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Abstract 

  High-throughput technologies currently have the capability to capture information at both global and targeted scales 

for the transcriptome, proteome and metabolome, as well as determining functional aspects of these biomolecules. The promise 

of data integration is that by utilizing these disparate data streams a more complete or accurate estimate of system behavior can 

be obtained. In the case of biomarker discovery to better diagnose and predict outcomes of disease, one goal is to identify the 

best subset of molecules that can separate specific phenotypes of interest. However, in a space of tens of thousands of variables 

(e.g., genes, proteins), feature selection approaches often yield over-trained models with poor predictive power. Moreover, 

feature selection algorithms are typically focused on single sources of information and do not evaluate the effect on 

downstream statistical integration models. Bayesian statistics has been shown to be an effective approach for statistical 

integration across multiple data streams using standard meta-learning approaches. We present a sampling strategy to evaluate 

potential variables spaces and using the Bayesian framework obtain probabilistic measures associated with one more potential 

variable and dataset collections to evaluate the confidence in potential solutions. In addition, using standard Bayesian statistical 

methods a marginal probability associated with individual features can be obtained to aid both in biomarker selection and in 

downstream analyses, such as pathway modeling. We utilize the Bayesian sampling feature selection approach on several 

disease-based proteomics datasets (diabetes and cancer) to demonstrate the flexibility and robust nature of the Bayesian 

sampling approach.  
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