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F I mRNA, BGEBERH mRNA Bt H
ERELBEM ONA S —#, 15 PCR 4%
e IGF-1 cDNA, T IGF 1 #EHEFHRE.
RIMMME SR ERRERLEZNMEER IGF- 1
AINAFFI S M —%5I . L#F W 5-AT-
GACTTCAAACAAGTTCAT-3; F #f 3l #: 5
CTAAATGCGATAG TTGCTTCCC-3 . 12 R % {4
MTF: 94C T4 3 min: 94T 1 min, 55C 1 min,
72T 1 min, I 35 /l\'f)ﬁff;, 72T 10 min, PCR 7=
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B fE 95 %, 0.3% Tween-20, 1 X PBS, pH 7.3),
FHUE; HEEANAE R — T A% 37C
B|E I hr, 2BEHE (1 xPBS, 0.3% Tween-
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11 and OEHO0 volve 7.5
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pUESE TS B ER (S conlaining pOEEAT-3) 30§ dal
i 0 L E T A B Sioon containieg tecombinent plas:
widd but without induetioni 4 S Ty AL E A TIE
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Fig.4 Comparison of the cloned Grass

carp and Common carp Ea2 subtype IGF-[ ¢cDNA with
the four subtypes of Raintow trout [GF- [ ¢DNA
EES4 B URFNHAERT . cap IGF- | Ea2 15 8 1 H198
Ea2 E & IGF-] cDNA (Different regions of the E domain are in-
dicated in diffcrent shades; carp TGF-I Ea2 indicates Grass carp
and Common carp Ea2 subtype IGF-1 cDNA)
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M Cao % T 1989 £ MAR A S04 i o IR 7e i
fi IGF-T cDNA, FE¥EHFHR IGR-1 4 T4
PHME., THEMALERCEWNERE I T
IGF-1cDNA, # T MM AIMAT IGF-1 af 1,
WHK AR B N Ea-1, Ea2, Ea3 fl Ead. E
K4 T EEEEHETAHR, Eal, Ea-2 i Ea-3
FEAGRZE P 12 MW ETTE (H4),
HAFE TR IGF-1 cDNA Y E K3 3" 5835 & la] —
MEmMEL, B REFOAFELBREMT YUY
IGF-1 mRNA, &0 H5I e 3 s o
¥, BT MKEAFAERY G L — 4% DNA #F,
AREAFI G EAE S Ea2 TR, FAHRA]
BEAMUENZCEEAFEARIIN EERE
& — M AR IGF-1 mRNA: 3% 5 Duguay %
(1992), Wallis ¥ (1993). Shamblott % (1993)
LR Duan (1998) A4S &R MFRE E AN,
T 5 Liang % (1996) MFRER %, mAY &
s G-I MESE—%, tHEaMEHN
17 EER. FAERINENRN A NESaRE
IGF-l mMRNAM ERBERA LERE—-EER . BT

BAT B A IGF- T (8 38 b R LR AT 4149,
MAEHHAREAR KR EE LK Ea2. Baif
— LRy EFAR .

EHEMH IGF- 1 BAMEXEBITY Se:Mm
Ha4AR, Bh o A% BREN _#%ED K
. SHNEORREENEOR M EERNYLEY
BHAET D K, BkEI#EN 6P £HM D
ESEMAGARER. IGF-I1BEHAED C £%HME
KW EHMLMARTHE, E, 906 e
IGF-TERKM 47 M HERBEE MM UE 7T P ER
BHER, WY IGF- I EXKHMOIEHYE
MPRFE, HlflaifMa® G-I WEXEA
AR MM F B, Shimatsu % (1987) Y HEWM E
B BB R XM AMIIEE. FEEWMAL LN
IGF-1 b E B4 (IBEI) 415 — > EeE kit — 4
FRTE M. aX EKENERREFEASE
BREE C BB LMNIE S HEIL (signal motil) . Sham-
blott % (1993) HUFEME IGF-1 Ead, 3, #H 2
BRSINSGAE 1 TR ESHARBRB S, o
T4 E XA IRABLR AL

FXPEMOSTREREREAL, KHT
HRmWEAREM IGF-1 2AFY, REFETER
FHRYRAMEEODOOH R 0.7 158, IMA
BEF OS5 mmol/LHEIPIGIES 4 e 24 . 8#8
S5EEH IGF ] EBN3 TEERMER. Ak
A CHBIPLEE 8 1GF- 1 B4 L 3 T Western Blot
ath, BREURESPREREEN, URTR
SEER NI A IGE-1 8 &K F 5 8 s
MEHHER, ABAEAN GST MK/ IGF-] 2
lo) 4 — A~ L R RE D07 o, i A O I T AR S
BMEH 2 MEER (HERMZEM) M IGF-1
EMEED. Moriyama ¥ (1993) St &M B
HRZRAMEHEHSES 1IGF-] EHTE3.9-250
ng/mL W B M RE B 3% P Bk fa SE IR ERBE
EfERBERBEE, EREERELMNEA
IGF-TEBRELYNME, BN EEKRKE
EEFATMA IGFR-1., UKRMEAIESEHET
a8 IGF-1 shfeffE LA IR .
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5 X & FE(Abstract)

CLONING AND EXPRESSION IN PROKARYOTE OF GRASS
CARP IGF-] c¢cDNA"

HUA Yi-Min LIN Hao-Ran™

(institute of Aquatir Economic Animal, Scheol of Life Science . Zhongshan University . Guangzhou 510275, Chanu)

Fragment of open reading frame of Grass carp ( Ctenopharyngoden idellus) ¢cDNA was cloned for the first
time from liver by RT-PCR technique using a set of primers designed according to the closcly related Common
carp IGF-1 <DNA. Sequence analysis showed that similar to Common carp IGF-1 ¢DNA, the cloned Grass carp
IGF-1 ¢DNA was also Ea-2 subtype, and the homology of nucleotide sequence in open reading frame was up 10
95% compared with the counterpart of Common carp, only nine amino acid were different between the two pre-
pro-1GE-1 5. The homology of nucleotide sequenee in ORF of Grass carp was 63% comparced with the counter-
part of human. Grass carp and Common carp mature pratein differed in only two amino acids, while (irass carp
and human mature protein differed in 13 amino acids. The fragment of Grass carp IGF- ] DNA which expressed
mature gelGF-T protein, was subcloned into a GST fusion expression vector, pGEX-4T-3, to construct a recom-
binant expression vector, pGEX-4T-3-gcIGF-1 . The pGEX-4T-3-gcIGF-1 was then transformed into E. col-
i, BL21. When cultured and induced by IPTG, high amount of GST-gelGF-1 fusion protein was expressed in
the transformed BL21. The recombinant IGF-1 protein had immune activity showed by Western Blotting tech-
nique.

Key words Grass carp ( Crenopharyngoden idellus), 1GF-1 , Cloning., Expression, Prokaryote
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