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Bayesian variable selection (BVS) models are an alternative to well-known
sparse regularisation methods like lasso regression for prognostic modelling
based on high-dimensional input spaces. A common application is the prediction
of clinical endpoints like therapy response with simultaneous biomarker selection
using microarray gene expression data.

High-throughput microarray technologies are also available for many other types
of genomic data, and in recent years clinical researchers have begun to
systematically collect genome-wide data from various sources on the DNA- and
RNA-level. If data from several sources are available for the same set of
biological samples, they can be analysed together in an integrative manner, with
the aim of providing a more comprehensive picture of the disease biology and
improving the performance of clinical prediction models.

For example, the integration of copy number variation data into gene-expression-
based prognostic models promises to improve both prognostic value and
interpretability of the model, because genomic aberrations are known to affect
expression levels of corresponding genes. In fact, the deletion of chromosomal
regions harbouring important tumour suppressor genes is a well-known cause of
certain cancers.

BVS models are very flexible in their setup and are naturally well-suited to
extensions allowing the integration of additional data sources. | will propose such
extensions for the integration of CNV or methylation data with gene expression
data in prognostic models. Model behaviour and the influence of prior
specifications will be investigated through simulation studies. The model will be
illustrated in applications to pediatric brain tumour data.



