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Quantitative Trait Locus

Section of genome which has an impact on quantitative traits
QTL (Quantitative Trait Locus)

1Introduction

Genome

QTL

Marker

Backcross population
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Linear Models

Linear mixed model with marker effects

 Set 

 ∙
 Defined in advanced:

 Number of knots
 Degree of basis functions

Linear mixed model with marker B-splines

2M
ethods
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Bayesian Specifications
2M

ethods
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Simulation
3M

aterial

Mouse genome

20 chromosomes

Length of 100 cM

12 QTLs

101 equally spaced markers

Heritabilities ∈ 0.17, 0.29	0.70
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Simulation
3M

aterial

Mouse genome

20 chromosomes

Length of 100 cM

12 QTLs

21 equally spaced markers

Heritabilities ∈ 0.17, 0.29	0.70



8

Criteria for Comparison
3M

aterial

 200 replications and 500 individuals each
 Two different degrees ∈ 1,2 	and		two different number of knots ∈ 11,21

Estimated marker effects are means of the 200 posterior means

Estimated marker effects

∙ ∙ ∙ ∙
Correlation matrix (Bonk et al. 2016)

Genetic variance

 ∙ ( 1,… , )
 Each experiment was a training, 

the remaining were the test sets
 Average true genetic values at a 

certain proportion of selected
individuals were determined

Genetic value
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Genetic marker effects
4Results
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Genetic variance
4Results

Scenario Mean estimate:	 (rMSE)
Nr. cM #Knots

1 0,17 5 11 6,54 31,93 8,67 (0,15) 7,33 (0,12) 7,42 (0,12)

2 1 11 6,54 31,93 27,35 (1,18) 7,68 (0,12) 7,77 (0,13)

3 1 21 6,54 31,93 27,35 (1,18) 9,22 (0,16) 9,37 (0,17)

7 0,7 5 11 6,54 2,80 6,63 (0,03) 6,42 (0,04) 6,42 (0,04)

8 1 11 6,54 2,80 8,73 (0,13) 6,47 (0,04) 6,47 (0,04)

9 1 21 6,54 2,80 8,73 (0,13) 6,68 (0,03) 6,70 (0,03)

4 0,29 5 11 6,54 16,00 7,50 (0,09) 6,79 (0,08) 6,85 (0,08)

5 1 11 6,54 16,00 17,57 (0,62) 6,99 (0,08) 7,04 (0,08)

6 1 21 6,54 16,00 17,57 (0,62) 7,81 (0,10) 7,89 (0,10)
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Genetic prediction
4Results
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Conclusion
5Conclusion

 Improvement of precision of estimated marker effects and genetic
variances

 Reduction of number of parameters
 Decreased computational time

Suitable and fast solution to improve a standard Bayesian analysis
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