRBIHTHTE PIBRFIW S e
Iﬂlﬁ DNA ﬁﬁﬁ, UMXH‘%‘I % Py, Py Py, Py
Py, PRI FEE AMH W& T &5, FFR B
(Sau3A 1, EcoR 1, Hind M, Pst 1, Xba) 5B
FEFJE A MK DNA 528U, Hik =95 R
B B PR %1 B 47 v & B9 Cassette ( Takara LA
PCR™ in vitro cloning kit) ¥47%8 KW . A5G H
Cassette primer C, ( Takara) i34 P 3617
%—IK PCR AL, AR AR , A Cassette
primer C,( Takara) 1 P,, BE47 5% —¥K PCR Y,
e Ry I AMH S350 T

R 7 o B 5| A7 PCR 7 ¥ 5% [ 3
PMDI8-T 4k /)5 ,3% R ImAEY TRARAH
¥, F Dnastar, clustalw 2317 % ] W % 3 £
AMH F¥3),

gy a R BRE R A SPSS Git kit
H1f) ANOVA 752 347 fl Duncan [G £ 5 B4
Bro

2 4R

2.1 BEFTF I AMH {5 B

BEAIE S ARSI RNA  #17 RT-PCR,
FA514% P, #1 P, ¥ 3445 3] 1 000 bp Z=2 74 Ky &7
(E1-1) , 27 EENF, 53] 967 bp i B, R
AP35 iT& B F 3'RACE 5|4 P, , P, i
Al RT W51 4 P,, AP ¥ 3, SR )5, f# F i% PCR
YIRS, F5I Y P, AP ¥, 153
400 bp,800 bp AL HFIREN . WERNFE
| 354 bp,807 bp KFIARLH (K 1-2) , L x4
Hr AP 807 bp Jr Bl #5354 bp H X, T H R AW
ANBEAR, ¥ 5'RACE SR, &5 A
1% Py, AP 33 3R78 600 bp 2245 47 (& 1-3),
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YL Y S5 AR A B SR AMH 5'¥m)¥ 51 620
bp,

1000 bp —-
Tl bp —-
500 bp —=

250 bp —=

E1 PCRFHE~#HE

M. Marker DL2000; 1.5[¥j P, ,P; ¥ 3 4&7F; 2. 3'RACE 5|
Y1 P; AP §IE4HF ; 3: 5'RACE 5|9 Py, AP H 35 557

Fig.1 The results of PCR amplification
M. Marekr DL2000; 1. product of amplification with primer2
and primer3; 2. product of amplification with 3’RACE primer5
and AP, 3. product of amplification with 5’'RACE primer7 and
AP

2.2 FIHHESSH

{81 DNAStar 3448 1R 7 5 Pi4:, 153 )
FIT B HeA AMH Wi~4 %3 ( GenBank accession
number ; DQ257619,DQ257618) , B £ HI7ET
3'UTR, 4% % 2 193bp ( DQ257619) {§ cDNA
&4 621 bp 3'UTR, 4247 1 740 bp(DQ257618.1)
f5 cDNA 424 168 bp 3'UTR, 621 bp 3'UTR 43
% 168 bp 3'UTR, Eff 1 Z 8] RAF7E P Il EE I 22
%), i cDNA ¥4 27 bp I 5'UTR, 1 545 bp i
5'UTR [E{EAE, BIF M &F TGF-B Al AMH-N i
K514 MEER MWWEBRSFERN
54.5 ku, B S A (pl) 4 5. 23, HHUKRER
188 A, iRk R AR 157 1, BRIEE MR 50 4, 3
PSR 36 4, T H 621 bp 3'UTR H#E7E 3 4
poly(A) N B15 5 (AATAA) , 43 HI T 1834 ~
1838;1898 ~1902; 2172 ~2176,/H 168 bp 3'UTR
HIAFTE poly(A) MEFR S

#5% GenBank H 2% 5k Y — 2L 347 AMH
R[EFEF ) ;. H A8 ( GenBank accession number ;
BAB93107) , 7 #} ( GenBank accession number;
AB166791) , B¢ 548 ( GenBank accession number ;

NP_001007780) , & 74 ¥ # ( GenBank accession
number ; AAU85130) , A\ ( Homo sapiens, GenBank
accession number; AAC25614 ) , . ( Mus musculus,
GenBank accession number; NP_ (31471}, {#i
clustalw 33T B AT B2 k& AMH S EBFER
F_ERShPrey AMH SR F P37 bR, %
S, BAEFEfE AMH B {RsFHEER, 5F
BELRPE &, B R88, 5 oA ny3a Bl N
60% ,45% 36% ,32% ; 5 A ELRFEE R, 4
M5 21%,19% ,17% . {HE,ETHEH TGF-B
1 AMH-N ([ 2, T H TGF-B 3% #8484 36
XL, WA B e 5O 6 R PG v | H A8
RS AR AN 72% ,63% ,54% ,55%
RIBHEAE AMH W& FRAERITHY
BEANTTEENETFIHI P, ~Py, HPFY
PQ’PIO#igtH V‘]ﬁ?‘ I hY ]I Y ]]I\]-VO Pll ’PIZ#ig
HASF V. VI, Py, PLAY HHANE T,
cDNA il DNA W FF 3] Hx) B B AT 4
AMH 4 6 ~H&F (B 3), M GenBank H1#
REGHANS TR HESY AMH 73], 551
I JE 5 AMH Fr3) 3547 Bt , R BLBR AT
TR AR AMH FEE 5L, B A, B
ZIBREBRE XA, BTGk B A W5 3 f3E
O AMH ZFILEAS T TAVI(E2),
2.3 BFEFIEE AMH BHHFHINE
FRERREY 1 RA| WS kA AMH
J8 81 T, & 3¢ ¥ GenBank ( GenBank accession
number; EU219911) , BRI S#EsIY)E sh T8¢k
PLK TFsearch #4437 AMH % R B ¥ 4581
FLRBRE S F X AFAE TATA 1, BFE 9
4~ SRY ( sex-determining region Y gene product) ,3
A~ Sox5 ( SRY -related HMG-box 5),2 /> GATA-1
( GATA-binding factor 1) .2 4~ STATX ( signal
transducer and activator of transcription )., 1 4~
GATA ( GATA-binding factor ), 1 4~ GATA-4
( GATA-binding factor) .1 4~ SF-1 ( steroidogenic
factor-1) .1 /> Sox9 ( SRY -related HMG-box 9) .1
4~ CCAAT-box ( CCAAT/enhancer binding
protein) £5 5 S (B 4) o
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fl,l]I‘.%lZ;E'"-‘["r'T?'r'Sﬁ,

SLET-SFLCEME
SSCTFEFLIELZREL
FSGTYTFLEEL

4445—F REDLPCLPE
LA4aA—E BSLICLPES”

—DPLRALLLLEALGGL
~DPLRALLLLESLGEL

B2 BATFESEHECHMEDY AMH SERFIIRIELE
MR SEERSIUESHRER  FAFTRASFEAR . AMH [ C K35, TGF-3 FIB&FR, N R AMH-N S K&
?zﬁo 8 MRASFRYE D RIR AR M FAFOR . Oau: BFI B i ; Pol: F 6 ; Ssa: KFIFEAE; Aja: H483;Dre: 3£ ; Mmu:
;Hsa: A
Fig.2 Protein alignment of O. aureus AMH with other vertebrate

Identical and similar amino acids were marked by asterisks and dots, respectively. Intron insert regions were marked by arrowheads. The
TGF-B domain at the C-terminus ( TGF-B in black under bar) and the AMH-N domain ( AMH-N in grey under bar) that characterized this
family were labeled. Each of the eight positions with conserved cysteines was shown in bold. Oau, 0. aureus; Pol, P. olivaceus(Japanese
flounder) ; Ssa, S. salar( Atlantic salmon) ; Aja, A. japonica (Japanese eel) ; Dre, D. rerio ( zebrafish) ; Mmu, M. musculus (mouse) ;
Has, H. sapiens( human)
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ATG TGA
1 232 1Y0

112 100 432 1028

| | ‘I"«.._ rd g
¥ ] III "“\_‘ f./
423 78 80 776
m NV VI

18 72
I I

B3 RMNEFEE AMH EESEHAE
HET B THREN B ERR . BRN LRI
TRER, TEARS TRER ABTHUTERS, AT
HUAKPLFR . F YT IR TIRT
Fig.3 Genomic structure of the
Oreochromis aureus AMH gene

Exon sizes in base pairs were indicated above the scheme and
intron lengths were denoted below. Exons were depicted as
boxes, introns were indicated as a horizontal line. The sequence
of intron was shown in roman numerals

2.4 AMH Ky
Taqman R4 IEK N BRI 2 JE 8 AMH 7E

i AN R R, Mg a N,
LA L RIS LS RATEH PCR 53]
MZERG—F. ML EFE S dEH DNA G
R, Py, P TEMEIE B - H R A R 3 1 A%, T 7E
cDNA s HA GRS, FE S - Rey 4% 1 193 bp W4
H 1B B-actin 51 Y FE A A P HREY 1 K3
&l 5 5 AMH 75 W8 & R LA K e Ea G L iy 3=
KB o

TR AMH 72 B AW e AR X B
HIZRE R, K AR B AR R RNA 5
3 B cDNA real time PCR 2552 8 /8 AMH 11
B PARE, REARM A ERE RN R RE,
B, AT AMH )Rk B B T A,
TR Y BRER AMH #RA R R AES AMH
FHREW 10 (K 2),

®2 HNLTFEE AMH EFREFTPRHHENRIEZE

Tab.2 The relative AMH expression of O. aureus in different development stage mean +SD
gl FEAL Jiiw= LR RERES
juvenile ovary juvenile testis adult fish ovary adult fish testis
R IRAR B
relatively initial 0. 005 +0.00093° 12.52 +1.16% 0.026 +0.0030° 1.28 £0.18°
amount of gene level
HMFER
relative amount of 1 2504 5.2 256

gene transcripts

E:RTEREAR LA R £ R B2 (P <0.05)

Notes: Different superscript letters following data in the same row indicate significant difference( P <0.05)

3 itig

MBAEZ 056 SR o B B AMH 2R B
Pi1~ cDNA , @i bex 2 M 2 BRAl ] R 2 3'UTR
KEA—, KK 3'UTR WA 3'UTR, EZ
8] AR P B R 22 5, FT RERE PCR 37 3t /2
T S | T e b P Y A8 BRI Y R 4R IR T |
. PI cDNA &4 A [F B BRI SEAE , BHiRRIE B
g FIR S, EMTRA AMH LA K C R
¥ TGF-B A1 N K3 AMH-N 38, Bir LA 5 H
PRSI R B 6 AMH 3, FNBKF
3f) AMH B 3' UTR f£7E 3 4> Poly (A) {5 5
(AATAAA) X ATRBE T4 RA AN [F 3/ R I wif
mRNA, N =78 AR BYET K, S B RA T
F R P B H AMH BB~ cDNA,

RS T BN, AMH R 57 AR A, AL

Bt SHEAKKHE MRS N 59% , TS5
HESMRE19% ~21% , EEEHHTER,
WA B IR R T AMH £5HA 8, BRI A
SAMH BERZH, Xt —H U T AMH EH
RSP 2, WA B RGEH AR, B
FE TR, WA B AMH B 3T
HARFEAE TATA FE, \f BB FIEHE K )E 3
T, X MARME N LA — A R ER
BEITFAESELY, T ERE R BT T AT R
{BEFTE SRY. Sox5.50x9.,SF-1, GATA &% FH
FEEAN A, MAEMAIE E, SRY, Sox9 B FRAH
B AMH 42857, SF-1,GATA-4 #5481 S 7E Bl
VTR A E AMH B S S TR D
ZETRAWT IEMA AMH J3 3T 454 M S B EE
AR RFH— B LRUEN,
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CATGTGAATCT TAATATAAGAAAGTGCAACCTCAACTCTACGTCTCAGTTITTTCCATATA

TAATGTAATGTCAAAAGTCCTCAGTCCCATOCTCTACACCCT GTACGC TCACGACTGTG

TCACCTCCAACAAAGATAACATCAT TTTGAAGT TCTCAGATGGCACTGCAGTGATCOGSET

CGOGGCACTGCAGTGATCGGTCGCATCACTGGAGGGGACGAAGCGGCTTAC AGGAGA

GAGGTGGCOGGTCTGGTGTCATGGCGTGAGGACAACAACCTC ACCCTCAACACTGAC

AAGACAMAGCAGATGATAGTGGACACGAAGAAGAAGAGGAGGCCTCACCAGCOGCG

GTTTATCCGGGGLCTTGAAGT GGAGAGGCTGAGCAGCTTTAGATACCAGGGLCGTC TAC

ATTTCTGTGGACATCACCTAGACACTCAAC ACCACACAGCTEGETCAAGAAGGCTCAGG

AACGGCTGCATTTCCTGAGGAGGCTGAGGAAATT TGGTATGATOCTCGGCAGGTTCTA

CAGCTGCATTGTGGAGAGCACACTCACCAGITGCATCACTGCATGATACGGCAGCACT

ACTCCCATGGACCGUAATCACCTGCAGAGAGT GATAACA ACT GCAGGGAAGATAATCA

GGACTOCGCTGCCCTCTCT GCACAGUATCTACCATC GLAGAGTCCAGAGGAGAGCCGT

CTTCATCCTCAAAGACCCCACACATOOCCAACACGAACTGTTCACACTTCTGCCCTCG

GGGOGGAGGTTITAGAAGTGTGAAATCCAGAACATCCAGACTCAACAATGOCTTICTTCC

Soxs
CACTGCCATCAGACT CAAACAAGCTGACCTATT T T TIGAACAT TAATAATAATTTTTTGC
SEY
ACATCAGGTCATCCTGCATGTTAAGCCAGCATAT TAAGC TATAGCTCTTTTGCACACATC
SF-1
TCTGT T CACACTTCAATAATTTGTCTCCTTTITCTGTCTTTAT TTATTTGTGCTAT TG TAT
SEY
TTATCTGTTCTATTTCTAT IGTAAATAT TAACCGGCATCTGTG GG TGGACAGCAAAGCAA
Soxd
TAGTTTCACTGCACAGAGAAATGOCTTTITTCTTTI GGACACATGACAATAM ACACTTTG
SRY
AATCTTGAMAAT AGAAATTTTCCATCATAA ATAAATAAATGTGTAATATTACAGAA AN
SEY SRY

AAACAAATTTCTGGAGCAGATGGTGAA AAAAAACAGGAACTTTITTGTCATGTANTTG
SRY Soxd
TTAATCACTTTGGTGTAGCAT GAACATGT GGCGGAGTTCTTTAT TAGCAGGA A AAGCTA
TAAAATTTAAGAA ANTACAGT TAAAAGTCCAA AATTTATGCCATOCTTC AAGTGAGCTG
GGTTGGAGTCATTGC T GGG TGAT TCTAGCCCCTGGGCCTGATGT TGGACACCCOCCGCT
TAGAGAAACAGAAAGATGAAAMNACAGTGEATGTGGCTGAAGT TTOCCTTCAAGGDTT
SRY
TCTGCCAGCAGTCTCT T TAAGAGGCGTCATCAGTCCAAAGCAACAAGTAAGCAGATTT
ACCAAAATGCAAGCAGATAGT GTTITCT TTAAAATCGTITIGAGCTITCTTGTOGACGTG
GATA-4 SoneS
ATGGAAGCAAACCTCCACTTICTACTGTCCTCTTIGTTTAACOCTCTCAGGCTC AAATTA
GATA-1 CCAAT-bor
AGTTTTAGTTACAGGAAA AATTTCATATT TGGGGAAAATTATCAAAAA AN AMGACTCA
STATX STATX
TAAAATATGTATGTAGGG TAATCAGGTTGTTAGTT T TTAACTCTTGC AAATCGGIAAOGT
SEY
CTGOCTOGAGAGGGT TAAGT TAAGCAGCGTGCATAT TAGCTCTGCAGCCACGAAACAT
TAAACAGCACTCTTCATCTTTCAGCCTGGTGTATT CCATGAAAGGTTITGTGAGAAACTT
CCTTTCTGGGACCTGTTTGTGTC TG TAGATAAGGATGT TCAGT GTGTCCAAAGTCGTC
GATA
TICTGTITIACCTTAGTGTCCOGTTTGCTGTCOGAT TTTAGAATGTTCTCCACAAGCAGGT
SRY
TAAAATACCTCAAATACTGACAATC TCAGTCATCAA GGACACACAGTGCTGCTATTITG
GCAGAAAGGGGACCCCEGOTGETEAGAAGGGEAGETCTGAGGATGTAACTCCCATCC
—I'. GATA-1
TETGAGAGATCTGACCACACAAACGCACGCGCAGACACTG CA.-’LAC@

4 HRAEFEESE AMH B FREFIUEANHEREFEAMER
+1 RREFREAL BEREREBTATERRS BRFRIAS TIRF
Fig.4 The promoter sequence and predicted transcription factor binding sites of AMH in O. aureus
+1 marked the transcriptional start sites; the first start coden ATG was framed
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() bp —=
250 bp —»
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Fig.5 AMH and gB-actin PCR amplification in different tissues
1, 2 was product of 8-actin and AMH amplification with cDNA as template respectively, M’ , T, O, B,L, M, H represented Marker

DL2000, testis, ovary, brain, liver, muscle and heart respectively
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Characterization and expression pattern of
Oreochromis aureus anti-Mullerian hormone ( AMH)

TANG Yong-kai, LI Jian-lin, YU Ju-hua
(Key Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology Certificated by the Minisiry of
Agriculture, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract ; Anti-Mullerian hormone ( AMH), also known as Mullerian inhibiting substance ( MIS), is a
peptide growth factor and member of the large TGF-B family of growth and differentiation factors. Using
RT-PCR and RACE, this paper isolated two AMH cDNA from Oreochromis aureus which was different in 3’
UTR. One was 621 bp, the other was 168 bp. They differed by only 2 bp excluding the different sequence
length. The same 5 UTR was 27 bp and the same ORF was 1 545 bp, which encoded 514 amino acids
containing the two domains characteristic of the AMH protein family: the TGF-g domain 93 amino acids
and the AMH-N domain 237 amino acids. Homology analysis showed that AMH shared little conservation.
0. aureus was more similar to the orthologous regions in other fishes (32% — 60% ) than to the
corresponding regions of mammalian AMH genes (19% —21% ). However, the TGF-B domain shared
relatively high conservation. The similarity was 54% — 72% between O. aureus and other fishes.
Comparing the sequence of cDNA to its genome revealed AMH gene consisted of six introns, which was
similar in zebrafish and different in mouse and human due to the absence of two additional introns (intron [
and intron VI). Analysis of 0. aureus AMH promoter showed the presence of several putative transcription
factor binding sites; SRY, SF-1, GATA-4, Sox5, Sox9. Real time RT-PCR (Tagman probe) was used to
detect the AMH expression in adult fish different tissues including testis, ovary, brain, liver, muscle and
heart, and the AMH expression level in different development stages including larva, juvenile, adult fish.
The results showed that AMH was only expressed in ovary and testis. Comparing the AMH expression level
in the three development stages, we concluded that AMH was not expressed in larva, and the amount of gene
transcripts was significantly higher in male than in female in juvenile and adult fish, and it was 10 times in
male juvenile as in male adult fish.

Key words ; Oreochromis aureus; anti-Mullerian hormone( AMH) ; RACE; intron; promoter; Tagman probe



