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•
▫ Pedigree ൅ Phenotype successful approach▫ Pedigree ൅ Phenotype, successful approach
▫ DNA markers

••
▫ 180 million animals, 80% Bos indicus contribution
▫ Nellore breedNellore breed
▫ Associations genetic markers x quantitative traits





•
▫ Weaning weight ሺWWሻ▫ Weaning weight ሺWWሻ
▫ Post‐weaning gain ሺPWGሻ 
▫ Scrotal circumference ሺSCሻScrotal circumference ሺSCሻ
▫ Muscle score ሺMSሻ

▫ Effects contemporary group age at measurement age▫ Effects: contemporary group, age at measurement, age
of dam at delivery, genetic group, management group
at weaning and maternalat weaning and maternal

 VCE ሺGroenevelt, 2008ሻ
138,565 animals measured
235,766 animals at A‐1



•

Trait N Mean SD CV

W i i h ሺWW k ሻ 2 324 201 86 23 96 11 87Weaning weight ሺWW, kgሻ 2,324 201.86 23.96 11.87

Post‐weaning gain ሺPWG, kgሻ 2,313 120.67 32.33 26.79

Scrotal circumference ሺSC, cmሻ 1,894 27.18 3.14 11.56

Muscle score ሺMS unitሻ 2 313 3 47 1 11 32 10Muscle score ሺMS, unitሻ 2,313 3.47 1.11 32.10



•
▫ 240 SNP markers chip▫ 240 SNP markers chip
▫ Filtering process: MAF ൐ 5%
▫ 103 analyzed markers▫ 103 analyzed markers

•
▫ Model 1: y ൌ μ ൅ Za ൅ e
▫ Model 2: y ൌ μ ൅ Xg ൅ eModel 2: y  μ ൅ Xg ൅ e
▫ Model 3: y ൌ μ ൅ Xg ൅ Za ൅ e



•
▫ MCMCmethod ሺGibbs algorithmሻMCMC method ሺGibbs algorithmሻ

y|θ ~ Nሺμj , Iσ2eሻ
where the subscript j denotes the model ሺ1, 2 or 3ሻ; θ are the 
unknown parameters; μ1 ൌ μ൅Za; μ2 ൌ μ൅Xg; μ3ൌ μ൅Xg൅Za
 Prior distributions
 μ ~ Uniform μ ~ Uniform
 a ~ N ሺ0, Aσ2aሻ
 e ~ Nሺ0, Iσ2eሻ

Models 2 and 3:
g ~ Uniform
g Nሺ0 Iσ2 ሻሺ , eሻ

 σ2a, σ2g, σ2e ~ Improper

▫ TM program ሺL t l 2008ሻ difi d

g ~ Nሺ0, Iσ2gሻ

▫ TM program ሺLegarra et al., 2008ሻ, modified



•
▫ Spearman correlationሺρ ሻ▫ Spearman correlationሺρsሻ
▫ Kendall correlation ሺτbሻ

•
▫ Deviance Information Criteria ሺDICሻ – global adjustDeviance Information Criteria ሺDICሻ  global adjust
▫ K‐fold cross‐validation – predictive ability
 4‐fold cross‐validation Mean squared error ሺMSEሻ4 fold cross validation
 1‐fold cross‐validation

Mean squared error ሺMSEሻ
Pearson correlation ሺPCሻ



•

Model WW PWG SC MSModel WW PWG SC MS

1 38.96
ሺ19 33 59 08ሻ

188.97
ሺ128 90 253 65ሻ

3.21
ሺ2 21 4 29ሻ

0.27
ሺ0 16 0 39ሻሺ19.33, 59.08ሻ ሺ128.90, 253.65ሻ ሺ2.21, 4.29ሻ ሺ0.16, 0.39ሻ

3_U 33.58
ሺ15.00, 54.48ሻ

166.79
ሺ107.33, 230.84ሻ

2.89
ሺ1.82, 3.90ሻ

0.24
ሺ0.12, 0.36ሻሺ15.00, 54.48ሻ ሺ107.33, 230.84ሻ ሺ1.82, 3.90ሻ ሺ0.12, 0.36ሻ

3_N 36.12
ሺ17.24, 56.83ሻ

171.06
ሺ109.69, 228.46ሻ

3.02
ሺ2.00, 4.02ሻ

0.24
ሺ0.13, 0.35ሻሺ , ሻ ሺ , ሻ ሺ , ሻ ሺ , ሻ



• s b

Correlation Trait Model 2 U Model 2 N Model 3 U Model 3 NCorrelation Trait Model 2_U Model 2_N Model 3_U Model 3_N

WW 0.31 0.31 0.76 0.98
PWG 0 33 0 33 0 90 0 96

ρs
PWG 0.33 0.33 0.90 0.96
SC 0.36 0.36 0.94 0.99
MS 0.30 0.30 0.85 0.95
WW 0.21 0.21 0.56 0.87

τb
PWG 0.23 0.22 0.73 0.82
SC 0.25 0.24 0.78 0.90
MS 0.20 0.20 0.65 0.81



•

Model WW PWG SC MS

1 2 710 98 3 147 96 2 648 33 2 902 871 2,710.98 3,147.96 2,648.33 2,902.87

2_U 2,446.83 2,437.42 2,007.19 2,417.38

2_N 2,372.71 2,394.40 1,950.02 2,380.95

3 U 2 751 40 3 169 14 2 660 99 2 941 823_U 2,751.40 3,169.14 2,660.99 2,941.82

3_N 2,705.68 3,156.77 2,647.82 2,928.52



•

Trait Model 1 Model 2_U Model 2_N Model 3_U Model 3_N

WW 211 97 226 35 215 50 223 74 211 82WW 211.97 226.35 215.50 223.74 211.82

PWG 443.42 447.97 438.10 436.19 425.56

SC 6.74 7.40 7.01 7.07 6.67

MS 0 86 0 90 0 86 0 88 0 84MS 0.86 0.90 0.86 0.88 0.84



•

Trait Model 1 Model 2_U Model 2_N Model 3_U Model 3_N

WW 0 17 0 06 0 08 0 09 0 16WW 0.17 0.06 0.08 0.09 0.16

PWG 0.20 0.22 0.23 0.27 0.28

SC 0.25 0.14 0.16 0.23 0.27

MS 0 15 0 12 0 14 0 16 0 19MS 0.15 0.12 0.14 0.16 0.19



•

Trait Model 1 Model 2_U Model 2_N Model 3_U Model 3_N

WW 140 48 152 99 141 38 154 93 141 83WW 140.48 152.99 141.38 154.93 141.83

PWG 481.13 506.49 487.53 505.62 486.33

SC 5.91 6.55 6.14 6.41 5.93

MS 1 25 1 38 1 32 1 34 1 29MS 1.25 1.38 1.32 1.34 1.29



•

Trait Model 1 Model 2_U Model 2_N Model 3_U Model 3_N

WW 0 05 0 04 0 06 0 02 0 01WW 0.05 ‐0.04 ‐0.06 ‐0.02 0.01

PWG 0.16 0.06 0.06 0.13 0.15

SC 0.19 0.07 0.08 0.14 0.18

MS 0 23 0 02 0 03 0 07 0 14MS 0.23 ‐0.02 ‐0.03 0.07 0.14



•
▫ Model 2▫ Model 2

••

4‐fold  1‐fold 
cross‐validation cross‐validationX

▫ Random removed data – Model 3 ሺPWGሻ
▫ Next generation performance – Model 1





frezende@usp brfrezende@usp.br


