A software tool for integrating a priori scientific knowledge and empirical data utilizing a Bayesian graphical model framework: The development and molecular biology use cases of the BayesianGLasso package
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Background
[bookmark: _Hlk494443501]High-throughput -omics techniques such as RNA-Seq, untargeted chromatography coupled or direct-injection mass spectrometry, and nuclear magnetic resonance have become ubiquitous in molecular biology research. In spite of this, a low ratio of biological and technical replicates relative to biomolecules detected and quantified often places significant restrictions on the number of hypotheses that can be evaluated via high-throughput experimentation without the integration of a priori scientific knowledge. 

Materials and Methods
We introduce a software tool developed in the R language for integrating empirical data with a priori knowledge sources. The underlying statistical model is a hierarchical Bayesian model that assumes a multivariate Gaussian distribution. Double exponential prior distributions are specified for the off-diagonal concentration matrix entries and exponential prior distributions for the diagonal entries. Knowledge augmentation is enabled by linking the shape and scale hyperparameters for the parameters that specify the concentration matrix entry prior distributions to a priori knowledge. A block Gibbs sampler has been developed for Markov Chain Monte Carlo (MCMC) simulation of the posterior distribution and we detail methods developed for conducting topological inference post-MCMC simulation.

Results and Conclusions
[bookmark: _GoBack]We demonstrate how the tool can be utilized for augmenting experimental metabolomics data with a priori knowledge of the molecular structure of compounds detected via chromatography coupled mass spectrometry from human extracellular biofluid. We further show how this can be utilized to create a reference metabolite “interactome” for comparing human disease states. Finally, we discuss the limitations of the software especially the need for performance optimization.
