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BE DA 8% 9 8 R AT %, FF 42 81K 2 % (Genome walking) 3% %5 7 Activin @A~ B I 2 F &9 F
W R TF I, HAAHBATT HFORBETHENENEEFTM N, kBT Activin Po 7 B
FAT At B s FEa 58], KESH A K 2.7kb 1 2.4 kb; 72 FUM B4 Activin Bg %% A2 4611 5 (+1
fir)ty b3 31 bp 4L # 1 AN A B TATA box, T Activin B ¥ 5K & 3l TATA box 54, WA EEH
WEshFEEAT £ A% FHET Spl. Oct-1. C/EBP, CREB, GATA-1, HNF-3, HNF-1, USF %
Ay, RAINT 5 R WX H Pit-1, ER, PR, GR, RAR, RXR %4 &Lk, EAMEFE
I F MyoD. myogenin #1409 14 5l s 2 2 SRY 45 AL A AXAE Activin By B3 TH LI, £4
FERFMTE T, TH Activin P 1 g KL Z 2| L M £ H FHHE, —HFEBEELHENZR.
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EHME, BT TGF-p @XM —R, HT e
DA S 2 ) R e AR 3 0 K% A 18 B 940 31 3% 2% (Follicle-
stimulating hormone, FSH), [A 1 # iy 44 MG % . bl
Ja AT B Activin 2t IR R] ) B EHE(BA F1 Bi) ,
At TR E AL R R R e R
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AB(Ba-Ps) (Knight, 1996), Activin 1£ S P 51
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TEIEAR SRR T 942 FSH 1940 (Knight et al, 2001).,
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BIEH ., MIGEE . oA, ity . HEUR
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1 MRIE5RFE
1.1 #FREE5iRF

S R BT 2013 4F 4 H il I ZR 40 4 1
B IK A BRA F L . Genome Walking Kit I F K
% TaKaRa AW, FEREZK pMD18-T FlEsZ 245 4 i
Trans So W {dbt & XE&EMBEARGRA R, DNA
i A & H ZYMO(GE ED,, 514H B ed
YR A BRA FE8, DNA I i A K R R ik
A7 BRA F 58 1 o

1.2 G H*E

121 A FEZ2 DNA 428 RAVEHLE- A5 2 E
B WA GELA 4212 50 mg, A 1.5 ml B0,
FAFARB AL P BB, A 550 ul TNES 4%
SEWPIRCRT 10 wl 25 (I K(20 mg/ml), REJEE T 56C
KT E B TE 4 . S SRR A R A g/
AN ICEE(25: 24: DFIET/ 7B (24: )£ 4
Y, 12000 r/min B.0> 15 min, HCEIWMA 1/10 14
TR 3 mol/L NaAc Fl 700 pl SRR, B T-20°CILIE
2-3h, 4°C. 12800 r/min %[> 20 min, JLIEY HITEK
SEEPRAWIR, ER AR T, fFoEER TG,
FHIE Y TE WA . —20°C A7 .
122 $&4hTH HR 4l A S 56 = i O v BE A
F A9 6T Activin B, F1 B B DNA 531 F e ik 45 55
WA & AR S B E, ff ] Primer 5.0 #44:
B e S Ay A A ) — A% 3'— 5" J ] 43 AR
T 3 A I FEE S 14 SP1, SP2. SP3(# 1), 1E
4%k 5149 AP1-AP4 FikHI &40t PCR Sy 254444
P Bz S P U B TR E

F 1 FEE Activin B, #1 B B FHZIEFES I

Tab.1 Primers for cloning of the promoters of
P. olivaceus Activin B, and Bg

J¥%1 Sequence (5'—3")
CCTCTTCACCGCTTCCACCACATCT
TGAGGATGGACGGTCAGAGAAAGCG
TAAGACGGACATGACGGCGGCAGAT
TTGGGGATCTCCACCCTCCCGT
ACGGGACCGGGTGCGTGATGTT
AGAGGACGCAAGCCACGAGGAGT

#F% Name
SP1(ACT B,)
SP2(ACT B,)
SP3(ACT By)
SP1(ACT Bp)
SP2(ACT Bp)
SP3(ACT Pg)

PTG 1.5% 00 B BE R EE I HL UK 43 B8 )5 64T
DIl . k4 . 4k . PCR ik, M
BEHEATI )T
123 BT HFINGEMELEFHH F I NCBI
FEZE blastn X P35 F 2 52 56 2 i 1) o R 74 3
) Activin B, 5 Bg ) cDNA 741 8 & X it 17 e Xt .
SRIG, T RARIE 3T F 51 F H NNPP(http://fruitfly.
org:9005/seq_tools/promoter.html)#E 47 F , 20 &
¥ s AR AL AR TSS(ER 2) FIHITEL AR Alibaba 2.1

(http://www.gene-regulation.com/pub/programs/alibaba
2/index.html), TFSEARCH (http://mbs.cbrc.jp/research/

db/TFSEARCH.html)LA J2 Matinspector (http://www.
genomatix.de/cgi-bin//matinspector) 17 3 o F X 8+
G TCAE IO BT, ARAF RS TE R 5% ST 45 B0 .
F S TR i B I BRIA S AL

2 R

2.1 ZFEF Activin B, 0 By BEI FFE IR = E

ﬁﬁg&éﬁxﬂ}%ﬁ% s 1%@] Activin BA F BB E/‘j%ﬁ
IR TFIES), 209129 J9 2.7 kb 1 2.4 kb (GenBank 1D
435120 KI000423 il KJ000424).,

2.2 FFEF Activin B, A B BEIFXIBFEFIHEME
BEa0Hh

BRI 25 R W S5 P JE ) cDNA P31 Flije
AR BB P HI AT EEXE, 91 LA NNPP #5446 B
OIMT, R E T SR IR T . R BN, FET
) Activin Bg % SEE UG 25 (+1 1) _E3iF 31 bp 4bA 1
A MR fY TATA box, IMii 7E Activin B, H 21K % Bl TATA
box BILFTE.

ifi;f Alibaba 2.1, TFSEARCH #l Matinspector
ETELRBAF T, BUNZERME 1. B 2 iR, fEfS
F 0 7 217 9 AE A 24 55 58 R 80T 3 5 A
KN FE G0 Rtk E Spl. CCAAT/
HISRF45 A C/EBP. cAMP W nfF45 & HE A
CREB. #fijifi N5 sk e N+ AP-1. sl e+
USF; KM THFZ5IIEMALINET . wmERNELE
A e S P45 A0 . IFAIAZ I F HNF-1,
HNF-3 . LRSS F MyoD. myogenin, /\ A%,

ZFEE Activin B, 71 g T B FE R IR L=

Tab.2 The predicted transcription start site of P. olivaceus Activin B, and Bg

x2
ZFR VA Ganl:H
Name Location  Score

b2l

Sequence

Activin B, 1137-1187

Activin fg  1888—1938  0.99

0.94 TCAACAGGTTTAAATAATGAGCCGTTGTTATTTCATCTCTCCGTGAGGAAGAGCCCTG
TATAAAIGCGGAGGAGAGAGAGAGGAGGCTGCAGAGTCTCG




£ XSG T Activin FEFI PR B W1 145 3 T 50 b B 2R W% B 240 A 43

1 ACACACACACACTCTCGTCCCAACGCTTCCTTCACTTCTCCTCAGAAATAAACATCAAACTGTGATTTTCAAAGATTTTC

81 AAAGACACATGAAAATATTCTGCTGCATCACTTTCTAGAATTTGACCCAAATTCAGACATCGTATGGAAACTTTGTGAAA
USF
161 ACTTTAGGCTCTGAGGTTGTAACAACACAAGGACGACGGACTTCAGAGTTGAAGAGCGGCGGTTTTCTCCGTCATATTCT

241  CCTGGCAGATGTGAAGCTTACTTTAAAAACCAGGCGTTCTGCTGACGACAGGTTCATGACTCACAGGTTGT|GAGTTATTT]

321 E%AGAAACCACCAGTGAAGACACGTTCAGATCACAATACACAACACCAACGCCTTTATAAGGCAACTGAGCGAgggiéég
401 CTCACAGACATGAGCTGGAGGTTCTTCE?CCTCAAAGAAAAACTGACGAGTCACACACACACATTTCCCCCGCAGTQAIQ
481 A;2$%ATCACAGCAGAGGGTGAAT%%%AGACGTCTGATTCCTCTGTAACTCTGCGTCTTCTCTGTTTCCTCTACACTCAG
561 (':‘ATpG_TlGACTCCGTTCTCTGGGTTCTCCGTTGTCAGACCACATGm‘ACAGGAACTTTAAGAACA
USF GATA-1 GATA-1
641 TTGAAAACCTGACAGAACTTCAGAACCAGGACCTAACTCAATCACCTTCCATTTCTTCAGCTTCACCTAAAGAACCCTTT
721 AGAAACTGATCCGACATTCTTCAAACACTTAGTAAAAATGCATGTTTAGAAé%Fﬂg;AGAACCACTACAACé?ECAGAAC
801 ATéﬁ%TGGAAGCAGCAAAéE%TCTTTAGAACCTG;X;Xg%GTGAGAACCTCTGAACCTTTAACTACTTTTAGAACATTTC
881 GAATCCTGAGGACCTTAAATCTCTTCGTRCAGCTGAAACTCATCTATAAAGTCTCATTGACA
yogenin -

961  TTTGAAGCTTAATCATGTGAGATGTTCCATCCTGCAGGATCCTCAGAACTTCAGAACCCAGTGAACTCTTCAGAACCTCA
"~ RAR
1041 TGATGAGTCTCGGTGTTTTAAGAGTAAAACAGATTCAGTTCACGCTCAGAATCATTTTAGAACAACTCTTTAAAATCAGG
~Ap-1 P TSS
1121 TTGAATTCAGAAGATATCAACAGGTTTAAATAATGAGCCGTTGTTATTTCATCTCTICCGTGAGGAAGACGATGAAGACAG

1201 ACATTACTCTGACTCAGCAGCTCAACTTACACAAAICACAATGACCAACAGCGTCAGCGTCCAGCAGGAATGACGGGGCTG

ER HNF-3 WMyoD C/EBP
1281 ATGGGAAATGAAGTGAGACAAACGTCTGGAGAGATGOITGAGGCGTCTTCATGATGAAGACGAGGATGATAAGGATGAAGA
GATA-1 Sp1 Oct-1
1361 |[AGAAGATGATCTCCTAATAAGGTCATGCTTGCTTGTGGTTTTTATCTTGATGTCGACTGAGATGAATGGATGAATAAAGG
Ap-1 GATA-1
1441 ACAGATGGACCGATGGAGGTGTGTGAGGCTAAGTTATGATGT TTACTCAGTTCTCAAACTAAATGTTAAACATCGCAGCT
Spil Spi ANF-1

1521 GATGAACTGATGAATCTTTACGAACAAGTTCACCTCATCACACCGACCACGACAGAAACTACTCGAACTTTAGCTTCACA
1601 ACAGCTTCTGTAGACGTCGACCATGACAACGAAAAACTGGGGGGGGGGTGATAGAGTGATAGAAAGACTGATAGAGTGAT
PR CREB Spi GATA-1
1681 AGAAAGACTGATAGAGTGATAGAGTGATAGACAGGAGAGTCACAGGCAAAGAATAAGTCATCCAAGATTTTCCCCTCAAC
GATA-1 GATA-1 C/EBP

1761 ACGTAACTCATTCACAGACGGAACGAGGAAGCGAGGGAGGGAGGGAGGGAGGGAGGGAGGGATGAAGGAATCCCAGCTTT

SP1
1841 GCTCCATTAACAGTGGAACCGAGGGAGGAACTCAGGGAGGGGAGGAATGAATAAAGAGAGAGAGAGCGAGGGAGGAGGGT

Pit-1 Sp1l Sp1l
1921 GAAGGTAAAAGTTGGAAGTGCTATGAGTCACAGAGCGAGATGGGAGGAGACTGGAGTGGAAGAGGGAGAGAGAGAGAGAT
ER Spi GATA-1 Spi

2001 GGAGTGAGGTATAATTATGGTAGGAGGCTGCCAGGGCGAGAGAGAGAGAGGAGAGAGAAGGGGAGGGAGGGAAAGAAAGA

Spl Spl
2081 CGAGAGCGAGGAGAGAGAGAGTCCAGCCCACTCCGGTAAAACCATTCAACTGGTGAGCAAGGGAATGCATTCGCCACAGA
Spl
2161 GAGAGAGAGAGGAAAAGAGGTAAAAGAGAGAGAGAAAGGAACTCCCTTCGTCTGGGAAAACTTAGTGAACACACACTCTG
GR GR

2241 AACACACTCTGCAGCGACTTCATCAAGGATCCTTCTGCTCTCCACCGTTCTTCCTTCTATGCTTTTTCATCATCCATTCA
Spl
2321 TCACATCTGAGTTITGTCCTCTTCTTCTTCTTCTTCTTCTIGTTTTGTTT[TTTCTTTCTTTCTTTCTTGTGACGCCTCCA

PR A ER  Spl
2401 CATTTTCCAGCCATCTGTCCCTAAAGATAAGGATTACTCATTCTCTCTCTGGCCGTTGTTTTTTCCTTTGTTGTCCTCCT
- ~ GR ~ Ap-1
2481 CTCTCTCGTTTCTTCACAGATTTTTTTCCCTCCGTTTTCGCAGGTGGACTCTGAGCTGAGCTGAACTTTGCAGCTTCCAA
"~ ER  RAR

2561 ACTTTTGCGAGAGCGAGTGAGCGAGGGAAGGAAGACAAAGACAGACGGAGAGAGAGAGAGAGATCTTTCTTATTTCTGTA
SRY
2641 ACCAGTTTTTCTTTTGGTCAAAAACTTTTCTTCTTCGTCGCTCTGTCTGCATCACCAGCTCCAGC
USF

BT 6F Activin By i3 801 )58 SO0 E 40 V7R e S DR 1235 6 o s T 25

Fig.1 Nucleotide sequence of P. olivaceus Activin B, promoter and prediction of potential transcription factor binding site region

TETE G SR U607 U TSS Kok W00 Sl 7 PRSI BRI R 5 15 R DA 04 8000 1198 568 A G B e i PR 145 (02 s B R 4
AFR; SMRIBMALMET . B R AEMCHE SRR TG AR ERR ;5 4R R Y D BE AR OC Y % Sk A
TEA LR XCF KL FR
Potential transcription initiation site is marked by TSS; partial promoter sequences are highlighted in bold; potential transcription
factor binding sites related to the activation and enhancement of genes are single-underlined; potential transcription factor
binding sites related to development of tissue, embryo and organogenesis are shown in the boxes; potential transcription factor
binding sites regarding endocrine and gonadal function are double-underlined
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1 ATTTGGACTAAAGGTGGCGCTGTGTCATCACTTTGTCCAGTGCTGTTCTCAGCTTCGACAGTGAGACCAAATTATCTTCC
Spl AP-1 GR PR Oct-1
81 TGTAACTTCCCTGACTTTACTTTTTGGAGGTGAAGTCTTTAAAATCATCGTGTCACTWACAAATGAAATAATGAACGATG
C/EBP ER HNF-3

161 GTCATGAGGAGTCGGGTTCAGAAACAACACGTGTTATTAATICAGTCAGAAAAAGTCCAGTCAGACAAACGAGGTCGTGTC
USF Spl HNF-1 AP-1

241 AGAGGAGAAAACAGACTCAACCTGTTCTGAGTCCTCGTGTTIGTTTTGTCTTIATGAAAATCAGCAGCTCAGAGGTCAAAGG

GR GATA-1 RXR RAR
321 TCGAGCCCCGGCCCCACTGTGCTGCTCTACTGCTGCTCTACTGCTGCTGCTCTGTTGCTCTGTTGCTGCTGCTCAGCGTC
Spl

401 TCGGGTGGAGCITCATTTGTT[TTGGAGTTTTTACTAACAAATGCTGTGGATCACTGGCGTCCTGTCATGAGGGAGACACTG
Spl HNF-3 C/EBP USF

481 TGGTGGACTGTGTTGAATTTGAATAGAGAGACTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG

Pit-1
561 TGTGTGTAATCACAATATTTTTCAACGAGAAGTCTGCAGACAACACGTGTTGAGGAATCATGCTCAAGTGTCCACACACT
C/EBP Oct-1

641 TGTGGCCACAGTAACACTCAGAGGATCAGATGTCTGTGGTTTCCACGTGTCTCGATGCGTCACACTCTCAIGGTGTGTGTT]

USF AP-1 RXR  HNF-

721 !TGTGCTTCACCTGAGCGTCAACACACTCAAAATAAAGTTTCATTTGAA TGTTGCTGTTTTTTGTGTTTGGGCCTGATG

AP-1 C/EBP Oct-1 AP-1 GATA-1 CREB

801 TCAAAATAAAAGCTCCAIAAAGAAGCAIGATTTAAGAATATAATGATGATCIAATGIGGTTTGAATAAGAATTAAACACATTTA

Oct-1 HNF-1 Oct-1

881 AGAAGTTTGACAGT[TTCATATTGAGCCACGTTGCAGTTACAGGTATATGAAGTACTIACCTCAAATTACAGTATTACACTG
HNF-1 C/EBP Oct-1

961 ACTATTTTACAAAATACACATATCCTATTAACTTTTAGAATACGACACITGATTCAAATIATTTCAGTTTTTATAAATAAAT

C/EBP Oct-1 C/EBP

1041 TAGGTTTAAGTAGAAATAATATTCAT|TAATACAATAAAICAGCCGTATAACCCATTTCATTTGACTTGTTAACAGTTAAAA

Oct-1 HNF-3 C/EBP Oct-1

1121 [TACAAATTTTAAAACTTTAAGAGGATTTTAAATGTAGAGCAACGACTGGAAGAGAAATATTGTGACGGTGCTTTCACTTG

w

1201 ACAGGTTGTGTTGACTTTTAAATTTGAAGCAGTGGAACTGATCCTTCAGTGATCATCTGAATAAACTGTCACTTCTCCAG
1281 ATGAAATACTTTTCACAGCTCCTGCCTGACGTGAGTTACGACGACTTGGATCTgiEAACTTTAGATATTGTTGAATGAAC
1361 TTCTCAGAATAAAATAAi'FI)'CllTTATTTTACGTTGTTGGTTTACTCGAATCTGAAAGATGAAACATTTGCGT
1441 TTAAAGGGAAACTGATCCTTTGTCT;](-BTATTTGATTCCTAGAAACTGATTTGAAGTATTAAT
1520 GTCTGAAAAGTAC?TCTtT_TlACAGCTGCTGTCTGATATGAGTGTCCCTGTAATCGTAGTTTTAgT,\ITFT_GST
1601 GTAATCTGTg"lo'?'?'l_'iTACAGTAAAACTTTGTAAAACTGTAACTTCTGTACATGTTC
1681 CTTCATGGAGCTCCAGTGGTTGTAATG(?:Gt(;'%GTGTAATATTACTGGTTATAI-,L’\"I'IEI_T%GATAAACTAACTCTT
1761 C'(r)((S:TtC_%TCAGGATCATAATCTGGATSCpAlTAATCTGGATCATAATCTGGATTGT$A/E$$TCAGAAGACCTCTGAGCCCCGCC
1841 CCCTCCCTCCCTCTGCGGCTCCTGATTGGCCGCGCCCACCTGAGGCTGAGCCCTGATATAAAGCGGAGE?GAGAGASX&G
TSS  Spl Spl TATA box
1921 AGGCTGCAGAGTCTCAGTCAGGATGGAAACTCTGCTCGGTGCTCTCTCTGGCACTGGCTCTCCTCCTCCTCCTCCTCCTC
2001 TCTTCTTCACTGCGCATCGGCACTCCGGCAGAGCGGGA%RI'CACACTCAGCTCC%S%:'II-'TGGACTGAACCTCA
2081 gﬁgé\XTlGATGATGATGATGATGGTGATGATGAGCTGCTCGSTFc,;lTCTGTGGATCAGAAAGTGATGGACTGAAGTTTGAAGAT

2161 GCTCCAGGTGGATTCGGGTTCGTGGAGAACGTTGATAACTGTGGCTCGTGTTTCCTGCTCCTCTGAGCTGCTGCGCTGCG
ER
2241 CGTGAAGCTGCTGCTGCTCCAAACTCCAGAGGCGCACAGAGTCCGGAGGACAGAGAGGCGTGTGAGGCAGAGAATCCCCA
AP-1
2321 AAGACACTCATGGAACCATGTAAGAGAAGAGTTCCTGCTCACACTTCTTCCCCTGGATGGACATAAACTGCACCGACCTG

2401 CATCCAAGTGCGTCAGAGCCGAGCGGAG
CREB

K2 FEF Activin By Ji 87 91 KOG o0 VT 4 s IR 745 45 i 00 485

Fig.2 Nucleotide sequence of P. olivaceus Activin Bg promoter and prediction of potential transcription factor binding site region

T TE R SR IR AL A M TSS R #8433 2 117 51 HI BB AA SRR TATA box FHBASE 3R 5 5 BE DR A IS g s AR DG 1y e 5
W45 e U T RIZAE R, SIRMALINET . 8B REMCHHE RN T4 6 M A T ERR s 5 WA
BRI RE AR OG0 5 S Bl F-45 & O S BT R e Fm
Potential transcription initiation site is marked by TSS; partial promoter sequences are highlighted in bold; TATA box is indicated
with a shadow; potential transcription factor binding sites related to the activation and enhancement of genes are

single-underlined; potential transcription factor binding sites related to development of tissue, embryo and organogenesis are
shown in the boxes; potential transcription factor binding sites regarding endocrine and gonadal function are double-underlined
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XSG T Activin FEFI PR B W1 145 3 T 50 b B 2R W% B 240 A 45

BN Oct-1 FIBRE 558K T GATA-1; [R]Ii4
MR T K5 4 WA R D) B8 AH OC 19 4% S X 1 45
A FERRR S RN T Pit-1 . AP e
SEHEM SRY . ML AESZ{A RXR . #IEARSZ{A RAR
WEW R SZ K ER . BOIREAIER 321K PR, Wi R B R %2
& GR %5, 7 Activin Bg K& FL MyoD . myogenin
F SRY = AZ5A7 8

3 iTig

J Bl A DR R R4 1) DB 91 IX 8, SR
FEH TR . Hk, BF5a sh T Iheev o,
Xof T3 DR 2 A R P AL B A9F 5 2 0 b B A (R A 5
4§, 2008; XIFHEEAE, 2009). 1245 M1k, A K Activin
RO 22 S e L ZE M RRAE . A PRIDBE . AR Al A1
K 5 2 R4 7 2055 (West et al, 2001; Walton
etal, 2012), IMiA & Activin ZEAPEHLEI BT E K
WSS o AW F G CUAD RS T TR A B b s A 5
Activin B, 1 Bg BRI F I, K420 2.7 kb
2.4 kb, JFXEHAT T —RINMEDFEEES. &
PRGN XS 21 X OB TE e sk D 45 G A0l
B SR P E G sE . RSN E R . AE
1) 5 Az DA S AT W FPE R D REAR DG, 25 B s R 24K
HEAHRE, (H RN AEAE 2R

HHARBFSTIN N, TATA box J& T A B L W4k
4 35 PR JIT A 5 1Y) o i o 35 DR A R RS e - ) 5
B, BROR AR T A W EERUT e , R IE £
B 53 X %A TATA box (FK/IMEZE, 2008), X
SR 205 MZO SR ST o, A 43%R0 454
) 5 3l T FP A7 1E TATA box (Kutach et al, 2000), %}
A 1031 MBTEMZ GRS i s, BA 32%0)
4ER)RE A7 AE TATA box (Suzuki et al, 2001), AHFFE
KIEAGFHE Activin Py FIFFIITELE 1 > TATA
box, M A #F Activin By F1iF/ 55 WA FETE TATA box,
XAEILG T RESEIEH Y, AT LA G S ok kb o Xt
RN LG AT E, R T Spl. C/EBP.
CREB. MyoD. myogenin, Pit-1, RXR, ER, PR %
YRR E ST

Sp1(Specificity Protein 1)J& T Sp/KLF ¥ 5K+
KWk, &4 1 M E O, fES DNA B4
A, MEALBERR AL . R A AR DG P S 2R K O
YA A AR (Zaid et al, 1999), Ji X R
= TATA box 13 P (1) 3k HA de e M 14
Hlo Activin Bo [ IiE)¥ 514 TATA box, [HZHIFAE
W2 Spl 55 s, IEGFENIE T X — .

£ Activin Ba Fl Bg i 21T 75 &8 fE7E C/EBP
Hy 4% & 1L 55, C/EBP(CCAAT/enhancer binding protein)
R B R P EES5 Y DNA 2568, e
i 5 —SE R T T4 6 o AR R A A 2 Sk [
T, WU RIEIEGS A7 DNA R 40
B . AL R SR R B R A . SRR R,
Activin (Meunier et al, 1988; Tuuri et al, 1994)F1 Activin
Z AR (Mathews, 1994)7E 45 (IR Z 2H U AR A ik,
JUH: Activin B FEAR T AR B 3Rk (Vejda
etal, 2002). il s 4 £4 701k 3 22 ¥ T C/EBP Al
PPAR(Peroxisome proliferator-activated receptors)
(Gregoire et al, 1998; Rosen et al, 2000), JF LAix il

/R T Activin KA AT ES: 5 IR 5 40 M A4 o3 Akt 72

WFoE 2], Rk Activin AAT LLXHE PR R
REMEH, ERBIMHARKME GH. 5 R K
# ACTH 1 GH B¢l % GHRH X e cAMP %3k
JKF- 475 (Ying, 1988; Mather et al, 1997). 7 Activin
Ba I By JE3 BT )75 TR ERAETE cAMP S TeiF 45 6 85 1
CREB, XEHEATHIEHRIRZH (5 cAMP 1
o ABBEPR ek 0 HAR TR ML A e — IR ABISR .

IR, MyoD =il LAt iy A= K 5 401k
Activin A gt 6] MyoD 1132 3517 41 i1 XS i Jig AL
PIRTIRAN ML 534k . FIrLA, 7E Activin A FYLEFET 1
A DT A AL A A a4k, I Hk 26534k i L4
ARERVE L BV, (HZFTANAIMIBES Activin A
SR B 55 AT LU dR 4k 2k 431k (He et al, 2005), H
IEAEI 4 T myostatin, Activin Ba B A Al HEZ LA 4
KA IE . Activin Ba 3 30 T F 90 th 7R 7E L
P 5 HF MyoD F1 myogenin HYZ5 &7 5., X
s € T HAENK LB T RYIGE. 4% myostatin.
follistatin, MyoD ., myogenin S¢ LI & & H K E
L9 vil% (Zhang et al, 2006; Xu et al, 2007; Zhong
et al, 2008), WF5% Activin 53X $L 5L A (] (9 AH S AE HTK:
it — AR R HAENL A AE K AR B D 6E .

TE Activin Ba F1 Bg & s F RS h A fF7E S Pit-1
il RXR MW 4545648, efFJET POU
domain factor, Pit-1 7ETEAN TR K HI5'S GH,
PRL. TSH % Zfhd (i e SN RiE . 767 6 5
PR HRRIN 2] K Activin By Al Bg mRNA Fik, HE
Pit-1 A HESZ Activin B I By EHER A IAIE 58 T
RXR J&—RWMBEXLZREHEI LT, 7T LLE T
[] 5 — SRR B S U AR A EA R EHT . B
RXR SEU[E4%E Activin Ba Fl B % R AL AT HE,
FHOCHIFFEAR /Dl oA DL
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Activin BE 5 A B A2 i GnRH 19 43 W4 7% 3
(Calogero et al, 1998), 7£ HAA =) 58 15 I FSH (1)
43 (Knight et al, 2001), 7E A4 E K FRUB0RE 40 it
WA e PR R I B AL . FSH A LH 244, 350
W R 2R R 1Y 43 W (Xiao et al, 1991), AL, #i%
ESUNCIANE (YL i ON R AN T v OO DI O
FURN GRS AT 25 22 F R 55/ FH (Mather et al, 1997) . A
FERIN, Activin Bo Fl Bg i 81T 175 HAE7E 24 M3
HZIK ER MIZE R Z K PR BG5S G015, [AIIRHE &
PR T R A o E B SRY BUZEA i . ER FII
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Bioinformatic Characterization of Promoters of Two Activin-
Subunit Genes in Paralichthys olivaceus

LIU Mengmeng, WANG Jing, GAO Jinning, MA Liman, ZHANG Quangi"

(Key Laboratory of Marine Genetics and Breeding, Ministry of Education, College of Marine Life Sciences,
Ocean University of China, Qingdao 266003)

Abstract

Activin is a member of the transforming growth factor-p (TGF-p) family and regulates sex

hormones. It was originally discovered in pig ovarian follicular fluid. Activin contains two  subunits and

plays a vital role in the hypothalamus-pituitary-gonad axis (HPG). It regulates the secretion of pituitary
gonadotropin, the production of steroid hormones and the maturation of oocyte in ovary. Paralichthys
olivaceus is a type of important commercial fish species that has advantageous traits in aquaculture such

as the fast growth rate. Better understanding of its reproduction mechanism is essential for the guidance of
the breeding of P. olivaceus. In this study, we analyzed the expression and regulation of Activin gene
related to the reproductive endocrinology of P. olivaceus. Our data should provide important information

for future studies on biological functions of Activin and for the practice in the culture of P. olivaceus. We
used the genome walking method to obtain the partial sequence of promoters located in the upstream of
Activin B, and Pg genes of P. olivaceus, and predicted the binding sites of transcriptional regulation

elements using the bioinformatical method. The promoters of these two genes were 2.7 kb and 2.4 kb in
length respectively. The results showed that the TATA box of Activin Bg was located at 31 bp in the
upstream region of the transcription initiation site, however this structure was not found in Activin 5. We

found in the two promoters a number of binding sites of the transcription factors including Spl, Oct-1,
C/EBP, CREB, GATA-1, c-Jun, HNF-3, HNF-1, and USF. Moreover, we also found multiple
transcription binding sites of endocrine-related factors such as Pit-1, ER, PR, GR, RAR, and RXR.
However, the binding sites of MyoD, myogenin and SRY were only found in Activin B4. In conclusion,
the bioinformatical analysis suggested that the basic and hormone-inducing expression of both Activin Ba
and Pg was regulated by a variety of factors; however, the mechanisms of the regulation were different

between the two genes.
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