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Hk&5 PGPH o IWEER 5 il 2 5 e b K K RixEERIHE
o S8 A, B IR U, B TR KA W AR, &, MR

( bR Ear SRERARER, L 200090)

FEE: 5618 ] PCR- R BiL 5 i T k8 (Megalobrama amblycephala) Jifi ¥ EA4E & H M HE o I (Pituitary
glycoprotein hormone a subunit, PGPH a) % & 57 3l 8571 : S8 SR H M5 B2 IR AT 7T TR T 47 &
JETEITF A M 45 RO IERE b, W T R IR B i Rk k. P8 R TR, RIS 31 F k45 PGPH o WAL
57w EFEFHE 1399 bps HF 71 S ETER TATA &. GC &, L& ERE, TRE, CRE. PGBE %%} PGPH o A%
R F AR EEEANERE TG0 Ba PREAT -40~10bp 4. FIF PCR Hiky #HEH T 2K 1439bp
DL 1120 bp. 532 bp. 173 bp ¥ E-& 5 R ATIRAL & T i 40 bp FPFI B K A B, I8 HE B 2 pGL3-Basic 3 & 5K 44,
MLIhAEE T B ki PGPH o WHER 57 sl B 7 4l i Fk gk, ik — S50, AT O AR HLBR L T 2ead. [

E K= R, 2008, 15 (4) : 550-558]

KR Bk AR SR o W 5” MEFF; S5 T Rikduk

HESES: Q959 SCHRBRIRAS: A

i S A HE B 4 MR S R S A R SRR R
(Follicle-stimulating hormone, FSH) . & 2% & %
% (Luteinizing-hormone, LH) . {& F Rk M} & &
(Thyroid-stimulating hormone, TSH) , DA & If Jif %
I J2 A B 4y A 1) R IR M R BB R PR R R A
BMEFRBEMA M., X4 MEEAEESE S oM
pE LIRS s G A . K B3 & o
BERHY o Y AR A 00 P IEE WA, pE &
P TR E R e T R A A A
s — e, EATH M A Z P IR 3R (Gonadotropin
hormone, GtH) , Bl GtHI 1 GtH 1", 1 2 iy o 1 B
PAIAN T 20 . GEHI A1 GEHIT 1 B RE 53 31 5 1 5L
S FSH Al LH AR, %) (3800 1 1B Bt A 147
FERER Y 57, 78 A A R TR A R R
FEAEEHUIR IR R A0, & Ao TSH. TSH A
BOHIR MR 2R G s A 7 s IR IR BGR  (R b i 5
BEE AU, R KRR s

H AT, % T FLS I T 28 5 LI o WA
(Pituitary glycoprotein hormone o subunit, PGPH «)
B SRy T HLHRI BT R A B 2 HRaE, 15T
ZERFTH], — L R NI E X I FL2E PGPH o WAL 2

s B HA - 2008-02-01; 1&1T HHH: 2008-03-03.

XEHHS: 1005-8737-(2008) 04-0550-09

R FREEE O EERER " I A —
SEU A LU R TR T B
4}5@ [4]\@@ [14]\j(§§%¢j(£5ﬂ/a\@ [15:\/51?@ [16-17] %ﬁ
T E B WA RS AT T 9L, X T
028 PGPH o YV 55 J5E [R 2 53¢ 1 428 IR 9T 90 10 oK IR
E. S0, AEFFUAI A PCR- K in B 2 o B B 3k
ffi PGPH o ALK 57 o 3 )75, FFAE 0 HadtAT
G B IR EAE T & F Bkt PGPH
o AR 57wl 375 R A BUE, § A — 20
2K PGPH o WAL EL DA% s i 4% 1) 4 F HL B £
k.

1 #RS5H%

1.1 Kt

111 Rz Bk 1 &, T g Krs
R, 4B 220 g, 41K 21 em, {2 BRRGL R4
1.1.2 k7 R E (TdT) . ANTP. dCTP. Ex
TagDNA Z2 51 \DNA [A[JiA 7] & . pMDI18-T & {4 |
Kpnl #1 Sacl FR#I1E A VIES . T, DNA Z4%H5 . 100 bp
DNA Marker ¥J1 § TaKaRa T2 ( K% ) AR A
) s TR By - 17387 . DNA marker 111, &5 B

E&UIH: FIEE 2 AN RARTA SRS (FH01-113); LTEMZRERIMHEED (Y1101); Bk REELRSHEE

(%} 00-119).

EE RS 2R (1965-), 5, RIS, LR 200, =2 M K A3 4T 77 mAHF5T . Tel: 021-65710525; E-mail: xcqu@

shfu.edu.cn
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%L DHSo /2852 2540 0 B RAR AR (Jb
W) ARAT; e 2 ¥ 5 & &R, IPTG. X-gal,
T Bhy B E R IR 0E B 22 E A AR TR A A
pGL3-Basic # 2 % K25 44 FUR 4 H Promega A #J .
B 5 14903 i _E i A=) TR BRA R A s
1.2 XWHE
1.2.1 PGPH o« EEEE 5" iwMEFFIAITE

(1) ZE[K41 DNA $2H0 SRAE R4 DNA
PHUT . FEFR QR : BUATES 0 [ Sk 5 L A
ZHZR 100 mg, [FIH NN 500 pL 24489 (458 1 mL 4
f# W& A 1 mol/L Tris-HCI 50 uL (pH 8.0), 5 mol/L
NaCl 20 pL, 10% SDS 100 uL, 0.5 mol/L EDTA
200 pL (pH 8.0) , M 7% 7K 630 uL A1 2.5 uL 10 mg/mL
FEABFK: RJGLESS CHE FIEE 2h &, A
5 uL RNase (10 pg/uL) , F £ 37 ‘CH#E 10 min. 5%
B &5 E I 500 L 18 F1 &y, &R #8410 min,
8 000 r/min B /0> 5 min. HX _L3&, i A 500 uL & -
i, & FEIFE 5, § & 5 min, 28 J5 8 000 r/min
i B L Smin. B _E G, 0 A 500 pL iU 4
TR EE, NIRE G, 70 °CHE 20 mins R )5
12 000 r/min &> 10 min. 3 _E¥&, JAA 1 mL 70%
Z %, F B 5 min J5,12 000 t/min &> 10 min; 3 b
1, IR 15 min J5, 0100 pL KRB K
WE . B, 1% B ViR S BOR, e
W, R Bl o 2 B 150 ng/uL, 20 °C
(PRE==5E P

) Bt A= ORI RACE 7%
135 T F13k4%5 PGPH a T3 ¢cDNA 14 K55 (1F
K3, B YEC %1 PGPH a W&k ¢cDNA /34 %
T 2 R S5 5140 1 (GSP1) #3E4T PCR 18, $32
TR FEY I 37 R AT IR B e A
F RS9 2 (GSP2) F15 02 7 4 DB Y 4
54 (AAP) T PCR I3 . &£ 51475 IL3E 1.

(3) 2B 1 IR PCR ¥ 3% DLE A4 DNA K £
M2 3EAT PCR §738 . 50 pL W AR RN F: KIFE %
B 1 /K 25.35 uL, 10 X PCR buffer 5 uL, 2.5 mmol/L
dNTP V& &4 4 uL,2 uL 10 pmol/L GSP1, % K 44
DNA 13.4 uL, Ex Tag 0.25 pL (5 U/uL) . PCR [V
FEF 1R : 94 °C 5 min; 94 °C 355,55 °C 305,72 °C
4 min, 40 {F¥r; 72 ‘C ZEAH 10 min; 4 C R fF. PCR
=Y a2 R RS, F 30 uL K E B 7K
Wi

(4PCR ™= ¥ m & [Bl Y ¥ PCR 7= ¥, /&

TdT I1EF F, € PCR P2 411 37 KimdE47 I & .
25uL i B& & B AR & W R s 5XTAT buffer 5 pL,
10 mmol/L dCTP 1.25 uL,0.1% BSA 2.5 uL, PCR
FE 1575 0L, TdT 0.5uL (5U/uLl). 37 C RN
30 min J5,70 ‘C 10 min K3 -

(5) A PCRY 3G LLin =% h i, H
GSP2 #1 AAP 4T PCR 4 . 50 uL /& N A& & 4
T2 XUFE/K 34.35 puL, 10 X PCR buffer 5 pL, 2.5 mmol/L
dNTP & & 4% 4 uL,2 uL 10 pmol/L GSP2, 10 umol/L
AAP2uL, fn 2 7 ¥ 2.4 uL, Ex Tug DNA & &
i (5U/L) 0.25uL. PCR 2 NV 2 F¢ i1 F:94 C
5min; 94 °C 355,57 °C 305,72 °C 4 min, 40 MEFF;
72 CIEMH 10 min; 4 C{RFF-

6) whEMF  #H3X PCR P12 1.5% SR
e vk sl AL S, 5 pMDIS-T AR AHZE. 4R
J5 %4k DHSa J& 32 540 B, “FAR 85 5%, & Bk PCR
IO UE, BB B KA AT B BN R AT RS
Fe, EEWI T MFBEmREY TR (e A
PR 57T 7 5E A »

122 PGPH e« TEEES wmMEFIHH XK
F7E % %> #7 L B. NNPP (Neural Network Promoter
Prediction) "* % 7T 15 2 ] 3k t55 PGPH o T 5E3E
57 i ) 3 3 H0 AT AE SR B XA s SR
H] AliBaba2.1""’ #1 MatInspector™ %f PGPH o iV
FEHER 57 a0 B 50 1 4 ok (R 45 G O AT
TOOM o 43 A7 B 3% [ 4% si b 25 A7 1 Ui 40 bp 15
—AHNE T FIA 114 bp B — DA & T P8 —
A A EAT AT, 0 T S 8038 R T B X
BB AN, BRI PGPH o Y7 B K 555y 1551
EL Xt 4 #riz F DNAStar.

123 BREBRMREBENEE T LERG
FI) PGPH o 57 I U 38 /5 5 AT L W5 B2 o0 17
(R b, S o A BT A R TR T, IS R
4+ #T Ptx-1(Pituarity homeobox 1) . TRE (Thyroid
hormone receptor element) - ERE. CRE. SF-1,
LHX3 (LIM homeobox 3) 5% [#13kf5 PGPH o .2
Ry s, A 51 940G P1-P5; P2-P5;
P3-P5; P4-P5 #4% T PGPH a5 il 3 ) 1) 42 K A0
3R IR R AR (PR SE 46 67 5T 40 bp
M8 — A A8 87 )7 51 ), 4 5 F- A pGL3-Basic-
PGPH «. pGL3-Basic-PGPH a1, pGL3-Basic-PGPH
2. pGL3-Basic-PGPH a3. _EJF1 5514745 I
# 1.
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Tab.1 Oligonucleotide primers used in experiments

192K Primer %75 (57 — 37 )Nucleotide sequences

GSP1 CTTGGATACACTTGTCCAAGATG

GSP2 CTTGCTCCAGCATATCTTGTCC

AAP GGCCACGCGTCGACTAGTACG
L# 5149 P1 Upstream primer P1 GGGGTACCTAGAATCCAGTCAGGAAGCAGAATGG
#5149 P2 Upstream primer P2 GGGGTACCTAGTTTGAACTGTCAGTTTCAGATTTGATGC
#5149 P3 Upstream primer P3 GGGGTACCCTCCTCTCCATCTGGCATTGAAACTATTG
#5514 P4 Upstream primer P4 GGGGTACCCAGTTCTTCATTTACCTAATGGATTACAAGG
T #5149 PS5 Downstream primer PS5 GAGAGCTCCTTTGTTCTTGACTTCCAGTGAGATGTG

it PCR $ 19 304 K Bk B, Sl N BB 1L S AEAREAT T, W5 25 R i 3 B
HL K 2tk [RT i s, PR 4 N 1) B Kpnl FT Sacl [ RIFA) . T8 R BoR: 3743 141 k%7 PGPH o W
Yl A5 R BT 43 73 35 pGL3-Basic Jit BRI S m i E)F 5028 1399 bp.
b AR TR, A KT % DHS o, 34T AR 3E 75
PRE A IEVE , A LIRS 4T PCR KF &5 &
A AN BLAE N [R) F EE)23 B 3 % B Bk AT
T
2 ER5HH
2.1 EXXPCRIELER
HAPCRY MM K4 R E R &

600~2 000 bp 2 [H] X 37 IR BCIR 4% 7 T 7, 45 SR
Bl 1 Hiz~. B 1000~2 000 bp [ PCR 414 =47,

1 M bp

It 5 pMDIS-T 8 ARE R 5, ¥4 KX+ 1 DH5a, 1 8 PCR Wik

SRJE HEAT B 5 B Al A BRI, &6 2R 1 1: #3% PCR #4747; M: 100 bp DNA 4 FHrid

2 B %iﬁ PCR ¥ #5: F2 7, 7F 500~1 500 bp 2. Fig.1 Electrophoretic analysis of nested PCR

[ G ANE AN B, ALk B S A B K 1: Nested PCR product; M: 100 bp DNA marker
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M bp

1500
500

2 PHPESTFEH PCR Rl 45 R
1~16: PRTEFTFZ 4 PCR 7=4); M: 100 bp DNA 4> F 4710
Fig.2 PCR identification of positive clone

1 16: PCR product of positive clone; M: 100 bp DNA marker
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22 PGPH o« TEERES HMEFIIMNEMER
= Xl

) B 7E £ 43 At T B NNPP T 45 3. 213k 5
PGPH o WAEEL A 57 o {1l 3 )5 %)) 1 47 7E 4 A 7E
BB F XA, CAT9 BT -1 119~-1 069 —1 026~
977, ~40~10. —27~23 4b. A RERIEE SR LA S AE
Bl 4 RS SRR

% F AliBaba2.1 F1 MatInspector X & (£ §%
S AT &5 G AL AT IO &5 R A0 3 Frow. AR
v [% FT 4% 2 i H1 3k #5 PGPH o W7 2 5[5 57 o
] 3 % %) b, f£ 7€ TBP (TATA binding protein) .
SP1 (Specificity protein-1) v SF-1, Pit-1(Pituitory-
specific transcription factor 1) « LHX3+ ERE. CREB,
TRE #1 AP1 (Activating protein-1) 253 [z N 744

-1399 tagaatccagtcaggaagcagaatgggattggtctiftagacgaggtaata
CAAT"
-1349 atacaatagatttgtcacatttctcatgtttaaagggacacatacaaatg
-1299 ctgtgtttttgetcatacccaaataggggcaaatttgacaagttataatal
-1249 [aatgatlctgtggggcattttgagttgaaacttcacagacacattctgggg
Pit-1
-1199 acaccagagacttatattacatcttgtgaaaagggtattataggttccat
CEBPB
-1149 ttaaaaagaaaaaatacttaaatgagtttgttgaatgtgctg
TATA

-1099 [ggtcacadt[tgatgataaatagtttgaactgtcagtttcdgatttgatgd

ERE GATA CEBPA
—-1049 pataatacttgcattgtettgacatatitaatilatdaaggttcaccacce
LHX3  TATA
-999 tataggtitglictgagtcatgecatgtgttgttactgttatatgactact
GRE AP1

-949 ggetaatctaggacaagaaaaaagatgattttattgagettetlagttttal
—-899[tcaccaaaatgaattttgaatcdatgaatgaatgaataaataaattctty
GATA-1" Pit-1 Pit-1"
-849 tttttacatglltlgatggaaatlgcatgettitlgattlccagageltiiliggg
-799 tdtttatdcactattcaggtgaaacgtgatcagaagttagtggttgcgag
TATA"
—-749 cagatgtaticaagecctticagetattttitgtgaaatggagtecttiticatet
CEBPB
-699 agacatttatgtttagaaadaaatgttgatgtgctgtgttdtcttcaata
CREB GRE
-649 tattatttcagttttctttacttttctttaaaatggtdtttgtacattita
GRE pit-1
-599 gagaacgtgaaagcagaagtaatggtgaaataattcagaaaggtctcaaa
-549 Laaacllcaglgtigaaaatallgcataaaatattattaallitattljaatg
LHX3 CREB
-499 tcacattctcctctccatctggecattgaaactattgaattaccttilgcat
TRE
-449 caggcatgaaacagcataatccaaaccaaggtcttgtggatttgetgecag
-399 atggaaagattgagagatagtcgaggcaaacaaacattcatccttgacaa
-349 ttgatactgtgtgtttatagagttgagggacaacggtaattacagatte]
-299 aLcaLgLaacaaLccggagthLagatugaaaatg
1/2USF" TRE CEBPA Ptx—1"
-249 taacgaatgtgttatgcacaagctttagtgtgeccttatcacaatcaacaa

-199 tgtaatgccggt/taanagtcagalgatctcaagccagaatatagttaattgal

USF LHX3
—l49[aacttcagtacatattcagticlttcatttacctaatggafftacaaggtch
GRE SF-1

-99 gcaagggaacaatcacatgtgatgcacacacacacgctcacacacaaaat

-49 [ggggcaggcgtaagccaggtataaadggtagetatatetgegtetgagad
SP1 TATA +1
+2 gtcagattgatcacatctcactggaagtcaagaacaaag

3 Wk#) PGPH o MEFREIER 57 sfll Bp 5 R HIEE R R T4 & 6L
HRETHIEM T bR, %7 Ers et At TR XL “+17 i bR i s
Fig.3 5’ flanking region of blunt snout bream PGPH a gene and predicted transcription factor binding sites

The potential transcription factors are boxed or underlined; “*” means the binding sites is in anti-sense strand; “+1” means transcription start site.
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5%

e Start % M End /){ Score

-1119 -1069 0.97
-1026 =977 0.91
-40 +10 0.85
=27 +23 0.34

M3 T %% Promoter Sequence
TTGAATGTGCCTATATATGTGGTCACAATTGATGATAAATAGTTTGAACT
ATATTTAATTTATAAAGGTTCACCACCTATAGGTTTGTTCTGAGTCATGC
GTAAGCCAGGTATAAAAGGTAGCTATATCTGCGTCTGAGAAGTCAGATTG
AAAAGGTAGCTATATCTGCGTCTGAGAAGTCAGATTGATCACATCTCACT

4 HB13k#7 PGPH a TEEEHER A 2 F X I Pl 46
KEFHERA RS A

Fig.4 Prediction results of PGPH « gene promoter sequence in blunt snout bream

The potential transcription start sites shown in larger font.

2.3 EHARMEHE

FIFH 4 %t 519, 38 ik PCR ¥ 8, 4 5 15 3|
1439 bp 2K, & 1120 bp.532 bp. 173 bp HIfk 5}
B,y W s R

%F BT # # M pGL3-Basic-PGPH a( & 1
1439bp ) 4= £ ), pGL3-Basic-PGPH ul ( &
1120 bp 17 6% 2% F B ), pGL3-Basic-PGPH a2 ( &
H 532 bp ALK A B ), pGL3-Basic-PGPH a3 ( &
173 bp HIER I B ) ok A A FR 4 A V1B Kpnl
A1 Sacl BEATEGY) 04, HEs RAnEl 6 pios. [FIH
SHBEAT TIF S E, 4R ER: 2R KB
SRR RINTA 8. BRRRE RN
I, it — PR R N 125 PGPH o YV FE BE [R5
SRR R BEAE F A sl i R R AR AL
il b HEELA

5 PCR IR LK B ik B
1 S RATIEF= ] 2~4: B 2% 7 BL 3877405 M: 100 bp DNA 40 T
FRig .
Fig.5 PCR amplification and electrophoretic analysis of the
full length and deletion fragments
1: PCR product of the full-length fragment; 2-4: PCR products of
deleted fragments; M: 100 bp DNA marker.

6 FIREARRUEE V)4 MY
1~4: 43 B #3548 4% pGL3-Basic-PGPH o, pGL3-Basic-PGPH «l

pGL3-Basic-PGPH 2. pGL3-Basic-PGPH o3 ) X E§ ] 7= #; M:

DNA 4> FH5id 111

Fig.6. Enzyme digestion analysis of recombinant plasmids
with Kpnl and Sacl

1-4: Enzyme digest products of pGL3-Basic-PGPH a, pGL3-

Basic-PGPH al, pGL3-Basic-PGPH o2, pGL3-Basic-PGPH a3,

respectively: M: DNA marker II1.

3 it

L DAL 22 15 47) (1 5 o SR R DR AP B RER
(Genome walking) , DA J¢ — 282 B 2 T PCR 77
R IR L DR B 7)) 5 BE B R, 4 J ) PCR (Inverse
PCR) ", # fi PCR (Panhandle PCR) ™', #1 A< % #k
PCR (Thermal asymmetric interlaced PCR) >, £ Iy
fieH2 3k PCR (Versatile PCR) ™ %, {H i 4677 1557 1
W2 KRS, PO EAE R R 7l (tH
X E S GC EABNTIX ) MO T e 1 g U]
B V) RO SN RS . A 1S % Rudi
e T AE 1999 4K K (B - K 0k, I
PLEcadtE, B oh s B 15 30 1399 bp 11 13k 7 PGPH «
WAL S il )75, 45 RER, %R
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P B AR S LR T SO I B ) T A R E R
R ERAE

H 7, 7€ GenBank ', H {7 7 &% PGPH o V. %
REREMIRE (FEMS X56497) ; I HBRE M IF5)
HOREH S B e 5. R, ARAF 58 B 3
(141 3k 5 PGPH o WL EER 28 1 MMETF 58 14
WETLLEE 2 AN E TS P A 565 14
SNETF VR IAAE T LU 2 MM T RIS )T
FIEAT T Xt (B 7, R ER, B2 B EE
AR (79.3%) . X UL B AT 3RE T 7
ki PGPH o W AEEE[K 57 vl 3751 .

B RN B 50 B AR AT B2 o i 2 U
s DRI S IR AR AL A ) BB 5 B, T LT ot ke o DRI )
BT P AR R B R T B 53T, WP A E
M iZ N RS MR E. AUTARAEEYER
SN TR FTASEIA 1399 bp K3k 5 PGPH a W3
B ST w3 7 A AT T o007, 5 R, 7EHT 2k
fii PGPH o WAEFER 57 v fll 3 )5 5 R A7 7E 4 Ab i
TE/ S 37 X A8, HFR -40~10 bp F0M X 8 BT 2.7
() SR AL G 7 25 5 AR 512 56 5 R RACE V4 v [ 31
(171 3k 45 PGPH o T2 cDNA 455 (k%) —5,
AT LAR & —40~10 bp B 24 13k %5 PGPH o . 5: J K]
JA Bl X

76 3 W BT 45 ] 3k 55 PGPH a 7 3% 57 i ) 3%
JF7 5 TATA & & GC £ B AL T ¥ A i =
E3i5 30 bp F1 49 bp 4b. TATA & — AL T8 447
A BT 25~30 bp 4b, (RUE RS AL 45, 24 TATA &
()T 5 [R] AR 58 AR Bk 2R T AR B, 23 5 e & 4%
SEERIN 45 & BE 0, TS e ik & ™ B E,
HIR Z Z WM H 37 )7 5 8> TATA &, #1 &
B2 AR A AL A M SPI 45 & A7 /5, SP1 EiX
S TR SRR G E SR ER . GC &
FCAAT &5 W) 3= 42 il 4% 5 2 4 1 5 2, % il 2
CAAT £ 0] 5 sl aa R M /E B K. 72 1 3k
PGPH a WV H R 2 5 4 7\ I A R R FIL CAAT
&, B -1 378~1364 bp A LB EAfEE—A
CTF (CCAAT-binding transcription factor) £5& i 1,

PEA 5 R 15 s ma ] 3k B PGPH o SV 3 3 [R] ) S 1
R H RS

LHX3 2 # 3 R 7 LIM [7) U5 &5 #4918 52 % B 0t
Z— AR T Z A4 M T, G5 PGPH o WA
HERE 146, a8 8 Fif . Bach L 5%
BRI S B PGPH o YV 25 K 5 3 T 1 9%k
TR M BN A 5 LHX3 2 3k 3 4k gt % e gk
WA S A CV-1, R B LHX3 & {f PGPH o V.
IR 3 TR IR 6~10 15 . B —J7 i,
LHX3 7 PGPH o 7 & % [K] J 5+ % 22 34 J5 v 4L
H A (MAPK) {5 S I& 120 H N2 i o F2
EE TR Y. k7 1399 bp 1 PGPH
o 5L B R )7 8 R A 3 AN TE I LHX3 45
&AL, oy B AL T —162~-148 bp. —518~-504 bp
K =10 275~-1 013 bp Ak, X7 p 2 75 AR 52 m 3k
fiii PGPH o MV R 3R I = A 1T 51

fie 1% B 4H M 45 53 JC 4+ (Gonadotrope-specific
element, GSE) & #; T SF-1 /) 25 & fr
&, B 3k 8 PGPH « 57 7 Il 3 )3 %) # GSE {£
F -110~-101 bp 4. 7E A PGPH a WEEHK 57 o5
) 2 ¥ %) 1, GSE fi7. T —225~-200 bp 4k, X — X
S0 B R B TR AR R W R PR A M AR A IR o
B JE 37 B S g M, (BT o WEEZE(R
PR A 40 PR % A v ik 1L e R A
SF-1 HAE{E MR 4l i v 5 =0k, REB% {23k PGPH «a
K LH B pFeis "%, (B % FSH B HIF AR H &
M B2, 1273~-257 bp &b 2 SUEE b AE AE— A Pix-1
GEG L R AL SR 7 AE R Al i v 38 Rk, 4
VNEZAE IS & TSN R e e IE SR
YEH, 4 PGPH o LH B, FSH B. TSH B 3L % {2
P RS RO B 2R B

HET FiR X PGPH a 3 JE 35 [R5 8 422 1 93
M, AHFFTHE T F 3kt PGPH o WIEFEER 57 i
) B2 X 5 2k IR B, O T — BT ST S A
%if B3kt PGPH o W0 3 5 [8] 5 5% 18 £ 10 5 7 AL
PRAE T IR
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oI ok e R

5%

-
o
=)

AGTCAGATITGATCALCATCTCGECTGGASGTIULCAATRGAATLAA AR ¥ §

i 20 L an ] 4

# Carp) EEEEEENSITETEPNPNPNN T C T C - CENG G A A G T CAAGARCAAAG —E
A <k i 46T LA&GATITG@ATLCALATCTCPRCT  BGEAAGTO CAATGAATLAGA ARG £ 5
(Blunt sneut bream) $+,
T AATTITTTTTITTCOAAATTASATATTITIGTGETTTTASLAGDHS gig

B 70 a0 b

# Carp) GTAATTIT TAAATATT THT G TTAGASATL GG A 5
EiEs GTAATTT TAA&ATATTTGTIGLCTTTTARAATG GA A B
(Blunt snout bream) —
AT & C 4 CT A A T G T AGCAMSLSLLCTGTACSHSLATIGS g

30 100 110 2 8

# Carp) ATACAEHMA&ATGTAEJ&AATGTAGCAA&ETGTACAA.&E.& —5,'!
skt 4T & CaC T AAATGRT AT AAAT 1+

{Blunt snout bream) —® o

TGGTCTGTGHETIGTGETACATATTTGATGTCTTTITIGEASSAATG,| & g
130 140 150 0] TA
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Fig.7 Sequence alignment of exon 1, intron 1 and part of exon 2 of blunt snout bream and carp PGPH « subunit gene
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Molecular cloning of 5’ flanking region of blunt snout bream (Megalobrama
amblycephala) pituitary glycoprotein hormone o subunit gene and construction
of expression vector

QU Xian-cheng, ZHOU Zheng-feng, CUI Yan-hui, LIU Ying, HU Ping-hua, JIN Yi-chun, SHANG Jing-jin
(Shanghai Ocean University, Shanghai 200090)

Abstract: The pituitary follicle-stimulating hormone (FSH) , luteinizing-hormone (LH), thyroid-stimulating
hormone (TSH) and human chorionic gonadotropin (HCG) are members of glycoprotein family. In teleosts, as
in other vertebrates, each glycoprotein hormone is non-covalently binded to form bioactive dimmer molecules by
a and P subunits. The a subunit is common and highly conserved; whereas 3 subunit is specific to each hormone
and determines the specificity of hormone physiological processes. Nowadays, researches on the transcriptional
molecular mechanism of mammiferous PGPH a have been reported comprehensively, but not in fishes. At
present, genome walking and methods based on PCR technologies, such as inverse PCR, panhandle PCR,
thermal asymmetric interlaced PCR etc, are usually used to clone the gene flanking region, but these methods
are used restrictedly because of the low specificity, complexity to manipulation and some other vulnerabilities.
In this study, the 5’ flanking region of blunt snout bream (Megalobrama amblycephala) pituitary glycoprotein
hormone a subunit (PGPH o) gene was cloned with an improved end tailed-PCR strategy, which was simple
and not dependent on restriction cutting or mapping. In the first step of this method, a library of single-stranded
flanking sequences was generated by linear amplification with one primer in the known region. A homooligomeric
cytosine tail was added to each of the single-stranded fragments by a terminal transferase catalyzed reaction. The
tailed fragments were then 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 were separated by
cloning and identified by sequencing. The cloned sequence was analyzed using bioinformatics tools. Then, on the
basis of bioinformatics analysis, the luciferase expression vectors were constructed. Sequence analysis revealed
that 57 flanking region of blunt snout bream PGPH a subunit gene is 1 399 bp containing potential TATA box,
GC box and other binding sites, such as ERE, TRE, CRE, GSE, PGBE etc, for functional transcription factors
played an important role in regulating transcription of PGPH a subunit gene. The promoter sequence was located
on —40-10 bp. Based on the bioinformatical analysis, the full-length fragment of blunt snout bream 5’ flanking
region (~1399-+40 bp) as well as a series of deletion fragments (~1 080-+40 bp, ~492— +40 bp, ~133~+40 bp)
were amplified by PCR and these segments were fused to luciferase reporter vectors pGL3-Basic.Identified by
restriction enzyme analysis and sequencing, luciferase plasmid expression vectors including the full-length and
deletion fragments of blunt snout bream 5 flanking region were successfully constructed. It lays foundation for
further research on molecular mechanism of PGPH o subunit gene transcriptional regulation in fishes. [ Journal of
Fishery Sciences of China, 2008, 15 (4) : 550-558 |

Key words: blunt snout bream; Megalobrama amblycephala; PGPH d subunit; 5” flanking region; promoter;

expression vector
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