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1. Objectives

In this abstract we present a feasibility study where we show that by using Kernel Correlation Analysis (KCCA), with a new genotypes representation, it is possible to analyse the relative associations of several genetic polymorphisms interaction with brain structure. The implementation of the method is demonstrated on genetic and structural magnetic resonance imaging data acquired from a group of 16 healthy subjects by showing the multivariate genetic influence on grey and white matter.

2. Method

KCCA (Hardoon et al., 2007) is a technique for finding pairs of basis vectors that maximize the correlation of a set of paired variables. In the following study we consider the SNPs of the genetic sequence and the segmented white or grey matter of structural MRI brain scans to be two “views” of the same object. CCA seeks a pair of linear transformations one for each of the paired variables such that when the variables are transformed the corresponding coordinates are maximally correlated.

3. Results

We wish to avoid over interpreting our results due to the small sample size, therefore we confine ourselves to represent each SNP’s largest contributing (absolute) genotype value, this allows us to visualise the overall influence each SNP has on the grey and white matter. The output of this approach are the SNP “loading” profiles with voxelwise volume variation of grey and white matter (e.g. the relative correlations of different SNPs with voxelwise volumetric variation within grey and white matter areas of the brain) and the voxel weighting for the grey and white matter.

4. Conclusions

We should be very conservative in our interpretations of the results from a small, preliminary study. However, it appears (a) the method enables us to place some ranking on the possible importance of SNPs in driving structural brain change and (b) that the brain areas under apparent SNP-related influence fall into a number of broad regions. We conclude by saying that KCCA with a linear kernel is capable of investigating the interactional effects of multiple genetic influences on brain structure. We hope that the possibilities raised by this method will be usefully exploited to clarify the nature of multiple gene influences on brain structure and function in large samples of healthy and diseased subjects.
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