Supplement 1 - Distribution-based contaminant filtering

The goal of computational contaminant filtering is to subtract the pattern of taxa found in the controls from the experimental samples.  This represents a compromise between liberally removing all taxa found in the controls (increasing the likelihood of eventual false negative associations) versus performing no contaminant filtering whatsoever (increasing the likelihood of eventual false positive associations).  The compromise involves estimating the proportion of each taxa that should be deemed contaminant and then removing them from the experimental measurements.  The proportion to remove follows this mixture model:
	(1-p)*actExp + p*actCont = obsExp
Each observed experimental (obsExp) sample is allowed to have its own proportion, p, of actual contaminant (actCont) and the remaining proportion (1-p) of actual experimental sample.  Since we cannot measure the actual contaminant, we use the observed controls (obsCont) as an approximation.  Each sample is a multivariate measurement of taxa abundance, and should be considered compositional.  Thus, the mixture model assumes that the relative proportion of each taxa, introduced by the contaminant is fixed.  By fitting this objective function, the parameter p can be estimated for each sample by minimizing this objective function:
	Sum(p*obsCont[i]-(1-p)*obsExp[i])^2
obsCont[i] and obsExp[i] represent the relative abundance of the ith taxon among the observed control and observed experimental sample, respectively.  This sum of squared difference objective function is minimized when the scaled shape of the observed control’s distribution of taxa overlaps the shape of the observed experimental sample’s distribution.  Since there is an expectation that the observed experimental (obsExp) sample will contain taxa not found in the observed control (obsCont), these taxa are excluded from the objective function.  This ensures that there is no mismatch penalty for the observed experimental sample containing taxa not found in the observed control.  The same proportion p is applied to each taxa for a given sample.  If an observed experimental sample is purely contaminant, then the objective function will minimize to 0, because the distribution of taxa in the observed experimental sample will look identical to the observed control sample.
After the contaminant proportion p is estimated, the proportion of the observed control is subtracted from the observed experimental.  If the subtraction yields a negative value for a particular taxa, then its new abundance is set to 0.  The resultant distribution of taxa is then normalized so that the sum across the relative abundance of all taxa equals 1.  The calculated proportion is also used to scale down the read depth, so that the actual number of filtered reads per sample can be estimated.  
When a control can be paired with an experimental sample, then the algorithm can be applied between the two members of the pair.  However, in this experiment, where a smaller batch of controls was measured for a larger set of experimental samples, the average of controls was used as the observed control since the variation across controls was low and significantly different than the experimental samples.




Supplement 2 – IgG quantification in blood and BAL
We measured BAL and serum IgG levels and compared levels between PLWH and HIV uninfected individuals. There was no significant difference in BAL concentration between individuals with and without HIV infections (A, p=0.07). PLWH had higher serum IgG concentration (B, p=0.03).
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[bookmark: _GoBack]Supplement 3 – BAL cytokine levels
We measured BAL cytokines and compared concentration between PLWH and HIV uninfected individuals. Non-parametric t-testing (Mann U Whitney) was used to compare groups. Dots represent BAL cytokine concentration (pg/ml) in individual samples. PLWH had higher levels of several cytokines implicated in COPD pathogenesis, including TNF-(p=0.03), IL-8 (p=0.03), IFN-(p=0.001), and MCP-1 (p=0.026). IL-6 and IL-1 levels tended to be higher in PLWH, though this was not statistically significant (p=0.07 and 0.052, respectively). 
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