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Population genetic polymorphism of IGF-IR gene and its associations
with growth traits in Xiangxi cattle
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Abstract: Aiming at investigating molecular genetic characters and searching molecular marker-related growth traits in
Xiangxi cattle, the mutations of bovine IGF-IR gene partial sequence were detected by PCR and gene sequencing, and
PCR-RFLP was used to analyze population genetic polymorphism of IGF-IR gene. The results showed the expected 616
bp IGF-IR patial sequence PCR products was obtained, sequence analysis indicated that IGF-IR gene in Xiangxi cattle
contained a total of 34 SNPs, in which, one SNP had been reported in previous study, while 33 SNPs were firstly found in
this study. Two alleles (A and B) and three genotypes (AA, AB and BB) of g.551G>T locus in IGF-IR gene were
detected in Xiangxi cattle, A allele was dominate allele, which were in moderate polymorphism, and fitted in
Hardy—Weinberg equilibrium (P>0.05) in Xiangxi cattle population. The result of the association between polymorphism
and growth traits indicated that g.551G>T locus had no significant influence on height, body length, heart girth and body
weight of Xiangxi cattle (P>0.05).
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Fig.1 Electrophoresis patterns of PCR product for IGF-IR gene in

Xiangxi cattle

2.2 IGF-IR E[A SNP iR

IGF-IR
34 SNPs( 1) 32 SNPs
intron 12 2 SNPs exon 13 2
2 23 7 exon 13
2 SNPs(g.659 C>T g.668 T>C)
34 SNPs 2.551G>T

(12, 17-19] 33 SNPs
SNP
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Table 1 SNPs identified within IGF-IR gene in Xiangxi cattle

NSPs
g.157C>T Intron 12 157 bp C-T
2.160T>C Intron 12 160 bp T-C
2.166C>T Intron 12 166 bp C-T
2.190G>A Intron 12 190 bp G-A
2.192del GTG Intron 12 192~194 bp GTG
2.208C>T Intron 12 208 bp C-T
2.226T>C Intron 12 226 bp T-C
2.227 ins C Intron 12 227 bp C
2.244A>C Intron 12 224 bp A-C
2.266G>T Intron 12 266 bp G-T
2.274G>A Intron 12 274 bp G-A
2.276C>T Intron 12 276 bp C-T
2.287C>G Intron 12 287 bp C-G
2.312A>G Intron 12 312 bp A-G
2.322T>C Intron 12 322 bp T-C
2.333C>T Intron 12 333 bp C-T
2.345T>C Intron 12 345 bp T-C
2.350G>C Intron 12 350 bp G-C
2.359T>C Intron 12 359 bp T-C
2.386A>G Intron 12 386 bp A-G
g. 464A>G Intron 12 464 bp A-G
2.465ins G Intron 12 465 bp G
2.479C>A Intron 12 479 bp C-A
2481T>C Intron 12 481 bp T-C
2.528G>A Intron 12 528 bp G-A
2.549G>A Intron 12 549 bp G-A
2.550 del G Intron 12 550 bp G
2.551G>T Intron 12 551 bp G-T
2.565A>G Intron 12 565 bp A-G
g2.578T>C Intron 12 578 bp T-C
2.591T>C Intron 12 591 bp T-
2.618T>A Intron 12 618 bp T-A
2.659C>T Exon 13 659 bp C-T
2.668T>C Exon 13 668 bp T-C
GenBank (GenBank JQ924783)
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34 SNPs

Taq I
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Fig. 3 Sequecing results of PCR products from individuals with
IGF-IR genotype AA and BB
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IGF-IR g.551G>T
2 3
M DNA MarkerlI 1 BB 2 AB 3 BB AB AA BB A
4~6 AB 7 AA
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Fig. 2 Electrophoresis and genotyping for PCR product digested g.551G>T
by Taq I Hardy—Weinberg
(P>0.05)
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Table 2 The population genetic characters of g.551G>T locus in IGF-IR gene in Xiangxi cattle
/
AA 0.390 2 (80) A 0.609 8 12313 0.3637 0.4759 1.908 1
AB 0.439 0 (90) B 0.3902
BB 0.170 7 (35)
()
25 IGF-IR £[& g.551G>T IS & 554K
REIKER S 4 g351G>T

( 3 3

(P>0.05) ( 4

A

%3 IGF-IR #[ ¢.551G>T (L AR FEEE K& Z L
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Table 3 The effects of g.551G>T locus in IGF-IR gene on growth

traits in Xiangxi cattle

/ /em /em /em /kg
AA 80 129.9542.03 134.99+3.61 153.26+£5.94 320.72+12.83
AB 90 128.78£1.62 1322142.84 152434429 303.67+8.66
BB 35 127.62+1.25 128944347 149.58+5.73 288.44+5.84

%4 IGF-IR £ 9.551G>T LAt F E £ K
KEYE LR AL
Table 4 The Effective of different alleles of g.551G>T locus in
IGF-IR gene on growth traits in Xiangxi cattle

A 0.46+0.15 1.16+£0.09 0.63+0.17 6.38+1.42
B -0.71£0.24  —-1.81£0.14 -0.99+0.27 -9.96+2.22
3 it i®
[12, 17-19]
IGF-IR 616 bp

GenBank
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