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Molecular cloning and sequence analysis of insulin-like growth
factor I IGF-1 cDNA from Cirrhinus molitorella
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1. South China Sea Fisheries Research Institute CAFS — Guangzhou 510300  China
2. School of Life Science  Zhongshan University ~ Guangzhou 510275  China

Abstract Total RNA was isolated from Cirrhinus molitorella liver tissue. The ¢cDNA encoding insulin-like growth
factor I IGF-I was amplified by reverse transcription polymerase chain reaction RT-PCR strategy using isolated
total RNA as template. The amplified ¢cDNA fragment was inserted to vector pUCm-T. The cloned cDNA was
sequenced and the amino acid sequence of Cirrhinus molitorella 1GF-1 was predicted . The nucleotide sequence and
deduced amino acid sequence shared 95.2% and 100% homology with that of Cyprinus carpio mature IGF-I
peptide. Analysis of E domain indicated that cloned Cirrhinus molitorella belonged to IGF-1 Ea-2 subtype.
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Ea-2 Fa-3 Ea4 Cyprinus carpio

Carassius auratus

Tilpia mossambica

Sparus macrocephalus Clarias macrocephalus Cottus scorpius IGF-1
1 2
Ctenopharyngodon idellus 1GF-1
IGF-1 IGF-1
Cirrhinus molitorella RT-
PCR IGF-1
1
1.1
1.1.1
1.1.2
pUCm-T DH5a
1.1.3
T,DNA RNA Trizol Reagent
THERMOSCRIPT™ RT-PCR System invitrogen
1.2
1.2.1
Trizol
Reagent -80°C RNA
1.2.2 RNA
Trizol invitrogen Trizol Reagent
RNA RNA
1.2.3 RT-PCR
IGF- 1 IGF- I ¢cDNA
1 Pi-IGF 5" -ATGACTTCAAACAAGTTCAT-3' Py-IGF 5' -CTAATGCGATAGTTGCTTC-3’
THERMOSCRIPT™ RT-PCR System cDNA PCR RNA
oligo dT 5y 65C Smin cDNA 60°C 60min

c¢DNA invitrogen PLATINUM Taq DNA Polymerase Hight Fidelity
PCR 30 PCR 94°C 120s 55°C 60s 68°C 45s 72C
10min PCR 0.2pu L Taq DNA PCR
PCR 72°C 10min S5uL. PCR 1.5% 1 540bp
1.2.4 IGF- T ¢cDNA
PCR 1:1 pUCm-T T,DNA
DNA pUCm-T pUCm-IGF DH5a
3
1.2.5 DNA

DNA
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2
2.1 RNA RT-PCR IGF-1 ¢cDNA
50mg RNA 1% 28s 18s 5.8 3
rRNA 28s 18s RNA 1 RNA
Oligo dT cDNA mRNA PCR
540bp
2.2 IGF-I  ¢DNA
DNA Taq PCR DNA Taq
PCR A T PCR DNA Taq 72C
10min PCR A PCR T
DHS5a 5 pUCMIGF-12 pUCmIGF-13 pUCmIGF-14 pUCmIGF-17 pUCmIGF-
8 Pal 540bp 2
s
1E5 2500
o —
Ba—
FHKI—
0=
i—
M
1 RNA 2 PCR pUCm-GH
Fig.1 Total RNA of liver Fig.2  Electrophoresis of RT-PCR products and
restriction pattern of pUCm-IGF
M 100bp DNA ladder 1. pUCm-IGF/Ban H1 + EcoRI
2. PCR Products
2.3
pUCmIGF-12 pUCmIGF-13  pUCmIGF-14 3
BLAST  GenBank-EMBL IGF-1
IGF-1cDNA 3 IGF-IcDNA
ORF 483bp 161 IGF-1
ATG TAG GenBank EMBL DDBJ
AY069945
3
RT-PCR IGF-1 ¢cDNA IGF-1
IGF-1 IGF-1
BCAD EG6 44 B 29 C 10 A 23 D E
8 47 BCAD 4 Cys™ CysP® Cys™ Cys™ Cys'B
Cys*? 6 3 IGF-1 DNAsis
DNA Tool IGF-1  IGF-I IGF-1 17.8kD pl  8.67
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1 ATG TCT AGC GGT CAT TTC TTC CAG GGG CAT TGG TGT GAT GTC TTT AAG TGT ACC ATG CGC
1M 8§ 8 6 H F F @ 6 H W € D V F K € T M R

............................... signal peptide........ ... ... .. ... ... .. .. .. ...

61 TGT CTC CCG TGC ACC CAC ACC CTC TCA CTG GTG CTG TGC GTC CTC GCG TTG ACT CCC GCG
216 L P € T H T L S L VvV L €€ V L A L T P A

121 ACA CTG GAG GCG GGG CCG GAG ACG CTG TGC GGG GCG GAG CTT GTA GAC ACG CTG CAG TTT
41T L E A G P E T L € G A E L V D T L Q@ F

181 GTG TGT GGA GAC AGG GGC TTT TAT TTC AGC AAA CCA ACA GGA TAT GGG CCT AGT TCG AGA
6tv ¢ 6 D R G F Y F 8 K P T 66 Y G P S S R

..... C-domain......|.....................................A-domain.............
241 CGG TCG CAC AAC CGC GGC ATC GTG GAC GAG TGC TGC TTT CAG AGC TGT GAG CTG AGG CGC
8 R 8§ H N R G ' V D E € ¢ F Q@ S G E L R R

....................... oo D=domain. ..o
301 CTT GAG ATG TAC TGT GCG CCT GTA AAG CCC GGC AAA ACT CCA CGA TCC ATA CGA GCG CAA
1ML E M Y C A P V K P 6 K T P R S | R A Q@

..................................... E-domain............ ... .. ... ... ...

361 CGG CAC ACA GAC AGC CCC AAG ACA GCA AAG AAA CCT GTA TCC GGA CAT AGC CAC TCT TCC

121R H T D S P K T A K K P V 8 6 H S H s s

421 TGT AAG GAA GTT CAT CAG AAG AAC TCG AGC CGA GGA AAC ACA GGG GGA AGC AAC TAT CGC

4¢ K E V H @ K N S 8 R 6 N T G G S N Y R
A

481 ATT TAG

161 | *

3 IGF-1 ¢cDNA

Fig.3  Nucleotide sequence of C. molitorella 1GF-I1 ¢cDNA and predicted amino acid sequence

IGF-1 7.763kD pl  7.59
IGF-1 IGF-1
IGF-1 IGF-1 44 IGF-1
61 BCAD E S5 93%
A 89.9% C D E 93.3% 95.8% 91.5% B
100% IGF-I 4 IGF-1 54.8%
IGF-1 IGF-1 C E IGF-1
E 47 7 IGF-Ib E
E C Shamblott ~ Chen > IGF-I
Ea-4 IGF-1 Ea-3  IGF-I Ea-2 N 1 E
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Sakamoto  ®  Duan  Duguay ’ IGF-1 IGF-I mRNA
IGF-Ia E Ea-1 Ea-2 Ea-3  Ea-
4 Ea-1 E 35 Ea-2 47 Ea-3 62 Ea-4 74
IGF-1 E 47 IGF-1 IGF-1 Ea-2
Liang 8 ¢DNA IGF-T Ea-2
IGF-1
IGF-1 IGF-1
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1 1 2 2
1. 200090 2. 201507
2000 1 -12
12.24+1.92 ¢/L 2.12+0.27 mmol/L pH 7.99+0.11 Cl- 6.64
£1.04 ¢/I.  Na* +K* 3.76+0.60 ¢/L CIfy
Nt 1.32+0.44 mg/L NH; - Nt 19.7% NO; -N  78.8% NO; -N 1.6% PO}~ -P
2.04+1.57 pg/L N/P 647 CODy,  6.89+1.76 mg/L

BODs 2.56£0.52 mg/L DO 7.95+0.56 mg/L





