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HERA Ny, B8 Igfbp -2 Fn -3 AW KK TR BAEN L EHFHEE,
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growth factor binding proteins , IGFBPs ) J2 i 5 2 A
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K=o VK IO RS it , Y RGE R , 8 5 A
1£F -80 CUkHi% .
1.2 #H@m5iH

Universal GenomeWalker™ Kit % BD
Biosciences /T 77 i s K20 DNA $2BGRA5 & E.
Z.N. A® SQ tissue DNA Kit #y Omega( USA ) /A H]™
i s BEIME N IR Dra 1.EcoRV ) TOYOBO(Japan)
ANaEFE L, Pou T1.Stu T8y TaKaRa (Japan) 23 5] 77
JE IR &5 E. Z. N. A® Gel Extraction Kit FIFk:
LB K] & E. Z. N. A® Plasmid Extraction Kit
Omega BioTek (USA) A ] 7™ i ; Ins/Aclone™ PCR
Product Cloning Kit #§ {4 & % i 57| & Fll Tug DNA
Polymerase [l | MBI Fermentas (USA) /A ] ; High
[ Hr et PCR It IS |41 DNA U7 H F
TSR A YA FRA A 58 180
1.3 #)E£8 GenomeWalker 3L JE

A B DNA 23 B30 mg BFEL] 21
F 2.0 mL KB B0 M, ITA 900 WL WTL
Buffer 5/ 1 mL — kM SRR . AR5
fIA 5 pL Protease K ¥ # (20 mg/mL) ,60 C /K
1 3 h, BFHA 2L, BN, e IR 2
—K. A 20 uL RNase A(0.2 pg/mL),37 C
K 30 min, ¥ A0 & FE R, A 300 pL PCP
Buffer, /i€ 30 s 5], ¥K FACE 20 min J5 T
T 14 000 x g B0 10 min, S 900 wL 5
BEULVE IR T 70% R TE i . = rh TR R Y
10 ~ 15 min J5, Jl A 50 wL ddH, 0,37 C ¥ fi#

20 minfi5,4 CREL K. /5, Wk 100 45,
A3 THI OD {8, 1% By AR R EEIE i vk 46
jIF DNA Jfite, —20 CIR-AERH .

DNA #ginfeside  FIFHRGPENYIEE Dra
[.EcoRV Pvu TIAI Stu TEES7 4 AR, oy BB
293.5 pg FENZ DNA, BY)ose4)m , AR
FIANTHEAT 43 )2 43 B 45 BV EE V) )5 1) DNA, 4k
VK4 95% £ 1.3 mol/L 1) NaAc FIHE ST IE
DNA, 7535 f) DNA JLIE H 80% £ Bk i 9 I
2SS TR BEROKIE ARG L 1. 5% SR HEE I HH
Uk, OD fH, —20 CLAF#H]o

By = miEsk orRI AT A R A
SELUF ROWAR & 4 uL 10 x Ligation Buffer, 1. 25
wL Adaptor 1,1.25 pL Adaptor 2,1. 25 pL T,
DNA JE 2,2 e BEVIZEAL DNA, B2 vk 54
AL 20 uL, 22 C#%#: 3 h,4RJ5 70 C 5 min %
W, (A I 20 pL ddH,0 JEATHS B,
IR PIE 10 ~15 s, —20 CHRAF# .

1.4 3|¥igit

FHC RTG 1 Tefbp —2 1 —3 cDNA J7 51,
5 NH S W R Y Igfops FEIN 751 #E47 1
Xf, T B Tgfop —2 Fl -3 FEDI B S TR N 5
FHRECAL &, T AR UE D™ 3 Bir FH 5 1 9 6 1565
—AINR T b AN, SIS
TR R 07 51 5 Z 1 wO RS cDNA 731
RZJA 100 bp LA E A E & XK, DURUES 15153 2]
I8 o BTt 240 BT IS I I 1

=1 tBIgfbp -2 -3 BEEBIHFRERESIYW

Tab.1 Primers for cloning of the promoters of common carp Igfbp —2 and -3 genes

5|4y primers Sl (5'-3") sequences(5'-3")
FN 45 ET |4 gene-specific primers
ccBP2PR1 5" GGCTTGGGATAACACCGCAGAC 3’
ccBP2PR2 5" GGGAAAAGTCACCAGTGCCAGC3’
ccBP3PR1 5" CTCGGTCAGCGGGCAAGTCAT 3’
ccBP3PR2 5" TACACTAAAGCCTGGGCTCTCA3'

FNAEL KT

genome walker adaptor primers

APl 5'GTAATACGACTCACTATAGGGC 3’
AP2 5'"ACTATAGGGCACGCGTGGT 3’
Adaptorl 5'GTAATACGACTCACTATAGGGCACGCGTGGTCGACGGCCCGGGCTGGT 3’

Adaptor2

5'H,N-CCCGACCA -PO, 3’

1.5 &2 Igfbp -2 1 -3 HEEREHFH=E
PIFEPH 4] DNA iU in B J5 1) 7= 4 M A4,

43 LA ccBP2PR1 F1 ccBP3PR1 fifi I 4% 3k 51 ¥y
APL 5| ¥y, EAT %5 — %8 PCR 9 1%, 1B K B
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58 T, SRJG LIS —%8 PCR ¥ 14 ™ W) i ¢ 20
fi5f5 VE b 55 — % PCR ¥ 34 i £ A, 43 il DA
ccBP2PR2 1 ccBP3PR2 il 423k 5| ¥ AP2 ly5|
Yy, BEATER AR ik PCR 474, 1B iR B2 4350
58 THI56 T,
1.6 F34HH

i DNAssist 2. 0 X J& 8137 51| Fil cDNA J¥
YIS XSG AT LX) o [FIB ¥ PR AR S 3 1 %
G253 W) A Bl 5 s A5 T o 3 i TESS
(http: // www. cbil. upenn. edu/cgi-bin/tess/tess )
DL AR S O 3 A AT 53 A, AR AR R AE i %
KR FEE AL
2 LERLIM
2.1 #2EFZH DNA iRV S

rm A1 pL #12 wL DNA B i 17 1%
TR pEEE I rL Uk, A5 R 1 BTk . MBI BT
LA, T3 2] DNA K260 T 22 kb &b, 4%
R TR W, ST R — I B R RN IR HE
MG, UL AR A 1Y 5L R 41 DNA J & 55, ml LA
AT LA L. R E e A4S 3
OD,)/OD,y, 1. 79, r it 40, [w] i) B U 45
R 41 DNA 4 Ff BR il v P U il 58 4 1l
I 2),
2.2 &8 Igfop -2 BRRHFHRESFII S

it PCR J5ik, MF132] T 1 286 bp 11y
Igfbp =2 J¥4), AL & 1 Z i s B A5 2] 1144 bp
AYcDNA JF 51 i i XF — 3% & X3 FL i, 45

EREE-c et T a7 AT AT

=i J- F ™~AalTH

nFkF M4 MH

PRy i A

EFER LD TN

T

E B

R P 415 2 ) R Beaf i Igfbp —2 195 3l
TIAI(IE3) .

L] 1 )
filik =
Sk

E 1 e@EEZE DNA Bk
M.1 kb DNA 43 FEprifE; 1.1 pL DNA /K ; 2.2 uL DNA
L
Fig.1 Agarose gel analysis of genomic DNA
from the liver of common carp
M.1 kb DNA ladder; 1.1 pL DNA solution; 2.2 pwL DNA

MO I 1 i
JLE
[

[

2 #BE FE 4 DNA )= B ik o
M. 100 bp plus DNA 43 T & #rifii; 1. Dra 13 2. Eco RV
3.Pvu Il ;4.8m 1,

solution.

Fig.2 Agarose gel analysis of genomic DNA
digestion by restriction endonuclease
M. 100 bp plus DNA ladder; 1. Dra | ; 2. EcoRV ; 3. Pvu I ;
4.8m 1.

]

HL

RO TR TR LT D

3 Igfop -2 RENFE cDNA F3Iptb 3t
(G2 N =t
Fig.3 Alignment of common carp Igfbp —2 promoter and cDNA sequences

The overlap is in shade.

X1 142 bp (¥ Igfbp -2 JA 3l FIFFI AT /04T,
SRR, 8] Igfbp - 2 J3 3 1 BEA TATA HE M
CAAT HEMIFFAE, A H A RN )5 3l AR (EAE
BEX AT 7E—> SPL 25 G s s 5 G/ C 2R

FESR BT N XA AE 4 ANV TER) cAMP [N 2% JT
{——CREB, [f] B A7 7E 4 A JH i B 4% N+
(hepatocyte nuclear factor, HNF) 256 5. FAb,
WAFEL T Pit-1 ,Oct-1 RXR Fl GR 45417
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(B4
mmmmm

v FiGHEr i1 FPAH akiba 5F 1
ummcnwuummwmmmumm
(=L 8 ¥ REF IATH |

IE-.‘-.'J-.TJ-MW-I: ACOT R ARAG MTMMWMTM l:-:-l.

| EY ]
ma:m*mcmmu:mnammnrmwﬁnmm
HH | o
LT TG T T T T e A T T AN e T T T T TGE T TG TR AT AT ACT T OGACTOC T,
[ HEE- | ATH I
T T AR T AR e TG AR T T o T ARG T T AL TOC T ARAT AC A TG TAGEC ARG T ACTGRD
ET| Pa-i rllpr  OATHE-D P
AT T T AT T T T A TR T A A R RS TG TS A T T A AR TG AT AR AT RO TT TGO T TAT TGS
A A T T A T A T A T T T A TR e e A e AR T S T
| 5 TIAT AR =u by 11K
wmmmmrmﬁmm AR ATTATARATRRRTEAE TAT T T
A1 Ha-& L
Wmmmmﬂmm
FaHE: i« |
WWWWHT
T ATA 17 ik (e EEFY  FEHE
AT T A AT AT LA T T T T AT AT T T ARG AT T TC AT T TRAT TAROTAT I ICATTIATTARS

GCTATATARGCACTTTTATT AAATGACTGCACATE mmwn
FEFD CREBATT e

!TAWHMTW A A AL A BT ARG
CFIE

1ﬂm7mmwwawurmm

kY
G R BTG AL S Mﬁﬂ;&ﬂhﬁtﬂ'ﬁﬂ%ﬁl?ﬁi'ﬂ#'ﬁ_ﬁ}ﬂ

He, OaF &1
tl.-:‘-E-H'I'-:‘-E""IlHTuﬂﬂe‘pﬂaﬂ?'hﬂﬂfuﬂ:ﬂmmwmmﬂmwrtﬂwﬂ

DT Ao T TG T T T T T i T T F.h._l'l.'l'l'fl.'l:l

El4 & Igftp -2 BEERBHFFIIRESH
ZHTSERE TR R Igfbp —2 cDNA JFFI T O FR s BOGIR VE 1E 5% FE IR F45 6 G 7E P51 b IR 2k s B3 S5m0
Fig.4 Nucleotide sequence and analysis of common carp Igfbp —2 promoter

The Igfbp —2 cDNA sequence cloned previously is denoted by []; Interested putative transcription binding sites are underlined or shaded.

2.3 8 Igfbp -3 BEEARBHFHRESFINDH 117 bpi) cDNA J731) , JEihxt — 3% 8 & X [
Wit E PCR ik, A5 T 1 187 bp iy 48, &5 R Y 15 21 (% K BOA B Igfbp -3 (1)
Igfop =3 ¥4, Kb & 7T Z i BRI BalirFalEs).

pare e Frem TR TTaas T o TT T TR -
e S R TT A TTAC AT RATES. -

LE B[R L] R
L) - SN L ] 0]

T 138
FEEE L AFE -muwutm bE

5 Igfbp -3 BET5 cDNA FEFIpy L3t
[ 2 N =24 P
Fig.5 Alignment of common carp Igfbp —3 promoter and cDNA sequences

The overlap is in shade.
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XI1 067 bp [ Igfbop -3 JA S TI¥8I #4745 4> Pit-1 Oct-1 . RXR #l GR 925G i o A
B, SRR BB SRR UG 07 1 22 bp AAFAE— R, Igfbp -3 B HURB—IRAER) cAMP 25
A TATA HE, (HUR7EH Bl IF %A KB CAAT  Juff——CREB, 1 5., 7& Igfbp -3 Ji 8l 1 il A7
HERAAAE, BUMARZ 1 —A> SPL 45 i (B 7E—DIERE 55 = T 53805 T (STAT) 945
6). S Igfop -2 BT —HF, Igfop -3 Rsh T Ghim.
B kB A AN AR R HNF 4545037 5 F

T T T T A T T T T D A T A A AN T TSR TTTC TS TTATT
OR,FR P4y, BRY

SN G A e T T T A T R AL BT A AT AR CCACALTTITANT
&l TTE:A - 4|

T G T LG I LT T T T TACATTT TG TATG AT AT A AGCANATCTTACTATAMGTCR,
HHF .1, FICHD Pl
ﬂmrunﬂmmmnmﬂummmmﬂmmmum
GE. PR AR )
mm:mmwm:mmmm
-y 27 APLAR WRFL Rl
mmrwmm Wﬂwm

I FAE s PR
meumnmxnm
CEER Fu-1 HEF-I ] -1 ATF.1, (RER
R T T T b e T T T O AR TR TARA T AT N TR OG T ik T
=T

. [Tin M| AR W
TET A bar
pmwwmrmmmnrmumm

[EASGCTTTAGTOL,

El6 &8 Igftp -3 EEETFFIRES
ZHTSEREFTIS RIRY Igfbp —3 cDNA JFFI“ O K75 TR e SR IR 07 5 1 AR 5 TSR B T 7 4 R 745 B AL W TE P 1)
TN M2 R SRR
Fig. 6 Nucleotide sequence and analysis of common carp Igfbp —3 promoter
The Igfbp —3 cDNA cloned previously is denoted by []; Putative transcription initiation site is shaded; Interested putative transcription

binding sites are underlined or shaded.



1474 Ko

S

34 %

3 Wik

FERG 3 i TATA HE P B [R5 SR ke 1
FLETIERE RNA KA 5 TATA HEZRE 4552
JEARETT B e 3 . CAAT HE 9 1F F 32 2 2
il 53 11 R G A0 %6, AN S ) B S A R 7 R 1
SENY Y BT A JE , mRNA FIE R £
BB s/b BRI B I E T . FEARSCH,
FAT I 1A% S R -3 A R 48 TESS KO B AE
LIRN o3 0T, L BB Tgfbp — 3 J7 3l + I g 5 5t
IR AL 22 bp AbAEAE TATA HE, (B2 78 L FiF
JEIC CAAT HEMFEAE B A Z 1) J&— 4> SPL 45
B, X SR R TA R—B TE
Igfbp -3 Ja g+ TATA HE L iifth Jo CAAT #E
FIAFTE, RS T 4 4 SPL WA 5., ©F
F 5% 2200, 76 P s 4N i o SP1 AT LA Igfbp -3
MR IR IE " WU SPL LEIR YT Igfbp —3 JE
DRI si 5 T A H A LA T . 7 Iefbp =2 I3 8+
TR BRI TATA HE R FE7E, 7 B iR
WX It B CAAT HE, B4 F55 R, 7E 5/
TATA HEMJE B+ 11,3 4~ SP1 25 &4 % T
ORI R FIBE T 1 Igfbp -2 J3 )
TURRIR R, BF5E 2 R B — AN AE SPL 454 i
Mo AIMEILXIBAFAE LA & & G/C [3EHE, Ul
] SP1 W] fig FlH: & & 5% R 1 45 & S [m] oy
Igfbp -2 IEEF Ik,

TEB Igfbp —2 Fl =3 Ji 8l 7 7 9 i BB AE 7
CAMP )i/ & 50 ——CREB, X R B A 11 3L %
IR G cAMP fyi#E . 7E K F C6 Glioma
YL, cCAMP fig LR BEARAE 1) J5 XA ) Tgfbp -
3 mRNA [k | [l 78 36 7 55 55 0 SR A
21 R 15 FC AN cAMP L RE RAYR BEAR A1 )y
I Igfbp —3 mRNA fy£5" . B FAC S
TR BT A0, B AT IR 5L = W cAMP BE 8 3%
PEH R Igfbp —2 mRNA B35, ] L
15 R A7 A CREB JT 4, {H /2 cAMP X fiff
Igfbp —2 Tl =3 FE PR 3k iy i 5 J5 LT g A [l
FLARBLSA F it — 2B TRAI ST .

JFF 240 A% R 2 R0 1 O P 5 PR A S P 3R ik
P — 2 S DR, FE I rh 3Rk e g, X IR £
IEEEE MG S HEEEN. HNF Rk %
£155 CCAAT/ $i5 7454 % 11 (C/EBP) HNF-1 .
HNF-3 HNF4 D %% & & H fl HNF-6 %575 K

KU FEME Igfbp -2 F -3 B F RS P AELE
EH4 T HNF-1 HNF-3 il C/EBP 74t 61
J5,3X 5 Chen"* 41 41 3635 BT I 45 SR I 45
TEHLFA AR I Igfop -2 H1 -3 mRNA 1
JHFHRZH A e i) 3k i AR, 3 R W B AT T vl RE X
Igfbp —2 1 =3 By R R B M EE . [H
i 5T & BAE /N R C/EBP X BRI & & i
TR . BT Igfop -2 H1 -3 JA 31 A ALE
i C/EBP {5, % W] IGFBP-2 il -3 A fig =
HE T AT .

LR ORI 45 R L W], GH 32 22 2 Jl i &5
A LA VARV AR L P A5 5308 g DA T 2% 28] 385 4 i
FIBEAE ok BH L 98 T A A AR o g,
MAPK ,PI3K F1 STAT {55 & 3 > ELMME
B i, B9 &k B GH % STAT %
T AT LAY A S BE R g sk, T Igf — 1Y, Ono
SEPIAIEST T STATSb A LU GH 31l Igfbp
-1 mRNA ik, RETE lgfbp -3 MR8 T)F
S EATH AL T —4> STAT 45505, {HiE GH
4% Igfbp —3 mRNA (KB EAN TG E STAT
ISPl B — T

Pit-1 75 R 78 AR5 v R 38, JF HAE =
GH,PRL, TSH 5§ Z Filt i {4 5 S M 25 IR 1 2 3k
TEAE T A A AT A I B K i Igfbp — 2 F1 -3
mRNA ik Pit-1 ] B2 Igfbp -2 Fl -3
TERER A RIRIG TR 1 TE8E Igfbp -2 F1 -3 )5
T ¥ A ¥ R BRI OR 2R
( glucocorticoid receptor, GR ) . M ¥ & % &
(estrogen receptor, ER) . Z# {2 7/ ( progesterone
receptor, PR) FIPE R e E R H LS B0 s . H'HE
R B A 3 WA AR B B R A SRS BT
Btk — Z ARG G50 RIKWIE LA %
GRE JTF IO — & 5 2 5 4 28 FUIR 4R
WS R IR TR, AT AR Al
LAY Tgfbp —1 mRNA 22kt ™, O L
INE Igfbp =2 Fl =3 WYL Rk ] RE A2 BB K
B E Y, H IGFBP -2 f1 -3 A[RES 5 T
FWEL ARG A%, ER F1 PR 7] L1 5 Igfbp -2
I -3 DNA {7 X345 45, &£ 9] IGFBP-2 FI -3
16 5 o MR 32 B [ I R i IR 4% . SRY
SRR AFEE— 2R T IGFBPs 25 T
KAENR T AEFIR T o

Kajimura 25> 5 5% % B0, B 2 fa Igfbp — 1 J3
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¥ EFEE DR ENKRAE RN T
(hypoxia inducible factor, HIF ) 45 4137 /&, , 15 K 4,
ARSI S o JJ i RS b Lgfbp — 1
mRNA )35k, [FIF, A Igfbp — 1 BT IR AR
AR HIF B, HoMIER# 7, Xt
5L W] IGFBP-1 5 JAACIRAS T 40 i i 4= AN
A G, SR, A SCHEBE Tgfbp -2 F1 -3 J5 3
THR®AE KB AER HIF 45607 5, X R
IGFBPs JS B 2525 oL, {H LI I R IA AT g 52 B A
[) 8 77 2CTR A, DT R FE 45 S i DR o

ARSCHERETE 3 T Tgfbp —2 F1 -3 FE[A B
W sl 7R84 R R B Tgfbp -2 Fi -3 Kk
PR AT BEAFTESL AL IR N s . AR IX 4k
TRAFIY B 2B JC A (B 2R D R A 5 B — 20 1
5% .
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Cloning and analysis of insulin-like growth factor binding protein —2
and -3 promoters in common carp ( Cyprinus carpio)

CHEN Wen-bo'*, LI Wen-sheng'* , LIN Hao-ran'"
(1. State Key Laboratory of Biocontrol , Institute of Aquatic Economic Animals and Guangdong Provincial
Key Laboratory for Aquatic Economic Animals ,Sun Yat-sen University ,Guangzhou 510275, China;

2. School of Resources and Environment ,Henan Polytechnic University , Jiaozuo 454000, China )

Abstract; Insulin-like growth factors (IGFs) system , including IGFs and IGF-binding proteins, plays a central
role in growth and reproduction of fish and higher vertebrates. In serum and extracellular fluids, most
circulating IGFs are bound to specific high affinity IGF-binding proteins( IGFBPs ) that can protect them from
degradation and modulate their actions. Common carp ( Cyprinus carpio) is one of the most economically
important fish in China. To improve the yield of common carp and get more economic benefits, the study of
mechanism of growth and reproduction is very important. In the previous study,the cDNAs of common carp
Igfbp —2 and -3 had been cloned, and the expression profiles and hormonal regulation were studied. The
results showed that common carp Igfbp —2 and —3 mRNAs were expressed in many various tissues and
different embryonic developmental stages, but the abundances were different significantly. To further
understand the regulation mechanism of Igfbp —2 and -3, the study of their promoters is necessary. So,in
this paper, the sequences of Igfbp — 2 and - 3 promoters were firstly cloned, and then the putative
transcription binding sites were analyzed. The length of Igfbp — 2 and — 3 promoters we obtained was
1142 bp and 1 067 bp, respectively. There was a consensus TATA box 22 bp 5’ to the start site of
transcription in Igfbp —3 promoter , while in the upstream there was a SP1 binding site instead of CAAT box.
Neither TATA box nor CAAT box was found in the promoter of /gfbp —2,only a SP1 binding site and rich
G/ C motif in this region. These results showed that the promoters of common carp Igfbp —2 and —3 did not
contain the characteristics of classic promoter. Furthermore, some other transcription binding sites were
observed in the two promoters,such as CREB,HNF, Pit-1,Oct-1 ,RXR,GR,ER,PR,SRY and so on, while
the STAT ( signal transducer and activator of transcription ) was only found in Igfbp — 3. These results
suggested that there were basic and hormone-inducible expression patterns of Igfbp —2 and — 3 genes.
However , the regulation mechanisms were not consistent between the two genes.
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