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OBJECTIVE  

 

Investigate accuracy of genotype 
imputation from two marker 

panels with different SNP densities 
to whole genome sequence data in 

Holstein Friesian cattle   
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MATERIALS & METHODS  
 
Whole -genome sequence data for 124 
Holstein Friesian bulls was available. Data 
was provided by 1000 bull genomes 
project (run 2; Nov. 2012; 
http://www.1000bullgenomes.com/ )  
 
 

 
 
 
 
Imputation with Beagle software  
(default settings) with five - fold cross 
validation (~25 validation animals, and 
~100 reference animals)  
 
Accuracy:  
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x i is the observed genotype for animal i 

y i is the estimated B -allele dosage for animal i 

Figure 2. Accuracy of imputation from BovineHD panel to whole -genome sequence data for BTA 29. Orange dots at -1 are SNP 
on BovineHD.  
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CONCLUSIONS  
 

Accuracy of imputation:  

�‡ Was (too) low for imputation from BovineSNP50 panel ( Figure 1)  

�‡ Was generally high for imputation from BovineHD panel ( Figure 2 )  

�‡ Varied across the chromosome and was particularly poor in regions with 

few SNPs on the BovineHD panel ( Figure 3 )  

�‡ Decreased for SNPs on the BovineHD panel when the minor allele 

frequency was below 0.3 (Figure 4 )  
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Figure 3. Accuracy of imputation from BovineHD panel to 
whole -genome sequence data A small region of BTA 29 is 
shown.  
 

Detail of region without SNP on 
BovineHD panel  

Figure 4. The minor allele frequency (MAF) of the 
sequence SNP versus the accuracy of imputation from 
BovineHD panel to whole -genome sequence data for BTA 
29. The blue line represents the average accuracy.  

Minor allele frequency vs. accuracy of 
imputation from BovineHD panel  

Figure 1. Accuracy of imputation from BovineSNP50 panel 
to whole -genome sequence data for BTA 29. Orange dots 
at -1 are SNP on BovineSNP50.  

Accuracy of imputation  
from BovineSNP50 panel  
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Figure 3  
Mean accuracy = 0.79  

Mean accuracy = 0.44  

0.88  

BTA 29  

Panel  #  SNP  % SNP of total  

Sequence  615,232  100.00  

BovineHD  13,320  2.17  

BovineSNP50  964  0.16  


