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ABSTRACT: The objective of this study was to evaluate 
the accuracy of prediction of genomic breeding values 
using GBLUP method for genomic selection of weight gain 
from birth to weaning (GBW) and from weaning to year-
ling (GWY) in Nellore cattle. The genotyping of 2,660 
Nellore animals was performed using the Illumina Bo-
vineHD BeadChip (777,962 SNPs). The accuracy of ge-
nomic prediction was assessed by 5-fold cross-validation. 
De-regressed estimated breeding values (DEBVs) were 
calculated using VanRaden’s method and then used as 
pseudo-phenotypes in the genomic analyses. The accuracy 
of genomic prediction was evaluated by the correlation 
(CORR) between EBVs and predicted direct genomic val-
ues (DGVs) for animals in the validation group. The re-
gression coefficient of the regression of EBVs on the 
DGVs (b) was calculated to evaluate the degree of infla-
tion/deflation of genomic predictions. Low accuracies of 
genomic predictions (CORR = 0.21) for both traits, with 
highly inflated DGVs (b = 0.25 and 0.38 for GBW and 
GWY, respectively) were found. The results suggest the 
need for further studies using alternate prediction methods 
in genomic analysis and possibly the need for a larger 
training population for obtaining more accurate genomic 
predictions.  
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Introduction 
 

In recent years, after the sequencing of the human 
genome and several species of domestic animals, a signifi-
cant amount of work on the application of genomic data to 
animal breeding has been published around  the world. 
Despite major advances in molecular biology that permit to 
genotype thousands of animals, the methodologies that 
enable application of genomic data in breeding programs 
are still being developed. According to Schaeffer (2006) 
the advantages of genomic selection are too large to be 
ignored, because the genetic gains can be two times higher 
when compared to the traditional progeny testing and the 
value of logistics costs can be reduced by up to 92% com-
pared to costs of traditional progeny test schemes. Geno-
typing costs are likely to decrease over time, which makes 

the implementation of genomic selection more accessible. 
Schrooten et al. (2005) reported increased genetic progress 
from 19 to 31% compared to progeny testing, when the 
molecular markers explained 50% of the genetic variance. 
For Zhang et al. (2011) the genomic selection is a	  reformu-
lation of animal breeding system, and can replace the tradi-
tional genetic evaluation in a short period of time.   

 
The objective of this study was to evaluate the ac-

curacy of prediction of genomic values obtained by 
GBLUP method for genomic selection of weight gain from 
birth to weaning (GBW) and from weaning to yearling 
(GWY) in Nellore cattle.  

 
Materials and Methods 

 
Data and Statistical analysis. Data from 2,660 Nellore 
animals (1,658 females and 1,002 males) belonging to 
farms from the Midwestern, Northeastern and Southeastern 
regions of Brazil were used. Estimated breeding values 
(EBVs) and corresponding accuracies for weight gain from 
birth to weaning (GBW) and weight gain from weaning to 
yearling (GWY) were estimated using the ASREML soft-
ware (http://www.vsni.co.uk/software/asrem l; VSN Inter-
national Inc., Hemel Hempstead, UK). The EBVs were 
then deregressed (VanRaden and Wiggans (1991)) for 
further genomic analyses. 
 

The animals were genotyped using the Illumina 
BovineHD SNP panel (Illumina Inc., San Diego, CA, 
USA), which contains 777,962 SNPs. The following exclu-
sion criteria for SNPs were applied: Not autosomal SNPs, 
SNPs located at the same position, minor allele frequency 
(MAF) < 3%, SNP genotyping call rate < 98%. Samples 
with call rate < 95% were also excluded from the analysis. 
After quality control, 2,649 animals and 512,744 SNPs for 
GBW and 1,234 animals and 513,134 SNPs for GWY were 
used in the genomic analyses. Accuracy of genomic predic-
tions was assessed by 5-fold cross-validation. Data were 
randomly divided into 5 groups with approximately 531 
and 246 animals for GBW and GWY, respectively. Four 
groups were used for training and 1 group for validation 
and after the cross-validation process each group was con-
sidered once as a validation group. The genomic analyses 
were performed using the GEBV program (Sargolzaei et al. 
(2009)), using the GBLUP method, applying the following 
model: 



y = 1 µ +Wa + e 
 

Where y is the vector of pseudo-phenotypes (de-regressed 
EBVs- DEBVs), µ is the overall mean, a is the vector of 
random animal direct genomic values (DGV), e is the vec-
tor of random residual effects, 1 is a vector of 1s and W is 
an incidence matrix relating the animal DGVs to the obser-
vations. The DGVs were assumed normally distributed 
with mean zero and variance equal to G*σ2

g, where G is 
the genomic relationship matrix based on the SNP markers 
and σ2

g is the genetic variance. The random residual effects 
were assumed normally distributed with mean zero and 
variance equal to I*σ2

e, where I is and identity matrix and 
σ2

e is the residual variance. 
 

Accuracy of genomic prediction was measured as 
either the correlation (CORR) between the EBVs and 
DGVs of the animals in the validation group, or the theo-
retical accuracy of DGVs (Accd), obtained from the ele-
ments of the inverse of the left hand side of the mixed 
model equation for the GBLUP method. The regression 
coefficient of the regression of the EBVs on the DGV (b) 
was calculated to evaluate the degree of inflation/deflation 
of genomic predictions.  

 
 

Results and Discussion 
 

The heritability estimates (± SE) for GBW and 
GWY were 0.41 ± 0.006 and 0.20 ± 0.006, respectively. 
Table 1 and Table 2 show a summary of the genomic pre-
diction for GBW and GWY, respectively. The values are 
presented for each of the cross-validation analyses and for 
the average values over all 5 cross-validations. The average 
accuracy of the GBW EBVs for both training and valida-
tion groups was 0.72. For GWY the average accuracy of 
EBVs was lower (0.56), but again similar for both training 
and validation groups.  

 
Table 1. Summary statistics§ of genomic prediction for 
weight gain from birth to weaning (GBW). 

§C-Val.: Cross-validation 1, 2, 3, 4 and 5; Ntr: number of animals in the 
training population; Acctr: accuracy of EBVs in the training population; 
Nval: number of animals in the validation population; Accval: accuracy of 
EBVs in the validation population; CORR: Pearson correlation between 
EBVs and the predicted direct genomic values (DGVs); Accd: direct 
theoretical accuracy of genomic values (DGVs) obtained from the ele-
ments of the inverse of the left hand side of the GBLUP mixed model 
equations; b: coefficient of regression of EBVs on DGVs. 

 
 
 
 

Table 2. Summary statistic¥ of genomic prediction for 
weight gain from weaning to yearling (GWY). 

 ¥C-Val.: Cross-validation 1, 2, 3, 4 and 5; Ntr: number of animals in the 
training population; Acctr: accuracy of EBVs in the training population; Nval: 
number of animals in the validation population; Accval: accuracy of (EBVs in 
the validation population; CORR: Pearson correlation between EBVs and the 
predicted direct genomic values (DGVs); Accd: direct theoretical accuracy of 
genomic values (DGVs) obtained from the elements of the inverse of the left 
hand side of the GBLUP mixed model equations; b: coefficient of regression 
of EBVs on DGVs. 

 
 
The estimated average correlation between EBVs 

and DGVs (CORR) was 0.21 for both traits, while the 
theoretical direct accuracy of DGVs (Accd) was 0.48 and 
0.28 for GBW and GWY, respectively. 

An average value much smaller than 1 was found 
for the coefficient of regression of EBVs on DGVs (b), 
indicating an inflation on DGVs values, so that DGVs 
would predict larger differences among individuals com-
pared to EBVs.  

 
Saatchi et al. (2011), using a larger number of ani-

mals and BayesC method investigated the Accd (defined as 
the correlation between true genetic values and DGV) for 
16 economically important traits in Angus breed, obtained 
by Kmeans and random clustering methods. These authors 
found Accd values ranging from 0.22 to 0.85 for all traits, 
where the value found for growth traits (weaning weight 
and yearling weight) were 0.33 and 0.36, respectively. 
Garrick (2011) found higher accuracies, ranging from 0.52 
to 0.56 for growth traits in beef cattle. On the other hand, 
Pryce et al. (2011), working with growing heifers and 
using a 600k panel, reported accuracies of genomic breed-
ing values ranging from 0.25 to 0.40 for 250-d body weight 
when using GBLUP method.  
 

Conclusion 
 
Results suggest that genomic selection might be 

implemented in the future for Nellore growth traits, but 
more studies will be necessary to increase accuracy of 
genomic prediction by using a larger training population 
size and/or alternative prediction methods. More research 
is, therefore, warranted.  
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