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Gene expressions are regulated in complex pathways that are influenced by many extra- and
intracellular factors among which are expression of other genes, gene copy numbers, DNA
methylation, and DNA structure using single nucleotide polymorphisms (SNPs). All of these
factors can be and are in practice determined in many biological and epidemiological areas to
dissect the heritable component of complex traits. In whole genome association studies these
factors are measured in large numbers, and the challenge is to quantify association between
expression and these other factors. We focus on the association between whole genome gene
expression and whole genome SNPs.
In this paper we describe a penalized nonlinear canonical correlation approach for quantifying the genotype-expression associations that takes account of the multinomial character of
the SNP-data by estimating the quantification of the wild type, heterozygous, and homozygous
genotypes. We use the elastic net [1] as a penalty function to limit the number of gene expressions and the number of SNPs that are used to calculate the canonical components, and this
improves interpretation of the results. Penalty parameters are estimated with 10-fold crossvalidation. Since the number of gene expressions and the number of SNPs is usually very large,
the canonical correlations are necessary close to unity in sample data, even if in the population it is zero. We use permutations to distinguish between such a situation and a true high
canonical correlation.
Using simulations we illustrate that our approach is capable to identify clusters of genes and
SNPs that are truly associated, and we finally present an application of our method on whole
genome gene expression (54.613 genes) and SNP (53.986 SNPs) data of 144 patients with glial
cancer [2].
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