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B a2 AR AR GtH [ S IR E 5' in B F X sebg Rk FiFta

R, ESE L ARG AT, &L WAL HR AL BR, KITE,

kBN

(1. B K 5B, i 2013065 2. 005 1 2 F X ik H AR S5 e, IR M5 264100)

FEZ . FI UG98 E PCR 7 vE vl T 3k 8 (Megalobrama amblycephala) fEPERRZE 1B (GtH 1A ) 7 HEREH 530
LG FAELE W5 B AT LR AR T 9O R R Fk Bk . FEAI 4 B R SRR R G T8
RIS S B BE A 1354 bp, HiP 3% TATA & ERE, ARE, PRE, GRE , LHX3, SF-1, Spl , Pit-1, NF-Y I AP1
ST REXE GUHL T1/3 1 3 5 DR Sy 42 o 1 FH O D R i DR 8 A 7 255 SRR B 7 537 T — 40 ~ 10 bpo ifE—25
FIFH PCR 74147593 7 811 bp (—771 ~ +40 bp).601 bp (—561 ~ +40 bp).386 bp (—346 ~ +40 bp).239 bp (—199 ~
+40 bp) F198 bp (—58 ~ +40 bp) [ 5B B, JERI 4K i Be—e 43 il 4% 2 pGL3-Basic i FE R , a1
P37 GUH 11/ S SERE DR 5 3388 1 ) (9 kAR , SR bS5 o HL S p ML AL T 6 [ P k™

Bl2#,2010,17 (4): 649-658 |

KA FL 07 fRPERRIGE A W3, 5 IR T ; JahT; Fikdkik

HESES: 0959; 596 SCHEAERIRES: A

5 HAbE HE S Y —FF, R R R P IR R
(Gonadotropin hormone, GtH) Hy i T4 53304 , %) M iR
BB AL KA 5 Sl R R
KAFAE2 R GH, B GHH TANGH T, — Ay GiH
TG 123 5308 B2 07 2L 5l 0 v A 2 8 R
(Follicle-stimulating hormone, FSH) #I fie ¥ 1K 3 &
(Luteinizing-hormone, LH)™, FSH . LH . fi FFU bR it 54
% (Thyroid-stimulating hormone, TSH) L4 & 2% & 542
PERRIHER R MR 5L . B E R
HBIE 1 B 24N HE B, H P A BRI B T o
SR AR, 10 3 0 AR S AR W, GE 2 B S
SVEIUE Tk SR AR A W v, 8 LIRS
Witsh & JE A EYITE TR SR — R

TEt e, GHHIZTE RS T8 iU L0, B R
FIORGE 7 A2 B B & #8 4 T G T 2 7 e 598 A
Ji 35, BRIV BB 40 0 FIORS 5 1SC B BEK 45 L AR

Ym BHEA: 2009-09-11; f&ITHER: 2010-01-11.
ELWB . LiEgiiaaRaism {l (S30701).

XEHRS: 1005-8737-(2010) 04-0649-10

R Rt K5 GeH TR GHH T #8RETE 1A
A5 G O L2 S 17 5 - M e AR KRR £
(Oncoyhynchus kisutch) TEARSMEFR 50T, GtH THI
GH 11 #RHETS SHG SIS R 11— PR 227
2T, HA GH T RBBEFEIRSI 55 F T AR UK
POEFERE R 170,20 8- F BRI 172,20 8-
TR AT, AT o5 75 U RS R AT A B R
A BTLL, GoH T Y 32 B0 PR 1 O 3 2B i 52
J 25 R S AN A 17 0, 20 8 5 ¥ (A
517,20 8- = FRERER , LAl 00 1 0 - 19 5%
LN

0 I TE W ST A B Bh A BT GH 18, GtH
1 B0 o — M 25 1A 0 6 DR 5 B PR 2 R A T P ) 9
P, PREGtH TR GtH T FEAS [R5 BRI 53 006
PLSE AR TEAS R & & B T R s LR . (Has
A GtH TS e THLE AR g . B

YEE®IAT: MR (1965-), 55, I , WA S0, FEZEAFR AL G A= BT T ST . Tel: 021-61900418 ; E-mail : xequ@shou.edu.cn
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RIBFFEE R, A S 5 2RO B R A
PRk R A R 0 U005 TR A 25 H AN TR Y
#AE"Y, Albanese % "I\ , 76 2 F AN 1 2 (A 41 g
(GtH 73 WA L I TSH 233 4 M) 1, o U HE A 08 2
AR, T B 0 6 0 7645 AN T 4 A0 i v A BR 3k
PRIt , X6 B A7 5 5 R 1 2 S s AL A B 9 475

FURT, 5T sL s LH S W SE3E K 5 37 e 51
C AR Z A CHRIE, WA B R B A R A
A0 S LIRS B T (s
IR 5, Z 1T — 180 bp) BEAT FEX, e BUHL 471 [m] R
R Jf HAFE— eI [F A R s 45 S AL,
5] 4. SF-1 (Steroidogenic factor-1), Egr-1 (early growth
response protein 1) F1Ptx1 (Pituitary homeobox factor
1) AN AL R 6T B A 0 28 GiH 1B I
DR S VR P LA WS O A 4D . Xiong 25
Chang%mj\ Sohn%mj\ Rosenfeld%:“‘”ﬁ:}’ e K g
KK W £ (Oncorhynchus tschawytscha), 8 (Cyprinus
carpio) & LRI AE £ (Oreochromis mossambicus) H 5,
MEfFE] T GIH T8 MHESER Y S 3L F 51, 35153
FraR B, IX BEJL PR Y 57 g 35 1 9 vh AR A R T AR Y
IRCAE T AR LR A I A 202 AN AR ] Rl
JBRIA A5 S 51 rp S AT — S S8 B A HAT [ 5T
ZEMY Y ERE ARG ERULASE EREAVE G i
B AR 5 vl 3 51 T A LA
EREAEHICH

3k 5 (Megalobrame amblycephala) 1E 4 H & H
HI FEFRIR R 22—, E NI S 0 Ak 5 R
AR R ARV R DB R R R 1) A A2 A L B GrH 4 L )
HUOILEE S5 7 AT 1 RIS AE A OC T 1413k 8 GtH
1137 LA S s 315 5 9 A48 . A g7
ARSI B2 ARAT T A S 7 i T A GeHL T3 1 56
cDNA JF 31" {3l -, ] PCR- A s il R 1 T e
TR G 1B W SEFE 5" 53R 51 485 i
A B BP0, TR 4l 2R
o T BRFRIR A, LI — 2D Sk 5 G
18 37 S5 PR g SR L R AR A

1 #MR5FE

1.1 SEe#Ay

S50 BT H Sk @70 F AR VIOK 7 R R,
F BN R A0 (TdT), ANTP., dCTP . Ex
Taq. DNA [EISGRF & . pMD18-T#4K | Kpnl Fil Sacl .
T4 DNA % $% i #1100 bp DNA Marker ) [ TaKaRa
FAEY) TR OE) A MR w1 R By 19— 4715
DNA marker [T T EERE PSR 6 F DHS i3z 254
JL0E B R AR A AR (A0 A R A BiE b &
RHBER. PTG, X-gal FELH A WRFIBR I H
L EWHARA R 75 pGL3-Basic 4 3 K 4 {4
JBTAL I F Promega 23 w5 /)N TRl B2 120550 &0 0 A
Axygen /A Flo ASLEG WM IGAY) TEARA
Al G A
1.2 K%
121 Bkt EEADNAMIRE  CRITH A
ZH DNA$RHU 7, FEEGSRBRAE : BUFEE IR A1k
7 LRI 121100 mg, [AIEHAITA 500 pl 2/ (55 1 mL
24 1 W 5 A 1 mol/L Tris—HC1 50 pL (pH 8.0),5 mol/L
NaCl 20 pL,10% SDS 100 uL,0.5 mol/. EDTA 200 pL
(pH 8.0), X 7& /K 630 uL.) F12.5 pL 10 mg/mL7E [ i}
K; SRJGTES55 CHE T E 2 hJ5, A5 uL RNase,
FIAE37 CHEE 10 mine W5 45 505 A 500 pL AR AN
W, K &% 10 min, 8 000 t/min B5.0>5 min, M i,
JITA 500 pL 1y — 05 ¥ Wi, b 8% J5 , #55 min, 28
J5 8 000 t/min /0> 5 min, F B _E 3, 7 A 500 pL i
BT LB, /N IR AT G, —70 CHEFE 20 ming SR )5
12 000 t/min B5.0> 10 min, 3+ L&, MILA 1 mL 70% B2,
#HE 5 min i, 12 000 r/min 50> 10 min; 7+ 15, E il
4815 min J& , i1 100 uL KR LB TG 5,
1% W HLTKAS IR IBGACR , T e g, —20 CAR
g
122 GHHIATEERS HMEFTIHEE &
S 5% I B Rudi 48 " E 1999 4F K 3 14 5
PCR 32 5 b O 0 7 B 22 5 4 1) 5 12, B 141 3k B
GtH T B IEILIN 5 Sl E 41 . FEALIRUNT



b B AT . AL PE PRI AR GuH 11 B L HEREDR 5 Syt 211 DX v B e ik A Aty 2t 651

(1) 51T HRIET A GH AL 14
AP B 24 HM i 2 (A A B AP i R
RARSES 19 GSP1, GSP2 A5 14 (AAP) T T

GSP1 : 5" <GACAGGTGTCCCCGTTGCTCAGCAG-3'

GSP2 : 5' -TCCCCGTTGCTCAGCAGGCTGT -3’

AAP: 5" -GGCCACGCGTCGACTAGTACG16-3'

(2) PCRY 14, DAFEEUR I R 2 DNA SR A it
FTPCRY# . 50 L 52 W A4 F 40T KB 11 25 15 5
7K 23.82 uL, 10xPCR buffer 5 uL,2.5 mmol/L dNTP
mixture 4 puL,2 pL 10 pmol/L GSP1, %t 21 DNA
14.93 pL, Ex Taq 0.25 pLL (5 U/uL), PCR K A0
T:94°C 5min; 94 °C 355,64.2 °C 305,72 °C 4 min,
40/ MEFR; 72 CHEAH 10 min; 4 CPRAF, PCRY 147
W25t &IOS L 30 L K 22 B T K 5w

(3) PCR7”=“WhnE. [ PCR 7™ 4, 7E TdT 1)
YEHF, ZEPCR= W 13" K bt E AT 8o 25 plin
B AR Z2 40 : 5XTdT buffer 5 pL, 10 mmol/L dCTP
1.25 uL,0.1% BSA 2.5 uL., PCR™*  #J15.75 uL, TdT
(5 U/uL) 0.5 pl, 37 °CJR 30 min J5,75 °C 10 min K

(4) X PCRYHE, LUINE Wbt , FH GSP2
FAAPHEAT PCRY™ 1S, 50 pL SO 14 2 A = WLz K
34.35 uL, 10xPCR buffer 5 uL,2.5 mmol/L. ANTP mixture
4 L, 10 pmol/L GSP2 2 uL, 10 pmol/L AAP 2 L, ;"
2.4 UL, Ex Tag 025 pL (5 U/uL), PCR J )i 7% F¢ 4
T:94 °C 5min; 94 °C 355,67.0 °C 305,72 °C 4 min, 40
AMIEER; 72 “CHEH 10 min; 4 CLRAF-

(5) RN . $5PCR Y2 1.2% BRIE W
Jig L Bk 2l A B , 55 pMDIS-T 384K M % . SR 5 5
1L DH5 o A2 S A1, - Ml 3 77, PRk o ve B T 7%
28 PCR B IE 5 6 e (KA A 7 Bolt A T e o0 #r o )
H SR TR (LR A R A F 58 .

123 GHHIBTEERHS IHMERFFISHM =
Wi A5 2 11 Sk 855 GoHL T B3I B L 1A 5 /s ) 3L 2 91
T A 2 51 D T X 0 SR FH AE £ 43 B T EL NNPP
(Neural Network Promoter Prediction); GtH 11 A7 He 5L
5 St ) 3 ) 1) 0k A B 3 DR - 25 5 67 A TR R
AliBaba2.1, TESS Hl MatInspector, T T FH 241428

FHTEZRBROA B E . TELR RIS

TESS: http: //www.cbil.upenn.edu/cgi—-bin/tess/
tess?’RQ=WELCOME

NNPP: hitp : //www fruitfly.org/seq_tools/promoter.
hitml

AliBaba 2 : http: //darwin.nmsu.edu/-molb470/
fall2003/Projects/solorz/aliBaba_2_1.htm

Matlnspector: http: //www.genomatix.de/

AN, S 05 GUH T30 35 [R5 43 51 R 3k £
GtH 113 cDNA 53751, L B A St Rt G 113
P HERE P 5 350 5 B 51 HUX 32 Y DNAStar 2EAT
orHT
124 SREFRMRIEZHMEE  XF 0BT 5
(1 GtH 113 533 )3 54 T4 W15 S 24 4T, #E
Al SR iy Sl b SR oo A 3 e £ R 1 e 14
P, 3% & 73 T NF-Y (CCAAT-binding factor, CBF),
Pit-1a ( Pituitary-specific factor 1), ERE (Estrogen
responsive element), PRE (Progesterone receptor
element), ARE (Androgen-responsive element), GRE
(Glucocorticoid response element ), SF-1, LHX3 (Lim-
homeodomain gene 3) F1Sp1 (Stimulating protein 1) %5
B 57 DR 1T S 55 GHL 13 IF 5 e DR S 98 42 ) 52
Wi, A 5149 P1-P7; P2-P7; P3-P7; PA-P7; P5-P7
I P6-P7 Y HEE A B, I HLAE ARG 9715 pGL3-
Basic 2 A AR %, 2 T 4 KNS AN i 2k ik 2k
(A5 e 5% 58 6 2 53 1 17 41 bp), 79 93 Bk 9 pGL3-
Basic-GtH II 8, pGL3-Basic-GtH I 8 D1, pGL3-Basic-
GtHI £ D2, pGL3-Basic-GtH [I 8 D3, pGL3-Basic-
GtH 118 D4 F1 pGL3-Basic-GtH 115 D5,

LA S SR

FiESI#IP1 5" ~-GGTACCTTTGGTTCTGTGCCT
CCCTTGACG-3'

L5 P2 : 5'-GGTACCGCTGAACTTCAAAG
TTGGCAGCC-3'

EUES 1 P3 0 5 ~-GGTACCGCGCTATACAAATA
AATGTGAATTGAATCC-3’

LUFS P4 . 5'-GGTACCGCAAACACTAATGA
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ACTCGCTTACAG=3'

B PS . 5 -GGTACCCTGTCCAAAGCAAC
ACTGAATGCACAG-3'

B4 P6 : 5'-GGTACCGTTTAATTGTTGGTT
ACCGCTTACAG-3' ;

N1 PT : 5/ ~GAGCTCTTGACAGGTGTCCC
CGTTGCT-3'

i 5 PCRY B 15 B () 24 Sl Fr B, eI
Lk atiAk B , BRI P T Kpnl F1 Sacl 3261 71
Yl SRJ5 H5 1 W Bl U0 7= #9143 591l 5 pGL3-Basic JTUkL
RIRERE AL R IR DHS @, AT ARG 77 . PREL
Hra bR TR A EIRT 15T PCR B2 A5 & A 4h
P BAm A RIS D) 3 AT 100 B BORLEA T e

2 HBRE5SMH

2.1 HXXPCRy LR

HiUPCRY I HLIR S SR 7R 721 000 ~ 2 000
bp Z[AE SR HCIR AT, 7115 1 000 ~ 1500 bp [ PCR
P18, 915 pMDIS-T 3 ARE 5 , e AL K I AT
DHS o, SR G A TS B A BOR/ MG . B 3%
BA F BOREARIN T o 3 25 3 7, 3045 04 AT Sk
GtH TS EESEA S Sl 514 1354 bp (B 1),
22 GtH B TEERE S HMEFIIHNEMEESE
ST

FIFHAEL 1M T H NNPP 45 5. 13k 5 Gt
1 B JESE IR S S 38 90 PP o7 22 b s SRS B
Mo A BEREE SR IR AL TE R 2 h IR SR i

K TESS ., AliBaba2.1 il MatInspector X /£ %
S FEEA N R T I AR (B 1), 7o pifs
I K 7 GrH T AE 38 D] 5 S 3 15 v, 77 A
TATA & . ERE., ARE, PRE., GRE, LHX3, SF-1, Sp1,
Pit-1, NF-Y 1 AP1 (Activating protein-1) % 3= % [z Ji
Jolt
23 BN

I H6xT 51 4, 18 1 PCRY™ #4, 43 51 15 F
1354 bp 4> K .771 bp.561 bp 346 bp 199 bp & 58 bp
fR B 2 Fr Beo X BT A £ Y pGL3-Basic-GtH 1T B (5%

1354 bp 1 4> K), pGL3-Basic-GtH 11 B D1 (771 bp
[ A BY), pGL3-Basic-GtH 115 D2 (£ 561 bp [k
e BY), pGL3-Basic-GtH 118 D3 (£ 346 bp [l
Bf), pGL3-Basic-GtH 11 B D4 (& 199 bp (1) i 2 A By)
M pGL3-Basic-GtH 11 B D5 (£ 58 bp I Bt 2 A B it
K7 4] FH B S 9 U101 Kpnd 1 Sacl 9647 BEE1 43 #r (18
3)o (AT HAEAT TIE 30T, 455K Rk K
B R B S SIS 20 81 58 A — 3

3 itig

P 51 Y A= W5 R 25 0 a2 i 9 e e
SE PR e SE RS AL ) EE ST, AT DA e Xl 35 PR )
P A AR TR 40 BT, AT w28 1) e 5
e 1% L R e S & b R o VR R A 015 BAEL
A3 T A Sk 85 GuHL 1S3 FE L[] 5 /) 38 52 51
PEAT T 5081, 45 51 % —40 ~ 10 bp UM X 38T 5.
PN SR AR AL AT S A L5 2 FI H RACE ¥ 5 |
(49 113k 855 GrH IS W0 3 e DNA 25 52— 2" JF ., 78
Skt GeH 11 A7 JEIE R 5 /3 327797 5 A 22
FER G S R F 25 505, A48 TATA &5 — etk 5%
745 46 5, W AP-1., SP-1, NF-Y ., NF-1 (Nuclear
factor-1) F1GATA-1 (GATA-binding factor 1); DAL K
GRE.ERE ., ARE FIIPRE %,

AYHT R IR AE K85 GH 1T AE JEEP 5 s 3
JE 9, TATAHERL T8 5% 4f 67 45 3730 bp &k,
PR UE S R S R A 0 o 8% e e 75 38 194 [T Sk B
GtH 11 S37 L A 5350 3 5 51 5 GenBank H14x £t
I GHH T BTY L PR 5 i 38 7 41 kA7 T He ) (A
4), SEF IR E—360 bp N, T4 B [l I,
X — A S FLZER . Suzuki 25" 5 FRITLE)
P LH B 5 "3 —200 bp 551 X 45 5 7R 51
(i) (R EAEAR 5, O B A — 2oL R (4 4 S ook, dn
SF-1.Egr-1 flPtx1, X L6045 — 5o 2
FEVEFE T H RN Sy JH A 9 e 53 DR o i 2L,
BT BRI A IR KA AR

P 2J% i i 28 7 M — AR — P Al R A T
AIIRTTVE R o e R AR B A AR S A R Dy



4 MSERLAT : Ak B IEPENRSER Gl 1T S MEAEHEN 5" 33 3 X sl M b Ay 653
1354 tttggttctgtgcctccecttgacgagceccgeccactgegatttattcatctt
304 caagttgttccaaacctgtatgaatttctttcttctgttgaacacaaaag
254 aagatattttgaagaatgtctgtaaccaaacagttgatgaacca
NF-Y*
1204 cctccatttttgaatagacagcttgtaaacaatgtcacataatgttam
Pit-1a
1154 ttcactgaccataactcaataactatctagaaagatgaactc
1/2AP-1*%*
1104 taaagaggagcatttttcaaaacatatatgcactattttacatgttcatt
054 atatttttactcttattaaaattccactgtagcctatacttaatatacaa
1004 agtattgattagaattgaatttagatcagaattgaagcttagg
1/2AP-1
-954 aattgaaataaaattgtgaaaactctaattaaaacacagtaccctttatt
-904 gtaccaagcagcctaaacattgtaacatgttgtcagtaaaccaaatgttt
-854 gaaaatcacaatacacttcttgtgatgcagtgtttttgtgtttgtcacac
-804 cctgcaccacgaataattctcactctaagctgaacttcaaagttg
NF-Y*
-754 gcagcctatactgtgaaatcatactgt|aactgtgaga|agctttttaaagg
ERE
-704 ctgctacacacttttaaaaataggct|caaaaaggcggthttcacagcagt
Spl
-654 gccacagaataaccattttaaagatcctgtaatgttgacatg
PRE
-604 cattttctgtaaagcectgttttgaaacaatacgtattttgaaaagecgcectat
-554 acaaataaatgtgaattgaatcctttcagcaaatagttcttaaaaggaac
-504 cttttttttcttggtgtgaaaatctagaacctttttata
ARE* NF-1
-454 aagaacatttggaaatagaaggaaaggttccattgatgacaa
Pit-la*
-404 aaaagaacctttatttttaagagtgtatacagtatgatgtttgag
GRE
-354 cttgcaaacactaatgaactcgcttacagtgaaatctga
GRE SP1
-304 tagaatcatttcctgacctgcgtttaacacagaggccatg
SF-1*%
-254 gaaagctccacttaatactccattttagatgaaaggac
Pit-la* GATA
-204 atgaaactgtccaaagcaacactgaatgcacagcaggtgtcttttatectg
-154 ttcatgctgacctgacaagttgttacatgagaatggaaaca
LHX3
-104 cataatccacttgagatcagagtaaggtcagattttagttt
LHX3
-54 aattgttggttaccgcttacagtagtagccagatgctctgtgt
TATA
-4 ctgaAcacatctaacagcctgctgagcaacgggga

+1

Pl ISk G TTBSEREFEDR S S35 81 LA B X it i DR - A AR A T T 285

WS T a5 G S T HES T RIZARI] s * R a5 G L S AL T RSB b5 +1 TR sl i R s

Fig. 1 The 5’ flanking region of the blunt snout hream GtH 115 subunit gene and predicted transcription factor binding sites

The potential transcription factors are boxed or underlined; * means the bhinding sites is in anti-sense strand; +1means transcription start site.

PRI T, 372 5 8028 GnRH A9 Bk b B ik, 388
WFSEIA N, M — 5 B0 LH S T [ 42 4R R 7
(EBFFE 45 5 R ST L3y b ) i A 3 T
DX ELA 5 B 1 R, fE B B/ ERE — BR0F 91, T
AN 2 AE B L B0 HE R PR 4 5 3L DX A s A — 1 i
2454 ER (9 ERELRUFS ™, I Lm0 a5 %

B, ER ofit A A5 LHATE 3 R DCHE, (HiX — %
S a4 P2 AR 1, 9 5 SF-1 M P M EAE A, 76
BRI f8 LH B3 R 30 35 J 3 1 XA — AN (LY
ERE T, BENSTE (i 14 i 4 iE DA S S AR R A AR 14 i
AL ER ik ek 7 A SR ™ 7R A S 7Y
GtH T B 5L 5L A 1) —726 bp FE1E — 4D ERE, HJ&: 7
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Promoter predictions for 1 eukaryotic sequence with score cutoff 0.30

(transcription start shovwn in larger font):

Start End Score
-T23  -673 0.89
=700 -850 1.00
-8 -A30 0.99
—-40 10 0.938

Promoter Seqgquence
GTGAGALGCTTTTTALLGGC TGO TACACAC TTTTALLAATAGGC TCALLL
TACACACTTTTAAARATAGGCTCALARAGSCGGTTTTCACAGCAGTGCCL
ALAAATAGGCTCALLAAGGCGGTTTTCAC AGC AGTGCCACAGAATALCCA
GCTTACAGTATATARATGTAGCCAGATGC TCTGTGTC TGAPMCACATCTAL

Pl 2 3Kk 055 G T /SF i PR Sy o7 T 45

Fig. 2 Prediction result of transcription start site for the blunt snout bream GtH 1158 subunit gene

bp

1500
1 000
700

500
400

300
200

100

K3 FRERAR Kpnl F1 Sacl XUHETI T
1-6: 3B H33K A pGL3-Basic—GtH 11 8, pGL3-Basic—GtH 115 D1, pGL3-Basic—GtH 118 D2 pGL3-Basic-GtH 11 8 D3, pGL3-Basic-GtH 11/
D4 il pGL3-Basic-GtH 118 D5 FRUEEI 7475 M: 100 bpDNA 43 F-HEARIC .
Fig. 3 Enzyme digestion analysis of recombinant plasmids with Kpnl and Sacl
1-6: Enzyme digestion products of pGL3-Basic—GtH ns, pGL3-Basic-GtH 18 Db1, pGL3-Basic-GtH n8D2, pGL3-Basic—GtH 18 D3, pGL3-
Basic-GtH 115 D4 and pGL3-Basic—GtH 18 Ds, respectively; M: 100 bpDNA marker.

R X P A 1 28 N A Tt — 2 SR
M R TRIRE R TE T Fe i — o A — B &
5 T BT o 6 R BRI A A LH S IR B 5%
PARE X AR5 SR - MR 32 1R (AR) B AN R AL
TRV . AR LHA SR 3 11X N, 45
G HYAR 5 SF-1AH AR, X F/EHI 5 22 AR B H
() DNA 45 4 48 (DNA binding domain, DBD) (1) £
5 RETEX—id 2 AR AN B 5 DNA kB E.
ERT B DNA Z5 5302 5 AR 5 HAh % 5% [+ 1
U EAE T, X AL 5 AR X o 05 40 18007
HURARML ™2, FHELZ T, AR B LH AT 45 A

4 IRV FH AR T 30 3 i3 21X Sp1 Fll CArG A3 £
A FEAE™ WEST I, Z R T LIS FSH BIF g
(R3S, axt it R 38 1) A2 37 1A BE S AIE E K B FSH
BRE8h T IR e 30— i 280 IS e o7 7 K U 3
[ 3 X 3 4045 PRE I U 51 ™. PR B 125
PRE S5 25 4, 7 A 22 5 R 14 187 245 ) g ™ A
A3k 50 J5 3 78R, AREA T —485 bp, PREA
T —635 bp, X LR [ REZAREE B A A IR BFIER
] P 25 7 P Sk ol e P B A e P VR AL B 4t T
WA

Wi 1 B8 2% (glucocorticoid ) FHWH R 0T 8 25 37 1A



B AT . AR fE PRI ER GuH 11 B L HEREDR 5 Syt 211~ DX v i B ik Aty 2t

655

(glucocorticoid receptor, GR) A5 11 X ¥ 3L PR & #4E4E
F, HoH GRAENS 55— LU 5k 0 1t 22 IR R 22346 T,
WIPVN (% 554%) 18 -END (8- pyufE k), NPY (b £

JIKY)

WL, GRIYINAESIZ IR B IIA L™,
MBI SE A BN FETZ 3 - R AR H o 2R E N
SEPMEH T-215 GR BIETE 31 P % A2 GnRH
KA AT & R 7 IX A7 AE GRE J6 /%, iX —Jof:
TSR Bz T i R GnRH & PR G Sl PR 4R FH B
B FER S 0 G T BJE 311X 51 —359 bp

TTTTTCTATGGTAGT GCATTATACTGTTTTGTAGGTTTTTTCACTTTGAGGAGTTTTTTG Majority
T T T T T T
10 20 30 40 50 60

500N T T T CENA TOoRENTAG TRNC AT TATACTGTTTTINTAGGINAT RN T A cBTToacGAGTTTTT T &0
S00T TTTTCTETGe T Te BB TETAcN:EEATTrTTRcac TRATH:Hc AT T TH: Bk

CTATAGTCACTGGAGATGGTACTGTTGTATTGAT GAGAACACAGTATC CTTTTTTTTTAALAG Majority
T T T T T T

70 a0 90 100 110 120

441 CTITAPTCACTGGAGAT TACT GTATTGABMGAGAACAC APNTATC TTHT THa:ac &0

-442 ATAG AfTocAfaTo o2 GTT ATTGATGARA AAacaBcTTTRATTTTTAAG FLE@

GGTGCTATATGGTGTTAAACAAGGTGTTTGAGTGT TCACTGC CTTGCAAACACTAATGAA Majority
130 150 160 170 180

140
sgscTscTaTAaToMToTTAAACAA sTsTTTﬂAGTGTTCACTGCCTTCAAACACTAATGAA &H O
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Fig. 4 Sequence alignment of the 5’ flanking region of GtH 118 subunit gene for the blunt snout bream and goldfish
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Molecular cloning and construction of expression vector of 5’ flanking
region in Megalobrama amblycephala gonadotropin Il 3-subunit gene

QU Xiancheng', CUI Yanhui', ZHOU Zhengfeng', QU Xuewei’, JIN Yichun', HU Pinghua', SHANG Xiaoli',

CHENG Cui', ZHANG Kaiyue', ZHANG Yong', JIANG Jiaoyun'

(1.Shanghai Ocean University, Shanghai 201306, China; 2.Fisheries Technical Service Center of Muping District, Yantai 264100,
China)

Abstract: In teleosts, as in other vertebrates, the pituitary gonadotropic hormones, GtH I and GtH Il , play an
important role in regulating gametogenesis. However, the mechanism of gonadotropin Il #-subunit gene transcriptional
regulation has not been thoroughly understood yet. The present study was to get basic information of the possible
cis-acting elements that involved in transcriptional regulation of the GtH Il 3 gene expression of blunt snout bream
(Megalobrama amblycephala), and provide preconditions for further research on the molecular mechanism of these
cis-acting elements in the GtH I /3 gene transcriptional regulation. According to cDNA sequence information of blunt
snout bream gonadotropin 1l £-subunit (bGtH 118 ) gene, the 5" region of bGtH I 5 was cloned by a simple method for
cloning genomic DNA segments outside the boundaries of known sequences. In the first step of the method, a library
of single-stranded flanking sequences is generated by linear amplification with one primer in the known region. Then
a homooligomeric cytosine tail is added to each of the single-stranded fragments by a terminal transferase catalyzed
reaction. The tailed fragments are amplified by PCR with a nested primer in the known region and a poly-guanine primer
complementary to the cytosine tail in the unknown region. Finally, the different fragments are separated by cloning
and characterized by sequencing.Sequence analysis reveals that the length of the 5 flanking region of bGtH Il 5 gene
is 1 354 bp and the region contains some potential transcription factors which may have important functions for the
transcriptional regulation of the gene, such as ERE, ARE, PRE, GRE, LHX3, SF-1, Spl, Pit-1, NF-Y, AP1 etc. And
the promoter sequence is located on —40 ~ 10 bp. Based on the above information, five partial deletion fragments as
well as the full length of the 5’ flanking region were cloned from the genome by PCR and linked to a luciferase reporter
gene. These partial fragments contained 811bp (—771-+40 bp),601 bp (—561-+40 bp),386 bp (—346-+40 bp ),
239 bp (—199—+40 bp ) and 98 bp (—58 —+40 bp ), respectively. It lays foundation for further research on mechanism
of GtH I3 subunit gene transcriptional regulation. [Journal of Fishery Sciences of China,2010,17 (4): 649-658]

Key words: Megalobrama amblycephala; GtH 11 £ subunit; 5" flanking region; promoter; expression vector



