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SNPs detection of IGF2 gene and its relationship with carcass and
meat quality traits in Qinchuan cattle
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Abstract : PCR-SSCP technology was used to analyze the correlation of polymorphisms IGF2 (Insulin-like growth factor )

gene with carcass and meat quality traits in 186 Qinchuan cattle at the age of 24-month. C -~ T mutation in 120 and A~ G

mutation in 279 of IGF2 gene. Statistical analysis indicated that Qinchuan cattle with genotype BB and DD had significant
differences in slaughter weight, carcass weight, carcass length, carcass chest depth and eye muscle area (P<0.05). The dif-
ference in thickness of back fat was significant(P<0.01). Significant differences in marbling, tenderness, pHy4 of meat qual-
ity(P<0.05), but the differences in carcass depth and water holding capacity were not significant (P>0.05). Genotype AA,
DD were predominant genotypes and A, D were predominant alleles. The population containing B, D allele had more ex-
cellent carcass and meat quality than others, especially in the capacity of fat accumulate
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Table 1 Primer sequence, product sizes and annealing temperature
Primer Sequence of primer(5'- 3) Length of product(bp) Annealing temperature ()
IGF2-exon 2 F: CCTCAGCCTCATCCCCTCCTTTGC 217 63
R: CTGTGCTCTATTTGCTGTGTTGTCT
IGF2-intron 2 F: CCCTCCTTGCTTCCGTTCA 453 63

R : CTCCTCGTCCTCAAGGTCAACA




12 : IGF2 SNPs 1581
bp 1 2 3 4 35 M6 7 8 9 10 bp
(Acr : Bis=39 ' 1) 200V 10 min
, 120V 15 h, 453 217
1.6
B1 IGR2ERAE 2T FME 2 RS FHY B~
SSCP ’ M:DGL600 marker; 1~5: IGF2-intron 2 ; 6~10: IGF2-exon 2
Fig. 1 The amplified products of IGF2 exon 2 and intron 2
1.7 lg\]/f:n%GL600 marker; 1-5: Amplified products of IGF2-intron 2;
6—-10: Amplified products of IGF2-exon 2.
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Table 2 Genotype and allele frequencies of IGF2 gene in Qinchuan cattle populations

Locus Genotype No. of samples Genotype frequency Allele Allele frequency
IGF2-exon 2 AA 70 0.3763 A 0.6129
AB 88 0.4731 B 03871
BB 28 0.1505 ’
IGF2-intron 2 DD 154 0.8280 D 0.9140
DE 32 0.1720 E 0.0860
=3 FNHBKIGR2 EESHED R
Table 3 Genetic diversity of IGF2 gene in Qinchuan cattle populations
Locus Homozygosity Heterozygosity Ne PIC
IGF-exon 2 0.5254 0.4746 1.9033 0.3619
IGF-intron 2 0.8428 0.1572 1.1866 0.1449

PIC>0.5: ; 0.25<PIC<0.5: ; PIC<0.25:
PIC>0.5: High diversity; 0.25<PI1C<0.5: Moderate diversity; PIC<0.25: Low diversity.
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Table 4 Effects of different genotypes at IGF2 gene locus on carcass and meat quality traits

Genotype
Traits AA BB AB Mean
Slaughter weight (kg) 378.512+46.741° 399.542+78.042° 381.676+41.098° 386.576
Carcass weight (kg) 183.943+61.481° 195.712+30.245° 184.343+42. 345° 187.999
Carcass length (cm) 121.333£11.112° 129.845+8.749* 120.333£12.123° 123.837
Carcass chest depth (cm) 55.079+2.466° 61.450 £2.927° 56.362+4.613° 57.630
Carcass depth (cm) 62.303+3.056 64.523+2.429 63.405+2.664 63.744
. 1.377£0.16* 1.412+0.05* 1.351+0.07 8 1.380
Thickness of back fat (cm)
Eye muscle area (cm?) 65.057+17.378° 74.035+23.487" 72.946+40.396™ 70.679
Marbling 2.307 £0.453% 3.005 £0.135° 2.174 £0.467° 2.495
Tenderness 1.425+0.536° 1.243+0.411% 1.355+0.256° 1.341
pHas 5.89:+0. 42° 6.42+0. 93" 5.97+0. 61° 6.093
76.547+6.576 78.751+5.836 77.145+5.741 77.481

Water holding capacity (%)

>

Notes: Values within the same line with different lower case superscripts are significantly different at P < 0.05; and with capital superscripts

different at P < 0.01.
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Table 5 Effects of different genotypes at IGF2 gene locus on carcass and meat quality traits

Genotype
Traits DD DE Mean
Slaughter weight (kg) 399.504+48.256" 387.156+50.44° 393.330
Carcass weight (kg) 196.805+59.704° 179.834+62.462° 188.319
Carcass length (cm) 125.148+12.069° 120.490+11.162° 122.819
Carcass chest depth (cm) 61.304+3.510° 55.907+2. 645° 58.606
Carcass depth (cm) 60.789+2.719 60.308+3.506 60.549
) 1.388+0.591" 1.317+0.2728 1.353
Thickness of back fat (cm)
Eye muscle area (cm?) 71.548+20129% 66.705+17.316° 69.127
Marbling 2.442+0.112° 2.247 £0.534° 2.344
Tenderness 1.301+0.212° 1.425+0. 366" 1.363
pHas 6.097+0.589* 5.752+0. 8478 5.925
75.662+5.147 75.547+6.750 75.604

Water holding capacity (%)

>

Notes: Values within the same line with different lower case superscripts are significantly different at P < 0.05, and with capital superscripts

different at P < 0.01.
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