Chinese Journal of Zoology 2007 42 2 39 ~45

-1 IGF-1 c¢DNA

@® @ @ =
@ 400716 @ 400047
-1 IGF-1
Myxocyprinus asiaticus RNA cDNA pMD-
18T -1 IGF-1 cDNA
489 bp ORF 486 bp 162
IGF- 1 IGF- |
IGF-1 ¢DNA
Q955 Q78 A 0250-3263 2007 02-39-07

Molecular Cloning Sequence Analysis and Tissue Expression of Insulin-like
Growth Factor [ in Chinese Sucker Mpyxocyprinus asiaticus

ZHENG Kai-Di”  CHEN Xiao-Chuan®” LI Ying-Wen”"
@D College of Animal Science and Technology — Southwest University ~Chongging 400716
@ School of Life Sciences  Chongqing Normal University ~Chongging 400047 ~ China

Abstract The insulin-like growth factor I IGF-1 ¢DNA was obtained from the Chinese Sucker Myxocyprinus
asiaticus  liver mRNA by RT-PCR using a set of primers designed according to IGF- I gene sequences of several other
animals. The PCR products were inserted into the pMD-18T vector. It was demonstrated through sequencing that this
fragment was IGF- I gene cDNA. It is 489 bp in length and contains one open reading frame ORF 486 bp which
encodes a polypeptide containing 162 amino acids. The amino acid sequence of Chinese Sucker IGF- 1 was high
homologous to that of other cyprinid fishes. RT-PCR revealed that IGF- I was expressed in many tissues of Chinese
Sucker. IGF- I was high expressed in liver followed in pancreas and gonad and slightly expressed in the brain
pituitary gland gill heart and spleen. There was no obvious expression in the intestine kidney and muscle.
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Table 1 Primer names and sequences used in this study

Primer names Primer sequences

IGF-1 F1 5'-CATGTCTAGCGGACATTTCTTC-3'
IGF-1 F2 5'-GTGTGTGGAGACAGGGGCIT -3’
IGF-1 R1 5'- GCCTACAATGCGATAGTTTCTGCC -3’
GSPF 5'- GTGGGCGTTGGTGTGATGTCT -3’
GSPR 5'- ATAGTTTCTGCCCCCTGTGTT -3’
Bractin F 5'- CCATCTCCTGCTCGAAGTC-3'
B-actin R 5'- CACTGTGCCCATCTACGAG-3’
1.4 IGF-1
1.4.1 cDNA S pg
RNA M-Mul.V
cDNA
1.4.2 PCR 1.4.1 cDNA
F1 Rl PCR
94°C 3 min 94°C 30 s
60°C 30 s 72°C 45 s 35
72°C 10 min
F2 R1 PCR
1% PCR
1.4.3
pMD18-
T DH5«a
PCR
1.5 IGF-1 Clustal X N-J
method
Clustal X tree view
IGF- | GenBank
fill Ietalurus
punctatus  Channel Catfish ~ AAQ56592

Oncorhynchus kisutch Coho Salmon AAA49410
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814 ( Cyprinus carpio , Common Carp) BAA11879;
8 1 ( Cirrhinus molitorella , Mud Carp) AAY21902;
60 8§ ( Oncorhynchus mykiss, Rainbow Trout )
AAA49412; L 8] ( Acanthopagrus schlegelii , Black
Sea Bream ) AADO1917; BE & 1 ( Danio rerio,
Zebrafish) AAI14263; ** 8F ( Paralichthys olivaceus ,
Halibut ) AAB94052; #} 4 1 B &
( Epinephelus coioides , Orange-spotted Grouper )
AASOTI83; K #t 4 #5 ( Myoxocephalus scorpius ,
Shorthorn Seulpin) CAA73162; 4 # JIVEE ( Xenopus
laevis, African Clawed Frog) AAA70330; B ( Mus
musculus, House Mouse ) AAHI12409; 3% ( Gallus
gallus, Chicken ) NP_001004384; A ( Homo
sapiens, Human ) CAA40342; IGF-1I : B ( Mus
musculus , House Mouse ) NP-034644.
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Fig.1 Agarose gel electrophoresis of total RNA from tissues of Chinese Sucker
B:fii; PrafEk; G ; H:lrs S:F8; L S:Hf: Go: TR K:H M ALK .

B:brain: P:pituitary: G:gill; H:heart; S:spleen: L:liver; I:intestine; Go:gonad; K:kidney; M:muscle.

22 IGF- 1 ERREBHMRENFISH M
B iTAE S RNA #858 RT-PCR ¥ 5, 7= 4] 48 35
BEBEEE R Ik 20 47, 5B — S 4 15 B £4 500 bp
MR E (I 2:a), % Z 8 8515 529 300 bp
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Fig.2 Agarose gel electrophoresis of PCR
products of IGF- I ¢DNA from Chinese Sucker
a NB—RYHEAR b MBE R HE R, Marker: DI2000.
a is the result of first PCR; b is the result of nested PCR.
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IGF- 3 GenBank 2 4 5
IGF-T

1 ATG TCT AGC GGA CAT TTC TTC AGT GGG CGT TGG TGT GAT GTC TTT AAG TGT ACC ATG CGC 60

1 M S S G H F F S G R w C D vV F K C T M R 20
61 TGT CTC TCG TGC ACC CAC GCC CTC TCG CTG GTG CTG TGC GTC ATC GCG TTG ACT CCC GCG 120
21 C L S C T H A L S L v L C v 1 A L T P A 40
121 ACA CTG GAG GCG GGG CCG GAG ACG CTG TGC GGG GCG GAG CTT GTT GAC ACG CTG CAG TTT 180
41 T L E A G P E T L cC G A E L Vv D T L Q F 60
181 GTG TGT GGA GAC AGG GGC TTT TAT TTC AGC AAA CCG ACA GGA TAT GGG CCT AGT TCG AGA 240
61 v C G D R G F Y F S K P T G Y G P S S R 80
241 CGG TCG CAC AAC CGT GGC ATC GTG GAC GAA TGC TGT TTT CAG AGC TGC GAA CTG CGA CGG 300
81 R S H N R G 1 vV D E ¢ C F Q s C E L R R 100
301 CTC GAG ATG TAC TGC GCG CCT GTG AAG CCA GGC AAA GCT CCA CGA TCT CTA CGA GCA CAA 360
101 L E M Y C A PV K P G K A P R S L R A Q 120
361 CGG CAC ACA GAT ATC CCA AGG ACA CCA AAG AAA CCT ATA TGC GGA CAT AGC CAC TCC TCC 420
121 R H T D 1 P R T P K K P I C G H S H S S 140
421 TGT AAG GAC GTT CAT CAG AAG AAT TCG AGC CGA GGA AAC ACA GGG GGC AGA AAC TAT CGC 480
141 C K D V H Q K N S S R G N T G G R N Y R 160
481 ATG TAG 486
161 M = 180

3 IGF-1 cDNA

Fig.3 Nucleotide sequences and encoded amino acid sequences from IGF- I ¢DNA of Chinese Sucker
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Fig.4 Multiple alignment analysis of IGF- | amino acid sequences
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Table 2 The homology comparision on IGF- [ amino acid sequences between Chinese Sucker and other vertebrates

fil

fin Black
Common Mud  Rainbow Coho  Orange- Bastard ~ African
. Zebrafish Channel g Sea  Shorthorn . ) Chicken Human  Mouse
Carp Carp Trout Salmon  spotted . .. Halibut Clawed
Catfish Bream  Sculpin
Grouper Frog

Chinese  94.4 93.2 91.4 79.0 78.1 77.8 73.5 71.0 69.8 61.1 66.0 64.7 60.8 59.4
Sucker

Orange-spotted grouper

595
Black Sea bream 3

Shorthorn sculpin

Bastard halibut 3.1 IGF- I

Rainbow trout IGF- I cDNA 161
998 Coho salmon IGF- I
Channel catfish

Chinese sucker

Zebrafish 94.4% 93.2% 91.4%

575 Common carp
African clawed frog

737 Chicken ﬁ]: ﬁ
Mouse 69.8% T73.5% 71.0% 79.0% 77.8%
61.1% 78.1%

=

Mouse IGF- IT

IGF-
5 GF-1 66.0% 64.7% 59.4% 60.8% 2
Fig.5 Phylogenetic analysis of trypsin of vertebrates 5
GenBank
1 000 bootstrape IGF- 1
The correlation sequences were downloaded from GenBank. For
GenBank accession numbers refer to Materials and
methods. Numbers indicate the bootstrape values from 1000
replicates. The horizontal lines indicate genetic distances.
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Fig.6 Agarose gel electrophoresis of PCR products using RNA template eliminated genomic DNA
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Fig.7 IGF-1 expression in various tissues of Chinese Sucker
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