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Estimation of the Kinship Coefficient in Simmental Cattle Based on SNP Markers
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Abstract: The objective of the study was to determine the number of SNPs which could efficiently
estimate the kinship coefficient in Simmental cattle. 1 059 Simmental cattle born between 2008
and 2012 year were used as the reference population. Based on the interval of the minor allele fre-
quency (MAF),100,500,1 000,1 500,2 000,2 500 and 3 000 SNPs located in Illumina bovineHD
(770 k) chip were selected to estimate individual kinship coefficient. The results showed that with
the increase of the SNPs” number, the estimation accuracy showed an increasing trend as well. Es-
pecially , when the SNPs’ number reached to 2 500, there was no significant difference between re-
lationship coefficients estimated using 2 500 SNPs and all SNPs,and the relationship coefficients
were above 0. 89 between them. Furthermore, the SNPs in the same interval with different allele
frequency had no significant impact on the results. It was concluded that when the number of se-
lected SNPs reached more than 2 500,a relatively higher estimation accuracy could be obtained.

Our work has built a theoretical basis for further study of the kinship coefficient with high density
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SNP and provides a new clue for analyzing individual kinship relationship in Simmental cattle.

Key words: Simmental cattle;kinship coefficient; SNP; MAF
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Table 1 Birth year distribution for the genotyped Simmental

cattle
A AR iy R
Birth year Number Panel
2008 17 770 k
2009 286 770 k
2010 243 770 k
2011 295 770 k
2012 246 770 k
it Total 1087 770 k
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Table 3 Extent of linkage disequilibrium between 2 adjacent SNPs

O e 1Y) SNP Hk:

e /N R X ] MAF bin

No. of SNPs selected 0.4~0.5 0.2~0.4 0.01~0.2

100 0.00940. 006 0.008=40. 004 0.008=40. 005
500 0.028-0. 006 0.02140.003 0.01640. 004
1 000 0.0434-0. 005 0.0340.003 0.025+0.003
1 500 0.0584-0. 005 0.0394-0. 003 0.03340. 002
2 000 0.07340. 005 0.04740. 003 0.03940. 003
2 500 0.08540. 004 0.056=40.003 0.04740. 002
3000 0.094+0. 004 0.0630. 002 0.053+0.003
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Values listed in the table as the mean =+ standard error of #*
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