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Polymorphisms of ZAG gene with growth traits in Jiaxian red cattle
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Abstract: The main function of ZAG gene is to enable the decomposition of fat, and reduced fat content. In this study,
polymorphisms of four loci (Z1, Z2, Z3, Z4) at the coding region of the bovine ZAG gene were detected in 145 Jiaxian red
cattle, and polymorphisms were found on Z1, Z3, Z4 loci. The fragments showing different SSCP patterns were sequenced,
nd a total of six SNPs (C115T, A3257G, A4013G, T4027C, C4032T, and T4120C) were found. The Z3 locus of ZAG gene
was at Hardy-Weinberg equilibrium, while Z1 and Z4 loci of ZAG gene were not at Hardy-Weinberg disequilibrium. The
association analysis of different genotypes with some of the growth and development traits showed that the individuals with
genotype AC had a larger body length, heart girth, circumference of cannon bone, body weight than the individuals with
genotypes AA and AB (P<0.05 or P<0.01, respectively) in Z4 locus. It is suggest that Z4 locus may be one of the

marker-assisted selection used as growth traits in Jiaxian red cattle.
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Table 1 Primers for PCR amplification

*

Loci Fragment position Primer sequences (553 7T Annealing temperature ()
Z1 1~182 ACATTGTCTGCTGCCTGC 58.7
(exonl) TACCTCCCCTCCGTTCTT
72 1998~2375 AGGGACGCCACTCCTCAAAG 61.3
(exon2) TGCTTCCATCCCGCTCAC
Z3 2928~3315 TGGTGGCAGACTGTGCAAGA 63.8
(exon3) GCATAGGCAGCAGCGGGTA
Z4 3901~4327 ACACCCTGTCCCTCCACA 64.5
(exon4) AGTCTTCCCTCCCAAATCC
i NC_007326
Note: * Corresponding to the position of NC_007326.
1.2.2 PCR-SSCP 427 5 43§ 7 ) oy = Bl - , DNA
5 uL PCR 5 uL (98% ABI3730
0.025% 0.025% 10 mmol/L
EDTA (pH 8.0) 10% ), 98°C 10 min, 1.2.3 43 07
s 5 min, PopGen32 ;
10% SPSS 13.0 (GLM)
: SSCP i
PCR

Y = p + age+marker+MA+e
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1A) T AA GenBank NC 007326
, AB NC_ 007326
115 C>T
72 1 SSCP
NC 007326 )
Z3 2 SSCP (AA AB)( 1B)
T AA NC 007326
, AB NC_007326
3257 A>G
74 3 SSCP (AA, AB
AC)( 10) AA,AB AC
NC_007326 ,
4032C>T  4120T>C , AB
4027T>C , AC 4013A>G
4027T>C 4032C>T
4013A>G, 4027T>C, 4120T>C
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Fig. 1 SSCP electrophoretic patterns of PCR products in
Jiaxian red cattle

A: Banding pattern of Z1 SSCP; B: Banding pattern of Z3 SSCP; C:
Banding pattern of Z4 SSCP.
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Table 2 Genetic diversity of ZAG gene in Jiaxian red cattle

Genotype frequencies Allele frequencies

: 2
Loci AA AB AC ™y B C He Ne PIC x

Z1 0.60 0.40 - 0.79 0.21 - 0.32 1.47 0.27 P<0.05
72 1.00 0 0 1.00 0 0 0.00 1.00 0.00 P>0.05
z3 0.95 0.05 - 0.98  0.02 - 0.05 1.05 0.04 P>0.05
Z4 0.61 0.31 0.08 0.81 0.15 0.04 0.32 1.48 0.29 P<0.05
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Table 3  Effects of genotypes of ZAG gene exon 4 on bodyweight and body measurements of Jiaxian red cattle

Growth traits Genotype
AB AC
Body height (cm) 125.16+0.60 123.88+0.88 127.60+1.07
Height at hip cross (cm) 124.57+0.69 123.74+1.01 126.55+1.91
Body length (cm) 149.95+1.11 150.41°+1.61 157.60°+£3.06
Hip width (cm) 44.51+0.37 44.21+0.54 45.50+1.02
Heart girth (cm) 176.58°+0.98 176.07°+1.42 182.60°+2.70
Rump length (cm) 48.51+0.47 46.86+0.68 49.10+1.29
Hucklebone width (cm) 25.08+0.47 24.17+0.69 24.30+1.31
Circumference of cannon bone (cm) 17.03°+£0.13 16.90°+£0.07 17.91°+0.35
Body weight (kg) 469.31°+7.48 467.945+10.86 533.06"+20.61
+ ; A B P<0.01; a b P<0.05

Notes: Estimates are given as mean+SE.Data with different letters (A, B) and (a, b) within the same line differ significantly at 0.01 and 0.05

level, resepectively.
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