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In this supplemental material document, we briefly discuss the sparse Bayesian infinite factor model by Bhattacharya and Dunson [13] that we use to model the dependence structure of the metabolite data.  As noted in the manuscript, we can equivalently write  as  where  is the -vector of latent factor values for sample, Λ is a   matrix of factor loadings/coefficients, and D is a diagonal matrix with variance beyond that explained by the regression and factor structures.
Briefly, the covariance model proposed in [13] involves hierarchy


where are independent,  is a global shrinkage parameter for the h th column and the s are the local shrinkage parameters for the elements in the h th column. The hyperparameters   and  are also given Gamma (2, 1) priors.  In our analyses, we let,, and.
	As noted in [13], this model can be sampled by iterating through the following steps.  We adjust notation from [13] to match our use.
Step 1: If we denote the  row of  by, then s have independent conditionally conjugate posteriors, 

where,  and. Given the other parameters,  denotes the conditional posterior of.
Step 2: Sample  from conditionally independent posteriors

Step 3: Sample, from conditionally independent posteriors

Step 4: Sample from

Step 5: Sample  from  

and for  sample  from 

where 
Step 6: Update  and  using a Metropolis-Hastings step within the Gibbs sampler. 
