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Introduction

e Genome wide association study (GWAS) —
a well-established technique for identifying
genetic variants of interest

 The challenge is to find methods that:

— ldentify true associations
— Provide a satisfactory results in terms of false
positives and false negatives in large-scale GWAS
e The work is a part of our current project
“Genome wide association study for functional
longevity and related traits in dairy cows”



Methods

e Lasso, elastic net, ridge regression

— Account for the correlated nature of the predictor
variables

— “Related” to each other

e Single SNP regression

— The “classical” approach
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Tuning parameter alpha:

Lassoifa=1
Ridge regressionif a =0

Elastic net a between 0 and 1, i.e. mixture of lasso and ridge
regression



Methods

e Lasso and elastic net using gimnet R package
(Friedman et al., 2010)

—a = (1,0.75,0.5, 0.3, 0.1, 0.05, 0.01)
e Estimation of population structure using
spectral graphs

— Number of significant eigenvectors from GemTools
R package (Klei et al., 2011)
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Data sets

e Simulation study
— 1,000 individuals — 50,000 markers — 25 QTLs

e QTLMAS 2010 data set
— 3,226 individuals — 10,031 markers — 37 QTLs

e Cattle data
— 4,900 individuals — 33,556 markers — ??? QTLs



Small simulation study

e Simulated 1,000 animals and 50,000 markers

— 25 QTLs — centered around positions
1,000; 10,000; 20,000; 30,000 and 40,000

e Scenarios:
— High correlation (LD) between all markers

— 10 medium and 15 highly correlated markers
— Medium correlation between all markers

100 replicates for each setting



At minimum MSE
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At minimum MSE + 1 s.e.
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QTLMAS 2010 data set

More complex structure

3,226 individuals (5 generation pedigree)
Five autosomal chromosomes — 100 Mb each
10,031 markers — 37 QTLs
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Cattle data

German — Austrian Fleckvieh pool data (50k)
Only unambiguously mapped SNPs

After quality control: 33,556 SNPs
Phenotype: deregressed breeding values
Longevity: 4,887 bulls; Fertility: 4,905 bulls

Population structure - spectral clustering
techniques




Longevity — Elasic net (o= 0.1)
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Single SNP regression - Longevity

-
”

U

Bonferroni line| -~

o 4

(™G0

22 24 26 28

19 11 12 14 16 18 20

9

]

Chromosome

15



Effect

Fertility — Elasic net (a=0.1)
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Results outcome

Elastic net works well in simulated data
Real data — large differences in number of
“significant” SNPs

Possible reasons:

— Elastic net might be sensitive to the lack of error
variance in phenotype values

— More input information — there were no SNPs
picked with 2k genotypes (ref. Abstract book)

Complex problem, not yet solved



Conclusions

e Lasso and elastic net — possibility to perform
variable selection with correlated predictor
variables

e Elastic net with a ™~ 0.1 gave the best result in
the simulations

* Further study of the variable selection criteria
in case of highly multi-collinear data is needed
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Single SNP regression — QTLMAS2010
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Effect

Longevity — Elasic net (o= 0.99)
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QTLMAS2010 — selected SNPs
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Mixed LD

At minimum MSE + 1 s.e.
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