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HapMap SNPs

A 270 individuals from 3 populations
A 3.1 million Single Nucleotide Polymorphisms (SNPS) genome-wide

SNPs
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DNA microarray

i Gene expression
profile for all
HapMap individuals

270 individuals

40 000 probes
Epstein-Barr virusi
transformed

lymphoblastoid cell
lines

(Stranger et al Nature genetics
2007)

Example of 40.000 probe spotted micorarray



Challenges for eQTL linkage
analysis

Non-genetic influences on gene expression
obscure relations

Variablility in expression data is due to both,
genetic and non-genetic factors: environmental
conditions, developmental stages

Nearby SNPs in linkage disequilibrium
Size of datasets, computational complexity
Co-expression of genes
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RECOMBO08, Accounting for Non-Genetic Factors Improves the Power of eQTL Studies
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Traditional Expression Quantitative
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FA-eQTL - Model
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4 The algorithm effectively performs eQTL on the residuals of the
non-genetic factor model
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Inference and Learning

Often non-genetic
factors not Genetic
orthogonal to factors
genetic factors
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Experimental results on HapMap
data

Comparison of eQTL and FA-eQTL for a
selection of 4 Chromosomes

Relation between SNPs in one Chromosome and
corresponding genes

0.01% false positive rate

eQTL 24 13 39 5 81 2%
FA-eQTL 82 44 84 12 222 20%



Experimental Results on HapMap
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Chr. Position
7 7.55Mb
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Block FA-eQTL
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Experimental Results
Block FA-eOQTL

Modest increase in total number of significant
associations compared to FA-eQTL

Haplotype Blocks enhance interpretability of
identified relations

Computational complexity is lower compared to
individual SNPs

eQTL 24 13 39 5 81 2%
FA-eQTL 82 44 84 12 222 2%
Block FA-eQTL 117 57 86 14 272 2%



Modelling Co-expression
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Modelling Co-expression
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Modelling Co-expression

Non-genetic factors:
broad effects

non-sparse

Genetic factors: ) l 4 “
Heavy tailed prior on C(d
mixing matrix | e —
sparse v
gene expressign
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\_Genesl..G J



Experimental Results on Yeast

4 Brem Yeast, 6000 genes, 3000 genetic markers
i FA-eQTL
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Experimental Results on Yeast Il

4 Brem Yeast, 6000 genes, 3000 genetic markers
i FA-eQTL + co-expression
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Conclusion and future work

Bayesian eQTL model to account for non-
genetic factors

Significant increase In statistical power

Combination with
Haplotype Block models
Co-expression models

Different co-expression models
Incorporation of biological prior knowledge
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Evaluation of non-genetic factor
models

Evaluation based on

oredictive
nerformance
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Relation finding with Haplotype
blocks

i Genetic variations
due to mutation and
recombination

&I dividual
An individual's haplotype

Recombination —_—
Hotspots
i Haplotype Block ncestalindices
model

ancestral library
block-boundaries

individuals
|

SNPs

Block boundaries



Relation finding with Haplotype
blocks Il
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Human genetic variation

Structure of genetic
variation

Between populations
Within populations

How does genetic
variation influence

Risk for disease
Health
Response to drug therapy



