A novel method for identifying alternative relationships in eQTL mapping
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Abstract

Methods

Real dataset

Biological systems typically contain Find alternative eQTL pairs in multiple
redundant and backup mechanisms. models.
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However, biological redundancy is rarely
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taken into account in expression
quantitative trait locus (eQTL) mapping.
We develop a method to capture
i-‐th	
  feature
alternative eQTLs by exploring sparse
Nega.ve	
  
correla.on
model space. In addition to mathematical
proofs, we illustrate the application of our
j-‐th	
  feature
method to simulation and real datasets.

Background
eQTL mapping: identify genetic variants
that significantly affect the variation of
expression levels of genes.
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Workflow to find alternative eQTL pairs.
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General Strategy
Cis associations (±1MB/500kb/200kb
window of the target gene)
Trans associations (beyond the window or
on different chromosomes)
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A human eQTL dataset using the copy
number variant (CNV) genotypes
(chr20) from the 1000 Genomes Project
(The 1000 Genomes Project
Consortium, Nature, 2012), and the
gene expression quantifications
measured using RNA sequencing
(Montgomery SB et al., Nature, 2010).
Alternative CNV eQTLs affect the
expression of the same gene but might
lie in different pathways.

Simulation

Alternative eQTLs point to a network
view of alternative pathways toward
understanding gene regulation.

-Suboptimal solutions
-Strong negative correlation
of model weights for two
alternative eQTLs.
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Pairwise Correlation Analysis:
statistical test for each (variant, gene)
pair. hallenge: burden of multiple test
correction.
Lasso: minimize the number of non-zero
weights in the model. Challenge: sparse
model assumption.

Summary
-A new method to capture alternative relationship among
eQTLs by exploring sparse model space.
-Theoretical proofs with optimal and sub-optimal solutions.
-Results on synthetic and real data sets.
-Future work:
+ Develop fast algorithms for large datasets.
+ Discover more complicated relationships among eQTLs.
+ Extend to other sparse learning models.
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