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Abstract: Insulindike growth factor 2 gene was one of important genes controlling muscle growth and fat

deposition in animals. In this study we isolated 5 475 bp IGF2 including complete coding sequence 669 bp

which interrupted by 3 introns and encoded 222 amino acids from GIFT strain Nile Tilapia Oreochromis

niloticus. Total eleven SNPs were found at GIFT strain Nile Tilapia O. niloticus IGF2 exons and introns through

comparing sequences from 10 individuals. The genetypes of intron 1 621 nt and exon 3 161 nt were studied and

the correlation of fish shape weight gain with different genetypes were analyzed in this paper. Tetra-primers
ARMS was performed to detect the SNP locus at 621 nt (C/T) of intron 1. The results indicated that the
frequencies of CC CT and TT were 0.32 0.32 and 0.36 in male population and 0.38 0.38 and 0.24 in

female population respectively; there was only a remarkable correlation between different genotypes with male

GIFT strain Nile tilapia O. niloticus body shape (height/length) (P <0.05) CC individuals were significantly

higher than CT and TT individuals. The SNP locus at 167 nt (A/G) of exon3 was a nonsense mutation but it
changed the restriction site of MSP [ . So PCR-RFLP was used to detect the genotypes only GG and AG

individuals were found with the frequencies of GG and AG 0.71 and 0. 19 in male population and 0.75 and

0. 25 in female population respectively; there was only a remarkable correlation between different genotypes with

male GIFT strain Nile tilapia O. niloticus weight gain (P <0.01) GG individuals were obviously higher than

AG ones.
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Table 1 Primer sequence annealing temperature and product

('3 )
Primer Use of primer Sequence of primer Annealing temperature Product
F1 IGF2 ATGGAAACCCAGCAAAGATACG 55 1 2
R1 CAAATGAGCAATCACGCAGC (1 130 bp)
F2 CACTGGCCCTGACGCTCTA 55 2 3
R2 CTTGGCAGGTTTGGCACA (2 867 bp)
F3 CGTAGAGGAGTGTTGTT 55 3 4
R3 TCACCCTCAAAACTCTT (1 757 bp)
C-outer F Tetra-primers TGACTTAATTTGAGATGATTTTCTTTTGCC C-274 bp
C-nner R ARMS SNP CTCAAATGTTCGACAAAGTAGAAATGCA 61
T-nner F FTGGAAAGCTGGTGAGACTGGCGA T-478 bp
T-outer R GACTCGTCGAAGACATCCTCTGGACC
Exon 3 PCR-RFLP CTTTGCTCCAAGGGCTGCTAT 56 3(397 bp)

Exon 3 SNP

RTGAATGGGGGCACAGGAGATGG
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1.2.4 DNAStar IGF2 669 bp 3
Clustal W 1. 83 . ( 2) GT-AG
v . 222 .
SPSS GLM ( General Linear Model)
. . (AHO06117) - (EU272150)
2 93.2% 98. 6%
¢ 2
2.1 IGF2 IGF2
1GF2 5 475 bp GC ( 2).
GenBank GQ849008 .
2 N IGF2 GC
Table 2 The lengths and GC contents of different regions of IGF2
GIFT strain Nile tilapia Oreochromis niloticus Oreochromis mossabica
Length (bp) GC GC content (%) Length (bp) GC GC content (%)
1(ATG ) 75 51 75 52
Exon 1
1 Intron 1 848 45 848 45
2 Exon 2 172 54 172 48
2 Intron 2 2616 41 249 41
3 Exon 3 182 57 182 57
3 Intron 3 1342 41 363 42
4(TGA ) 240 56 240 55
Exon 4
2.2 IGF2 SNPs 3 IGF2 SNPs
10 1 508 nt Table 3 The SNPs of different regions of
4:6 A/G 598 nt 614 CIFT IGF2
A/G 621 nt 4:6
Region Locus Mutation  No. of sequences  Ratio
C/T ; 2 4 nt 4:6 -
1 508 A/G 10 4:6
A/C 27 nt  4:6 C/G Intron 1 598 AIG 10 6:4
87 nt 6:4 T/G ; 3 621 C/T 10 4:6
161 nt  6:4 AIG 3 2o A 19 o
nt 6 ’ Exon 2 27 cIG 10 4:6
165 nt 6:4 C/T 182 nt 87 T/G 10 6:4
7:3 A/G 222 nt  5:5 3 161 A/G 10 6:4
Exon 3
C/T 1239t 535 3165 /T 10 6:4
C/T o 2 4ntA/C Inron 3 182 AlG 10 7:3
(K/Q) 222 C/T 10 5:5
1 239 C/T 10 5:5
11 SNPs SNPs 2.3 IGF2SNPs
C 3). 1 621 nt 3 161
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Fig.1 Electrophoresis patterns of intron 1 genotype
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Fig.2 Electrophoresis patterns of exon 3 genotype
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Table 4 Genotype and allele frequencies of IGF2 gene in GIFT populations
Locus Sex Genotype No. of samples Genotype frequency Allele Allele frequency
Male TT 32 0.36 T 0.52
CT 29 0.32 C 0.48
1 CcC 29 0.32
Intron 1 Female TT 24 0.24 T 0.43
CT 39 0.38 C 0.57
cC 39 0.38
Male GG 64 0.71 G 0. 86
3 AG 26 0.29 A 0.14
Exon 3 Female GG 76 0.75 G 0.87
AG 26 0.25 A 0.13
2.4 IGF2 N CC
SPSS GLM (General Linear Model) / TT.CT (P <0.05)
IGF2 N / CT > CC >TT
(P >0.05)
o 1 621 nt N cC > CT >TT
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(P >0.05); (P >0.05) / TG
. (P >0.05) / T / T
TT > CT > CC TG TG
/ CT > CC TT o 3 161 nt N
>TT TT > CC
> CT o 2 N / /
TT / GG > AG
TG (P <0.05) / GG
T TG AG (P <0.01);
(P >0.05) T . (P >0.05)
TG (P AG > GG GG
>0.05) ; . > AG C 5.
5 IGF2 N
Table 5 Correlation of different genotypes with body shape and weight gain
Traits
Fish shape
Locus Sex Genotype / /
Weight gain
Height/length Thickness/length
1 TT 0.384 +0.008" 0.192 £0.003 480. 563 +26. 437
Intron 1 Male CT 0.384 +0.007" 0.200 0. 003 518.000 +21. 640
cC 0. 400 +0. 004" 0. 199 £0. 004 535.172 +19. 419
TT 0.370 £ 0. 004 0. 190 £0. 003 367.125 +£19. 372
Female CT 0.369 +0.003 0. 196 +0. 002 346. 487 +12.526
cC 0.366 +0.009 0. 193 +£0. 005 361.436 +14.535
3 GG 0.394 +0. 004 0.197 £0. 003 532.750 = 14. 827*
Exon 3 Male AG 0.381 +0. 009 0. 196 £0.002 454.769 +25. 687"
GG 0.367 +0. 005 0.193 £0.003 360. 211 +10. 305
Female AG 0.372 +0.003 0.195 +0.003 347.846 +15.295

Values within the same column with different lower case superscripts are significantly different at P <0. 05 ; and with capital superscripts

are significantly different at P <0.01.
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