




The utilization of significant 
SNPs from genome-wide 
association study (GWAS) help 
improve the accuracy of 
genomic selection for dairy 
economically important traits







 8,361 first-lactation cows from 810 farms
under Thai tropical environmental condition 



v 29 autosomes and X chromosome
v Quality controls:

q Call rate (≥ 90%)

q Minor allele frequencies (≥ 0.01)

v 74,144  SNPs were used for this study

v  Actual and imputed GGP80k SNPs makers 
  (76,519 SNPs) from 2,661 animals



v Single-step genomic best linear unbiased prediction
(Aguilar et al., 2010) 

v Genomic-polygenic model

y = vector of phenotypes (milk yield, fat yield, and age at first calving) 
b = vector of fixed effects 
      (herd-year-season, breed group, and heterosis)
a = vector of random animal additive genetic effects 
e = vector of random residuals
X = incidence matrix related MY and FY records to elements of vector b
Z = incidence matrix related MY and FY records to elements of vector a

Where



Where

(Wang et al., 2014)



q 0.001% of the genetic variance for milk yield, fat yield 
or age at first calving were selected

q Map2NCBI (Hanna and Riley, 2014)

q SNP located inside or at ≤ 2,500 bp of genes 
in the NCBI database

q PANTHER (http://www.pantherdb.org/)

v Molecular function
v Biological processes 



Distance between SNP and gene Milk yield Fat yield Age at first calving

Inside gene 10,263 10,119 10,149

≤ 2,500 bp 1,390 1,406 1,360

2,500 bp < distance ≤ 5,000 bp 855 848 878

5,000 bp < distance ≤ 25,000 bp 3,726 3,739 3,713

distance > 25,000 bp 10,342 10,287 10,555

Total 26,576 26,399 26,655 

Inside gene 10,263 10,119 10,149

≤ 2,500 bp 1,390 1,406 1,360
44% 44% 38

%

Total 26,576 26,399 26,655 



v 6,930 genes
 for milk yield

v 6,959 genes 
for fat yield

v 6,922 genes
for age at first 
calving
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v Markers and genes associated with milk yield, fat yield, 
or age at first calving were located across chromosomes

v Genes were mostly involved in binding and catalytic 
activities as well as in cellular and metabolic processes
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