
PGPH 5

 200090

PCR- Megalobrama amblycephala Pituitary 

gly oprotein hormone  subunit PGPH 5

PGPH 

5 1 399 bp TATA GC ERE TRE CRE PGBE PGPH 

40~10 bp PCR 1 439 bp

1 120 bp 532 bp 173 bp 40 bp pGL3-Basi

PGPH 5

2008 15 4 550 558

5

Q959 A 1005 8737 2008 04 0550 09

2008 02 01 2008 03 03.
01-113 Y1101

00-119 .
1965 . Tel 021-65710525 E-mail x qu@

shfu.edu. n

Journal of Fishery S ien es of China
15 4

2 0 0 8 7

Vol.15 No.4

J u l y  2 0 0 8

Folli le-stimulating hormone FSH
Luteinizing-hormone LH

Thyroid-stimulating hormone TSH

1 4

2

Gonadotropin 
hormone GtH GtHI GtH II 3

GtHI GtHII
FSH LH

4

TSH TSH

5
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PGPH 

1

1.1
1.1.1 1

220 g 21 m
1.1.2 TdT dNTP dCTP Ex 
TaqDNA DNA pMD18-T
KpnI SacI T4 DNA 100 bp 
DNA Marker TaKaRa

- DNA marker III
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DH5
IPTG X-gal

pGL3-Basi Promega

1.2
1.2.1 PGPH 5

1 DNA DNA

100 mg 500 L 1 mL
1 mol/L Tris-HCl 50 L pH 8.0 5 mol/L 

NaCl 20 L 10% SDS 100 L 0.5 mol/L EDTA 
200 L pH 8.0 630 L 2.5 L 10 mg/mL

K 55 2 h
5 L RNase 10 g/ L 37 10 min

500 L 10 min
8 000 r/min 5 min 500 L -

5 min 8 000 r/min
5 min 500 L

-70 20 min
12 000 r/min 10 min 1 mL 70%

5 min 12 000 r/min 10 min
15 min 100 L

1% 
150 ng L 20 

2 RACE
PGPH DNA

PGPH DNA
1 GSP1 PCR

3
2 GSP2

AAP PCR 1
3 1 PCR DNA

PCR 50 L
25.35 L 10 PCR buffer 5 L 2.5 mmol/L 

dNTP 4 L 2 L 10 mol/L GSP1
DNA 13.4 L Ex Taq 0.25 L 5 U L PCR

94  5 min 94  35 s 55  30 s 72 
4 min 40 72 10 min 4 PCR

30 L

4 PCR PCR

TdT PCR 3
25 L 5 TdT buffer 5 L
10 mmol/ L dCTP 1.25 L 0.1% BSA 2.5 L PCR

15.75 L TdT 0.5 L 5 U/ L 37 
30 min 70  10 min

5 PCR
GSP2 AAP PCR 50 L

34.35 L 10 PCR buffer 5 L 2.5 mmol/L 
dNTP 4 L 2 L 10 mol/L GSP2 10 mol/L 
AAP 2 L 2.4 L Ex Taq DNA

5 U/ L  0.25 L PCR 94  
5 min 94  35 s 57  30 s 72  4 min 40
72 10 min 4 

6 PCR 1.5%
pMD18-T

DH5 PCR

1.2.2 PGPH 5
NNPP Neural Network Promoter 

Predi tion 18 PGPH 
5
AliBaba2.1 19 MatInspe tor 20 PGPH 

5
40 bp

114 bp

PGPH 
DNAStar

1.2.3
PGPH  5

Ptx-1 Pituarity homeobox 1 TRE Thyroid 
hormone re eptor element ERE CRE SF-1
LHX3 LIM homeobox 3 PGPH 

P1-P5 P2-P5
P3-P5 P4-P5 PGPH 5
3 40 bp

pGL3-Basi -
PGPH pGL3-Basi -PGPH 1 pGL3-Basi -PGPH 

2 pGL3-Basi -PGPH 3
1
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PCR
KpnI SacI
pGL3-Basi

DH5
PCR

2

2.1 PCR
PCR

600~2 000 bp
1 1 000~2 000 bp PCR

pMD18-T DH5

2 PCR 500~1 500 bp 

11 3
PGPH 

5 1 399 bp

1 PCR

1 PCR M 100 bp DNA

Fig.1 Ele trophoreti  analysis of nested PCR
1 Nested PCR produ t M 100 bp DNA marker

1
Tab.1 Oligonucleotide primers used in experiments

 Primer 5  3 Nu leotide sequen es

GSP1 CTTGGATACACTTGTCCAAGATG

GSP2 CTTGCTCCAGCATATCTTGTCC

AAP GGCCACGCGTCGACTAGTACG16

P1  Upstream primer P1 GGGGTACCTAGAATCCAGTCAGGAAGCAGAATGG

P2  Upstream primer P2 GGGGTACCTAGTTTGAACTGTCAGTTTCAGATTTGATGC

P3  Upstream primer P3 GGGGTACCCTCCTCTCCATCTGGCATTGAAACTATTG

P4  Upstream primer P4 GGGGTACCCAGTTCTTCATTTACCTAATGGATTACAAGG

P5  Downstream primer P5 GAGAGCTCCTTTGTTCTTGACTTCCAGTGAGATGTG

2 PCR

 1~16 PCR M 100 bp DNA

Fig.2 PCR identifi ation of positive lone

1 16 PCR produ t of positive lone M 100 bp DNA marker
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3 PGPH 5

* +1 .

Fig.3 5 flanking region of blunt snout bream PGPH  gene and predi ted trans ription fa tor binding sites

The potential trans ription fa tors are boxed or underlined * means the binding sites is in anti-sense strand +1 means trans ription start site.

2.2 PGPH  5

NNPP
PGPH 5 4

1 119~ 1 069 1 026~ 
977 40~10 27~23

4

AliBaba2.1 MatInspe tor
3

PGPH 5
TBP TATA binding protein

SP1 Spe ifi ity protein-1 SF-1 Pit-1 Pituitory-
spe ifi  trans ription fa tor 1 LHX3 ERE CREB
TRE AP1 A tivating protein-1
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2.3
4 PCR

1 439 bp 1 120 bp 532 bp 173 bp
5

pGL3-Basi -PGPH 
1 439 bp pGL3-Basi -PGPH 1
1 120 bp pGL3-Basi -PGPH 2

532 bp pGL3-Basi -PGPH 3
173 bp KpnI

SacI 6

PGPH 

5 PCR

1 2~4 M 100 bp DNA

.

Fig.5 PCR amplifi ation and ele trophoreti  analysis of the 

full length and deletion fragments
1 PCR produ t of the full-length fragment 2 4 PCR produ ts of 

deleted fragments M 100 bp DNA marker.

6

1~4 pGL3-Basi -PGPH pGL3-Basi -PGPH 1

pGL3-Basi -PGPH 2 pGL3-Basi -PGPH 3 M

DNA III.

Fig.6  Enzyme digestion analysis of re ombinant plasmids 

with KpnI and SacI
1 4 Enzyme digest produ ts of pGL3-Basi -PGPH pGL3-

Basi -PGPH 1 pGL3-Basi -PGPH 2 pGL3-Basi -PGPH 3

respe tively M DNA marker III.

3

Genome walking PCR 
PCR Inverse 

PCR 21 PCR Panhandle PCR 22

PCR Thermal asymmetri  interla ed PCR 23

PCR Versatile PCR 24

GC
Rudi

25 1999 -
1 399 bp PGPH 

5

4 PGPH 
.

Fig.4 Predi tion results of PGPH  gene promoter sequen e in blunt snout bream
The potential trans ription start sites shown in larger font.
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GenBank PGPH 
X56497

5
PGPH 1 1

2 1
1 2

7
79.3%

PGPH 5

1 399 bp PGPH 
5

PGPH 5 4
40~10 bp

RACE
PGPH DNA

40~10 bp PGPH 

PGPH 5
TATA GC

30 bp 49 bp TATA
25~30 bp TATA

26

TATA
SP1 SP1

26 GC
CAAT

CAAT
PGPH CAAT

1 378~ 1 364 bp
CTF CCAAT-binding trans ription fa tor

PGPH 

LHX3 LIM
PGPH 

Ba h I.
PGPH 

LHX3
CV-1 LHX3 PGPH 

6~10 27

LHX3 PGPH 
MAPK

28 1 399 bp PGPH 
3 LHX3

162~ 148 bp 518~ 504 bp
10 275~ 1 013 bp

PGPH 
Gonadotrope-spe ifi  

element GSE SF-1
PGPH  5 GSE

110~ 101 bp PGPH 5
GSE 225~ 200 bp

6 10

SF-1 PGPH 
LH 10 29 31 FSH 

32 -273~-257 bp Ptx-1

PGPH LH FSH TSH 
32

PGPH 
PGPH 5

PGPH 
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Molecular cloning of 5 flanking region of blunt snout bream Megalobrama 
amblycephala  pituitary glycoprotein hormone  subunit gene and construction 
of expression vector

QU Xian- heng ZHOU Zheng-feng CUI Yan-hui LIU Ying HU Ping-hua JIN Yi- hun SHANG Jing-jin
Shanghai O ean University Shanghai 200090

Abstract The pituitary folli le-stimulating hormone FSH luteinizing-hormone LH thyroid-stimulating 
hormone TSH  and human horioni  gonadotropin HCG  are members of gly oprotein family. In teleosts as 
in other vertebrates ea h gly oprotein hormone is non- ovalently binded to form bioa tive dimmer mole ules by 

 and  subunits. The  subunit is ommon and highly onserved whereas  subunit is spe ifi  to ea h hormone 
and determines the spe ifi ity of hormone physiologi al pro esses. Nowadays resear hes on the trans riptional 
mole ular me hanism of mammiferous PGPH  have been reported omprehensively but not in fishes. At 
present genome walking and methods based on PCR te hnologies su h as inverse PCR panhandle PCR
thermal asymmetri  interla ed PCR et are usually used to lone the gene flanking region but these methods 
are used restri tedly be ause of the low spe ifi ity omplexity to manipulation and some other vulnerabilities. 
In this study the 5 flanking region of blunt snout bream Megalobrama amblycephala  pituitary gly oprotein 
hormone  subunit PGPH  gene was loned with an improved end tailed-PCR strategy whi h was simple 
and not dependent on restri tion utting or mapping. In the first step of this method a library of single-stranded 
flanking sequen es was generated by linear amplifi ation with one primer in the known region. A homooligomeri  
ytosine tail was added to ea h of the single-stranded fragments by a terminal transferase atalyzed rea tion. The 

tailed fragments were then amplified by PCR with a nested primer in the known region and a poly-guanine primer 
omplementary to the ytosine tail in the unknown region. Finally the different fragments were separated by 
loning and identified by sequen ing. The loned sequen e was analyzed using bioinformati s tools. Then on the 

basis of bioinformati s analysis the lu iferase expression ve tors were onstru ted. Sequen e analysis revealed 
that 5 flanking region of blunt snout bream PGPH  subunit gene is 1 399 bp ontaining potential TATA box
GC box and other binding sites su h as ERE TRE CRE GSE PGBE et for fun tional trans ription fa tors 
played an important role in regulating trans ription of PGPH  subunit gene. The promoter sequen e was lo ated 
on 40 10 bp. Based on the bioinformati al analysis the full-length fragment of blunt snout bream 5  flanking 
region 1 399 +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 lu iferase reporter ve tors pGL3-Basi .Identified by 
restri tion enzyme analysis and sequen ing lu iferase plasmid expression ve tors in luding the full-length and 
deletion fragments of blunt snout bream 5  flanking region were su essfully onstru ted. It lays foundation for 
further resear h on mole ular me hanism of PGPH  subunit gene trans riptional regulation in fishes. Journal of 
Fishery S ien es of China 2008 15 4 550 558 
Key words blunt snout bream Megalobrama amblycephala PGPH  subunit 5 flanking region promoter
expression ve tor
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