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genomic runs - detectRUNS
- on CRAN
- two methods

- sliding windows
- window-less

- output files (runs per 
individual, per chromosome)

- pots
- plot runs
- plot stacked runs
- plot n. of times SNP 

are in runs
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Resampled predictive models



- models for genomic predictions typically run hundreds of times

�a. cross-validation schemes

�b. resampling the training set

- from resampled replicates of the predictive model, most relevant 

predictors can be extracted

- some methods operate directly such variable selection (e.g. 

Lasso-penalized models)

resampled predictive models



resampled predictive models
- each replicate of the predictive model (e.g. 1000) → different subset of 

relevant SNPs

- 1000 subsets of relevant SNPs

- SNP frequency (in the 1000 subsets of predictors) against SNP position 

along the genome → detecting associated variants!

- the accuracy of prediction is relevant!



prediction of haplotype carriers
BH2 haplotype on BTA19 associated with stillbirth and reduced cow fertility 
in Brown Swiss cattle

- 3645 Brown Swiss bulls & cows (513 carriers), 1512 SNPs on BTA19 
(from 50K SNP chip), 211 SNP (from 7K SNP chip)

- LDA: linear discriminant analysis
- Decreasing subsets of SNPs
- 10-fold cross-validation x 100 times

[Biffani et al. 2015 Genet Sel Evol]
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resampling-based mutation mapping 



TUBD1 mutation in Brown Swiss cattle
- BH2: Braunvieh haplotype 2, on BTA19 associated with high peri- and 

postnatal calf losses in Braunvieh cattle

- missense mutation in the gene TUBD1 (recessive)

- homozygous calves are underweight at birth and suffer from recurrent 
respiratory diseases

- ultrastructural abnormalities of cilia in the respiratory tract



prediction of mutation carriers

TUBD1 mutation behind the BH2 haplotype on BTA19 
Missense mutation → microtubular defects in airway cilia
→ chronic respiratory disease
→ stillbirth, perinatal mortality in calves

[Schwarzenbacher et al. 2016 BMC Genomics]

Predict directly mutation carriers rather than haplotype carriers!
Haplotype-mutation concordance is 99% though
Not so in other cases (e.g. CVM)



prediction of mutation carriers
392 Brown Swiss and 3116 Fleckvieh cows and bulls, 1512 SNPs on 
BTA19 (from 50K SNP chip)

Five classification methods:
● KNN
● Lasso-penalized LR
● SVM-Linear kernel
● SVM-Radial kernel
● MAG (Multi Allelic Gene prediction) [haplotype-based method]

10-fold cross-validation x 100 times
[Biscarini et al. 2016 BMC Genomics]
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Deep learning for biologists

NEXT COURSE


