Supplemental methods
As described in the main body of the text, the 16S rRNA sequence libraries were processed using the Genboree Microbiome Toolset [1], QIIME (v1.3.0) [2], and additional tools wrapped within. The specific steps, versions, and setting used in our 16S rRNA gene processing were:
1) Quality filtering was performed with the “Import 16S rRNA sequences” tool in the Genboree Microbiome Toolset, which included:
a. removal of sequences without exact matches to their designated barcode or proximal primer sequences;
b. trimming of barcode and primer sequences. As stated above, exact matches were required barcodes and proximal primers, while up to 3 mismatches were allowed in the detection and removal of distal primer sequences;
c. removal of sequences containing any ambiguous base calls;
d. removal of sequences shorter than 200 bp following barcode and primer removal;
e. removal of sequences with average quality scores < Q20.
2) De novo clustering of quality-filtered reads using CD-Hit (v3.1.1) [3], as implemented in QIIME. Reads were clustered at a 97% similarity threshold, under default settings.
3) Selection of representative sequences performed using QIIME’s pick_rep_set.py command, which selects the most abundant read in each OTU as the representative sequence.
4) Alignment of reads was performed using the PyNAST algorithm (v1.1) [4]with the core_set_aligned.fasta.imputed file distributed with QIIME, as the alignment reference.
5) A community-wide phylogenetic tree was generated using the FastTree algorithm (v 2.1.3) [5], as implemented in the make_phylogeny.py command in QIIME.
6) Potentially chimeric sequences were flagged using ChimeraSlayer (http://sourceforge.net/projects/microbiomeutil/files/__OLD_VERSIONS/microbiomeutil_20101212.tgz/download) [6] and removed prior to downstream analysis.
7) Taxonomic identities were assigned to representative sequences for each OTU using the web-based implementation of the Ribosomal Database Project Classifier [7] (accessed April 28, 2014) using training set 9, with a confidence score threshold of  ≥ 50%.

WGS reads were processed as follows:
1) Host-derived sequences were identified by mapping reads to a reference copy of the human genome (hg19) using Bowtie2 (v2.0.0) [8] and the “sensitive” flag. Reads with a mapped hit or mapped (paired-end) mate were removed from downstream analysis.
2)  On a per-library basis, MetaPhlAn (v1.7.7) [9] was used to map sequence reads to taxonomically informative markers. Bowtie2 (v2.0.0) was used to map the paired ends via the multifastq and “sensitive” settings to the MetaPhlAn database (mpa). All profiles were later combined for downstream analysis with the merge_metaphlan_tables.py command. 
3) Shotgun sequence libraries were processed using the khmer package (v1.0) [10] to remove redundant reads prior to assembly. (-C cutoff, -k k-mer size, -N number of hash tables to use, -x lower bound on hash size, --savehash saves hash for subsequent steps)
a. normalize-by-median.py –C 20 –k 20 –N 5 –x 2.4e9 --savehash 
b. filter-abund.py --default
c. normalize-by-median.py –C 5 –k 20 –N 5 –x 2.4e9 
4) Reads were assembled into contigs on a per-sample basis using the velvet assembler (version 1.2.03) [11], specifically with the veveth algorithm and a hash size 45. Unassembled reads were retained for downstream functional annotation.
5)  Open reading frames (ORF) were identified among assembled contigs using MetaGeneMark (prokaryotic version 2.8 under default settings). 
6) The Usearch (v5.2) [12] was used to annotate ORFs and unassembled reads with the KEGG database (v54) [13]. E-value cutoffs of 1e-2 and 9e-46 were utilized for ORFs and unassembled reads, respectively, and a maximum of 20 hits per query were retained.
7) KEGG annotations for the ORFs and unassembled reads were merged into a single file and integrated into ortholog, module, and pathway abundances using HUMAnN (v0.98) [14] under default settings. 
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