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Supplementary Table 1. Parameter values and cross-interactions tested in this study.
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Supplementary Table 2. Mock Communities Analyzed in This Study.  

Dataset Target Gene Sequencing Platform Read length (nt) Mock Communitiesa Community IDb Total Families Total Genera Total Species Total Strains
1 16S rRNA GAIIx 100 3 even A 16 29 67 67
2 16S rRNA MiSeq 250 2 even 2 uneven B 19 19 22 22
3 16S rRNA MiSeq 150 2 even 2 uneven B 19 19 22 22
4 18S rRNA HiSeq 90 1 even C 8 10 12 12
5 16S rRNA HiSeq 100 1 even D 13 23 44 48
6 16S rRNA MiSeq 150 1 even D 13 23 44 48
aNumber of mock communities analyzed in this run
bCommunity ID corresponds to the four different mock communities described in Table S3-S6



Supplementary Table 3. Composition of Mock Community A.

Taxon Even1 Even2 Even3
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium adolescentis 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium angulatum 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium bifidum 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium breve 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium catenulatum 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium dentium 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium gallicum 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Actinobacteridae; Bifidobacteriales;Bifidobacteriaceae; Bifidobacterium;Bifidobacterium pseudocatenulatum 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Coriobacteridae; Coriobacteriales;Coriobacterineae; Coriobacteriaceae; Collinsella;Collinsella intestinalis 0.0147 0.0147 0.0147
Actinobacteria; Actinobacteria (class); Coriobacteridae; Coriobacteriales;Coriobacterineae; Coriobacteriaceae; Collinsella;Collinsella stercoris 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides caccae 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides cellulosilyticus 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides coprocola 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides coprophilus 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides dorei 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides eggerthii 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides finegoldii 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides intestinalis 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides ovatus 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides pectinophilus 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides plebeius 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Bacteroidaceae; Bacteroides;Bacteroides stercoris 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Porphyromonadaceae; Parabacteroides;Parabacteroides johnsonii 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Porphyromonadaceae; Parabacteroides;Prevotella copri 0.0147 0.0147 0.0147
Bacteroidetes/Chlorobi group; Bacteroidetes; Bacteroidia; Bacteroidales;Rikenellaceae; Alistipes;Alistipes putredinis 0.0147 0.0147 0.0147
Firmicutes; Bacilli; Lactobacillales; Streptococcaceae; Streptococcus;Streptococcus infantarius 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium asparagiforme 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium bartlettii 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium celatum 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium hathewayi 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium hiranonis 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium hylemonae 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium methylpentosum 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium nexile 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium orbiscindens 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium ramosum 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium saccharolyticum-related 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Clostridiaceae; Clostridium;Clostridium sporogenes 0.0147 0.0147 0.0147



Firmicutes; Clostridia; Clostridiales; Clostridiales incertae sedis; Clostridiales Family XI. Incertae Sedis; Anaerococcus;Anaerococcus hydrogenalis 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Eubacteriaceae; Anaerofustis;Anaerofustis stercorihominis 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Eubacteriaceae; Eubacterium;Eubacterium biforme 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Eubacteriaceae; Eubacterium;Eubacterium ramulus 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Lachnospiraceae; Butyrivibrio;Butyrivibrio crossotus 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Lachnospiraceae; Coprococcus;Coprococcus comes 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Lachnospiraceae; Dorea;Dorea formicigenerans 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Lachnospiraceae; Roseburia;Roseburia faecis 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Lachnospiraceae; Roseburia;Roseburia intestinalis 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Lachnospiraceae; Roseburia;Roseburia inulinivorans 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Ruminococcaceae; Anaerotruncus;Anaerotruncus colihominis 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Ruminococcaceae; Ruminococcus;Ruminococcus gnavus 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Ruminococcaceae; Ruminococcus;Ruminococcus hansenii 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Ruminococcaceae; Ruminococcus;Ruminococcus lactaris 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Ruminococcaceae; Ruminococcus;Ruminococcus torques 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Ruminococcaceae; Subdoligranulum;Subdoligranulum variabile 0.0147 0.0147 0.0147
Firmicutes; Clostridia; Clostridiales; Veillonellaceae; Mitsuokella;Mitsuokella multacida 0.0147 0.0147 0.0147
Firmicutes; Erysipelotrichi; Erysipelotrichales; Erysipelotrichaceae; Catenibacterium;Catenibacterium mitsuokai 0.0294 0.0294 0.0294
Firmicutes; Erysipelotrichi; Erysipelotrichales; Erysipelotrichaceae; Holdemania;Holdemania filiformis 0.0147 0.0147 0.0147
Firmicutes;Clostridia;Clostridiales;Peptococcaceae;Desulfitobacterium;Desulfitobacterium_hafniense 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae; Proteus;Proteus penneri 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Cedecea;Cedecea davisae 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Citrobacter;Citrobacter sp 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Edwardsiella;Edwardsiella tarda 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Enterobacter;Enterobacter cancerogenus 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Providencia;Providencia alcalifaciens 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Providencia;Providencia rettgeri 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Providencia;Providencia rustigianii 0.0147 0.0147 0.0147
Proteobacteria; Gammaproteobacteria; Enterobacteriales; Enterobacteriaceae;Providencia;Providencia stuartii 0.0147 0.0147 0.0147



Supplementary Table 4. Composition of Mock Community B.

Taxon Even Staggered

Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Actinomycetaceae;Actinomyces;Actinomyces odontolyticus ATCC 17982 0.0476 0.0002

Bacteria;Actinobacteria;Actinobacteria;Actinomycetales;Propionibacteriaceae;Propionibacterium;Propionibacterium acnes DSM16379 0.0476 0.0021

Bacteria;Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;Bacteroides vulgatus ATCC 8482 0.0476 0.0002

Bacteria;Deinococcus-thermus;Deinococci;Deinococcales;Deinococcaceae;Deinococcus;Deinococcus radiodurans DSM 20539 0.0476 0.0002

Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus;Bacillus cereus ATCC 10987 0.0476 0.0214

Bacteria;Firmicutes;Bacilli;Bacillales;Listeriaceae;Listeria;Listeria monocytogenes ATCC BAA-679 0.0476 0.0021

Bacteria;Firmicutes;Bacilli;Bacillales;Staphylococcaceae;Staphylococcus;Staphylococcus aureus ATCC BAA-1718 0.0476 0.2143

Bacteria;Firmicutes;Bacilli;Bacillales;Staphylococcaceae;Staphylococcus;Staphylococcus epidermidis ATCC 12228 0.0476 0.0214

Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus;Enterococcus faecalis ATCC 47077 0.0476 0.0002

Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;Lactobacillus;Lactobacillus gasseri DSM 20243 0.0476 0.0021

Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Streptococcus;Streptococcus agalactiae ATCC BAA-611 0.0476 0.2143

Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Streptococcus;Streptococcus mutans ATCC 700610 0.0476 0.0002

Bacteria;Firmicutes;Bacilli;Lactobacillales;Streptococcaceae;Streptococcus;Streptococcus pneumoniae ATCC BAA-334 0.0476 0.0214

Bacteria;Firmicutes;Clostridia;Clostridiales;Clostridiaceae;Clostridium;Clostridium beijerinckii ATCC 51743 0.0476 0.0214

Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Rhodobacter;Rhodobacter sphaeroides ATCC 17023 0.0476 0.0214

Bacteria;Proteobacteria;Betaproteobacteria;Neisseriales;Neisseriaceae;Neisseria;Neisseria meningitidis ATCC BAA-335 0.0476 0.0021

Bacteria;Proteobacteria;Epsilonproteobacteria;Campylobacterales;Helicobacteraceae;Helicobacter;Helicobacter pylori ATCC 700392 0.0476 0.0021

Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Escherichia;Escherichia coli ATCC 700926 0.0476 0.2143

Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Moraxellaceae;Acinetobacter;Acinetobacter baumannii ATCC 17978 0.0476 0.0021

Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Pseudomonas;Pseudomonas aeruginosa ATCC 47085 0.0476 0.0214

Eukaryota;Fungi;Ascomycota;Saccharomycetes;Saccharomycetales;Incertae_sedis;Candida;Candida albicans ATCC MY-2876 0.0005 0.0002

Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter;Methanobrevibacter smithii ATCC 35061 0.0476 0.2143



Supplementary Table 5. Composition of Mock Community C.

Taxon Relative Abundance
Eukaryota;Fungi;Ascomycota;Eurotiomycetes;Onygenales;Arthrodermataceae;Trichophyton 0.0833
Eukaryota;Fungi;Ascomycota;Eurotiomycetes;Onygenales;Onygenaceae;Coccidioides;Coccidioides_immitis 0.0833
Eukaryota;Fungi;Ascomycota;Saccharomycetes;Saccharomycetales;Incertae_sedis;Candida;Candida_albicans 0.0833
Eukaryota;Fungi;Ascomycota;Saccharomycetes;Saccharomycetales;Incertae_sedis;Candida;Candida_tropicalis 0.0833
Eukaryota;Fungi;Ascomycota;Saccharomycetes;Saccharomycetales;Saccharomycetaceae;Candida;Candida_lusitaniae 0.0833
Eukaryota;Fungi;Ascomycota;Saccharomycetes;Saccharomycetales;Saccharomycetaceae;Saccharomyces;Saccharomyces_cerevisiae 0.0833
Eukaryota;Fungi;Ascomycota;Schizosaccharomycetes;Schizosaccharomycetales;Schizosaccharomycetaceae;Schizosaccharomyces;Schizosaccharomyces_pombe 0.0833
Eukaryota;Fungi;Ascomycota;Sordariomycetes;Hypocreales;Nectriaceae;Fusarium;Fusarium_oxysporum 0.0833
Eukaryota;Fungi;Basidiomycota;Tremellomycetes;Tremellales;Tremellaceae;Cryptococcus;Cryptococcus_neoformans 0.0833
Eukaryota;Fungi;Chytridiomycota;Chytridiomycetes;Rhizophydiales;Incertae_sedis;Batrachochytrium;Batrachochytrium_dendrobatidis 0.0833
Eukaryota;Fungi;Incertae_sedis;Incertae_sedis;Mucorales;Incertae_sedis;Rhizopus;Rhizopus_oryzae 0.0833
Eukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;Mammalia;Eutheria;Euarchontoglires;Primates;Haplorrhini;Catarrhini;Hominidae;Homo;Homo sapiens 0.0833



Supplementary Table 6. Composition of Mock Community D.
Taxon Relative Abundance
Actinobacteria;Actinobacteria;Bifidobacteriales;Bifidobacteriaceae;Bifidobacterium;bifidum;Bifidobacterium bifidum 0.0208
Actinobacteria;Actinobacteria;Bifidobacteriales;Bifidobacteriaceae;Bifidobacterium;pseudocatenulatum;Bifidobacterium pseudocatenulatum 0.0208
Actinobacteria;Actinobacteria;Coriobacteriales;Coriobacteriaceae;Collinsella;intestinalis;Collinsella intestinalis 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;cellulosilyticus;Bacteroides cellulosilyticus 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;dorei;Bacteroides dorei 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;eggerthii;Bacteroides eggerthii 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;finegoldii;Bacteroides finegoldii 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;intestinalis;Bacteroides intestinalis 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;ovatus;Bacteroides ovatus 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;thetaiotaomicron 3731;Bacteroides thetaiotaomicron 3731 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;thetaiotaomicron 7330;Bacteroides thetaiotaomicron 7330 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;thetaiotaomicron VPI-5482;Bacteroides thetaiotaomicron VPI-5482 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;uniformis;Bacteroides uniformis 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;vulgatus;Bacteroides vulgatus 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Bacteroidaceae;Bacteroides;xylanisolvens;Bacteroides xylanisolvens 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Porphyromonadaceae;Parabacteroides;johnsonii;Parabacteroides johnsonii 0.0208
Bacteroidetes;Bacteroidia;Bacteroidales;Rikenellaceae;Alistipes;indistinctus;Alistipes indistinctus 0.0208
Firmicute;Bacilli;Lactobacillales;Streptococcaceae;Streptococcus;infantarius;Streptococcus infantarius 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium; leptum;Clostridium leptum 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium; nexile-related A2-232;Clostridium nexile-related A2-232 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium;asparagiforme;Clostridium asparagiforme 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium;hathewayi;Clostridium hathewayi 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium;nexile;Clostridium nexile 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium;saccharolyticum-related;Clostridium saccharolyticum-related 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiaceae;Clostridium;sporogenes;Clostridium sporogenes 0.0208
Firmicute;Clostridia;Clostridiales;Clostridiales Family XI. Incertae Sedis;Anaerococcus;hydrogenalis;Anaerococcus hydrogenalis 0.0208
Firmicute;Clostridia;Clostridiales;Eubacteriaceae;Eubacterium;biforme;Eubacterium biforme 0.0208
Firmicute;Clostridia;Clostridiales;Eubacteriaceae;Eubacterium;eligens;Eubacterium eligens 0.0208
Firmicute;Clostridia;Clostridiales;Eubacteriaceae;Eubacterium;ventriosum;Eubacterium ventriosum 0.0208
Firmicute;Clostridia;Clostridiales;Lachnospiraceae;Blautia;hansenii;Blautia hansenii 0.0208
Firmicute;Clostridia;Clostridiales;Lachnospiraceae;Blautia;luti;Blautia luti 0.0208
Firmicute;Clostridia;Clostridiales;Lachnospiraceae;Coprococcus;comes;Coprococcus comes 0.0208
Firmicute;Clostridia;Clostridiales;Lachnospiraceae;Dorea;formicigenerans;Dorea formicigenerans 0.0208
Firmicute;Clostridia;Clostridiales;Lachnospiraceae;Dorea;longicatena;Dorea longicatena 0.0208
Firmicute;Clostridia;Clostridiales;Lachnospiraceae;Roseburia;intestinalis;Roseburia intestinalis 0.0208
Firmicute;Clostridia;Clostridiales;Ruminococcaceae;Anaerotruncus;colihominis;Anaerotruncus colihominis 0.0208
Firmicute;Clostridia;Clostridiales;Ruminococcaceae;Faecalibacterium;prausnitzii M21/2;Faecalibacterium prausnitzii M21/2 0.0208
Firmicute;Clostridia;Clostridiales;Ruminococcaceae;Ruminococcus;gnavus;Ruminococcus gnavus 0.0208
Firmicute;Clostridia;Clostridiales;Ruminococcaceae;Ruminococcus;lactaris;Ruminococcus lactaris 0.0208
Firmicute;Clostridia;Clostridiales;Ruminococcaceae;Ruminococcus;torques;Ruminococcus torques 0.0208
Firmicute;Clostridia;Clostridiales;Ruminococcaceae;Subdoligranulum;variabile;Subdoligranulum variabile 0.0208
Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Edwardsiella;tarda;Edwardsiella tarda 0.0208
Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Enterobacter;cancerogenus;Enterobacter cancerogenus 0.0208
Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Escherichia;coli K12;Escherichia coli K12 0.0208
Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Escherichia;fergusonii;Escherichia fergusonii 0.0208
Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Proteus;penneri;Proteus penneri 0.0208
Proteobacteria;Gammaproteobacteria;Enterobacteriales;Enterobacteriaceae;Providencia;alcalifaciens;Providencia alcalifaciens 0.0208
Verrucomicrobia;Verrucomicrobiae;Verrucomicrobiales;Verrucomicrobiaceae;Akkermansia;muciniphila;Akkermansia muciniphila 0.0208



Supplementary Table 7. Raw Sequence Counts and Sample Counts for Datasets Analyzed in This Study.

Dataset Typea Platform Read Length Samplesb Totalc Seq Countd

1 M/B (HAFL) GAIIx 100 28 28 11172089
2 M MiSeq 250 4 4 5204783
3 M MiSeq 150 4 4 7599016
4 M HiSeq 90 1 389 26792290
5 M HiSeq 100 1 411 174076782
6 M MiSeq 150 1 5 3060773
7 B (HAFL) HiSeq 100 25 32 49757529
8 B (HAFL) MiSeq 150 25 32 4920833
9 B (Beer) GAIIx 150 14 240 27404059

10 B (Wine) GAIIx 150 26 246 27836488
a Sample types included in run: M = mock community; B = biological sample; HAFL = host-associated and
  free-living communities5,8 ; Wine = inoculated and native  wine fermentation samples10; Beer = spontaneous
  American coolship ale fermentation samples9

b Number of uniquely barcoded samples analyzed from this run
c Total number of uniquely barcoded samples included in this sequencing run
d Number of raw sequences input to filtering pipeline



Supplementary Table 8. !-Diversity Comparisons of Mock Communities Between Filtration Settings.

unweighted unifrac significance test Mock Communities 1,000 Monte Carlo Iterations
p value (Bonferroni corrected)

c1 c10 c100 c1000 p25 p50 p100 n5 n10 r5 r10
r1n0p75 (default) 0.605 1 1 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
r1n0p75c10 0.605 1 1 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
r1n0p75c100 1 1 1 0.055 0.385 1 1 1 0.99 1
r1n0p75c1000 1 1 1 1 1 1 1 1 1 1
r1n0p25 < 0.001 < 0.001 0.055 1 1 1 1 1 1 1
r1n0p50 < 0.001 < 0.001 0.385 1 1 1 1 1 1 1
r1n0p100 < 0.001 < 0.001 1 1 1 1 1 1 1 1
r1n5p75 < 0.001 < 0.001 1 1 1 1 1 < 0.001 1 1
r1n10p75 < 0.001 < 0.001 1 1 1 1 1 < 0.001 1 1
r5n0p75 < 0.001 < 0.001 0.99 1 1 1 1 1 1 1
r10n0p75 < 0.001 < 0.001 1 1 1 1 1 1 1 1

weighted unifrac significance test
p value (Bonferroni corrected)

c1 c10 c100 c1000 p25 p50 p100 n5 n10 r5 r10
r1n0p75 (default) 1 1 1 1 1 < 0.001 0.495 0.55 1 1
r1n0p75c10 1 1 1 1 1 0.33 0.825 0.77 1 1
r1n0p75c100 1 1 1 1 1 0.275 1 1 1 1
r1n0p75c1000 1 1 1 1 1 0.55 1 1 1 1
r1n0p25 1 1 1 1 1 1 1 1 1 1
r1n0p50 1 1 1 1 1 1 1 1 1 1
r1n0p100 < 0.001 0.33 0.275 0.55 1 1 1 1 0.605 1
r1n5p75 0.495 0.825 1 1 1 1 1 < 0.001 1 1
r1n10p75 0.55 0.77 1 1 1 1 1 < 0.001 1 1
r5n0p75 1 1 1 1 1 1 0.605 1 1 1
r10n0p75 1 1 1 1 1 1 1 1 1 1

r1n0p75 r1n0pX r1nXp75 rXn0p75

r1n0p75 r1n0pX r1nXp75 rXn0p75



Unweighted Unifrac

Corrected Bonferroni P value at 1000 Monte Carlo Iterations

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Supplementary Table 9. !-Diversity Comparisons of Host-associated and Free-living Communities 
Between Filtration Settings.
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Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.036
Freshwater Creek < 0.001 0.396
Mock 0.108 < 0.001 1
Ocean 1 < 0.001 0.036 0.396
Sediment Estuary 1 0.18 1 1 1
Skin 1 < 0.001 0.072 1 1 1
Soil < 0.001 0.036 0.108 1 1 1 1
Tongue < 0.001 1 0.36 < 0.001 1 1 0.036 0.036

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
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Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
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Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 < 0.001
Mock < 0.001 < 0.001 < 0.001
Ocean < 0.001 < 0.001 < 0.001 < 0.001
Sediment Estuary < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Skin < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 1
Freshwater Creek 1 1
Mock 1 0.693 1
Ocean 0.819 1 1 < 0.001
Sediment Estuary 0.357 1 1 0.042 0.021
Skin - - - - - -
Soil - - - - - - -
Tongue 1 1 1 1 1 - - 1

Weighted UniFrac

Corrected Bonferroni P value at 1000 Monte Carlo Iterations

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 1
Mock 1 0.036 0.108
Ocean < 0.001 0.9 1 < 0.001
Sediment Estuary < 0.001 1 1 < 0.001 < 0.001
Skin < 0.001 1 1 0.072 < 0.001 < 0.001
Soil < 0.001 0.18 0.324 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 1 1 1 1 1 1 1 0.036

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 1
Mock 1 < 0.001 0.324
Ocean < 0.001 1 1 < 0.001
Sediment Estuary < 0.001 1 1 < 0.001 0.576
Skin < 0.001 1 1 0.072 0.036 0.144
Soil < 0.001 0.288 1 < 0.001 < 0.001 0.072 < 0.001
Tongue 0.144 1 1 1 1 1 1 1
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Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek 0.288 1
Mock 1 0.864 0.828
Ocean < 0.001 0.54 1 < 0.001
Sediment Estuary < 0.001 < 0.001 1 < 0.001 < 0.001
Skin < 0.001 1 1 0.396 < 0.001 < 0.001
Soil < 0.001 < 0.001 0.18 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 0.432 1 1 1 < 0.001 0.144 1 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek 0.756 1
Mock 1 0.216 1
Ocean < 0.001 1 1 0.108
Sediment Estuary < 0.001 1 1 0.18 0.18
Skin 0.036 1 1 1 0.072 0.576
Soil < 0.001 0.828 1 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 1 1 1 1 1 1 1 0.216

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.036
Freshwater Creek 0.288 1
Mock 1 1 1
Ocean < 0.001 1 1 < 0.001
Sediment Estuary < 0.001 0.18 1 < 0.001 < 0.001
Skin < 0.001 1 1 1 < 0.001 < 0.001
Soil < 0.001 < 0.001 0.144 < 0.001 < 0.001 0.072 < 0.001
Tongue 1 1 1 1 0.756 1 1 0.036

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.072
Freshwater Creek 0.612 1
Mock 1 1 1
Ocean < 0.001 1 1 < 0.001
Sediment Estuary < 0.001 0.216 1 0.036 0.036
Skin < 0.001 1 1 1 < 0.001 0.108
Soil < 0.001 < 0.001 0.36 < 0.001 < 0.001 1 < 0.001
Tongue 1 1 1 1 1 1 1 0.252

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.108
Freshwater Creek 1 1
Mock 1 1 1
Ocean < 0.001 1 1 0.108
Sediment Estuary < 0.001 1 1 0.72 1
Skin < 0.001 1 1 1 0.036 1
Soil < 0.001 < 0.001 1 < 0.001 < 0.001 1 < 0.001
Tongue 1 1 1 1 1 1 1 0.216
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Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek 0.288 1
Mock 1 0.288 1
Ocean < 0.001 0.036 0.288 < 0.001
Sediment Estuary < 0.001 0.18 1 < 0.001 < 0.001
Skin < 0.001 1 0.288 0.936 < 0.001 < 0.001
Soil < 0.001 < 0.001 0.324 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 1 1 0.936 1 < 0.001 1 1 < 0.001

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.036
Freshwater Creek 0.468 1
Mock 1 0.828 1
Ocean < 0.001 1 1 0.108
Sediment Estuary < 0.001 0.756 1 < 0.001 0.252
Skin < 0.001 0.324 0.648 0.144 < 0.001 < 0.001
Soil < 0.001 0.036 0.432 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 0.936 1 1 1 0.216 0.756 1 0.036

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.072
Freshwater Creek 0.36 1
Mock 1 0.612 1
Ocean 0.108 1 1 0.288
Sediment Estuary < 0.001 0.252 1 < 0.001 0.144
Skin < 0.001 0.072 0.792 0.036 < 0.001 < 0.001
Soil < 0.001 < 0.001 0.468 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 0.72 0.648 1 1 0.108 0.468 1 0.036

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.036
Freshwater Creek < 0.001 1
Mock 1 0.36 < 0.001
Ocean < 0.001 1 0.18 < 0.001
Sediment Estuary < 0.001 0.36 0.18 < 0.001 < 0.001
Skin < 0.001 1 0.108 1 < 0.001 0.036
Soil < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 1 1 0.108 1 < 0.001 1 1 0.288

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek 1 1
Mock 0.792 0.396 1
Ocean < 0.001 1 1 < 0.001
Sediment Estuary < 0.001 1 1 < 0.001 < 0.001
Skin < 0.001 1 0.792 0.648 < 0.001 0.432
Soil < 0.001 0.036 0.792 < 0.001 < 0.001 0.036 < 0.001
Tongue 0.252 1 1 1 0.468 1 1 0.504

r1
n5

p7
5

r1
n1

0p
75

r2
n0

p7
5

r5
n0

p7
5

r1
n1

p7
5



Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek 0.252 1
Mock 1 0.036 1
Ocean < 0.001 1 1 < 0.001
Sediment Estuary < 0.001 0.936 1 0.036 < 0.001
Skin < 0.001 0.864 1 1 < 0.001 1
Soil < 0.001 0.072 1 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 0.684 1 1 1 0.18 1 1 0.504

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek 0.036 1
Mock 1 0.108 0.18
Ocean < 0.001 1 0.396 < 0.001
Sediment Estuary < 0.001 0.612 1 < 0.001 < 0.001
Skin < 0.001 1 0.18 < 0.001 < 0.001 < 0.001
Soil < 0.001 0.108 0.144 < 0.001 < 0.001 < 0.001 < 0.001
Tongue 0.072 1 0.36 1 0.072 1 1 0.072

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater 0.036
Freshwater Creek 0.18 1
Mock 1 0.288 0.252
Ocean < 0.001 1 0.108 < 0.001
Sediment Estuary < 0.001 1 1 1 0.036
Skin < 0.001 1 0.18 1 < 0.001 1
Soil < 0.001 0.288 0.18 < 0.001 < 0.001 0.504 < 0.001
Tongue 0.468 0.648 0.648 1 0.036 1 1 0.684

Feces Freshwater Creek Mock Ocean Sediment Skin Soil
Freshwater < 0.001
Freshwater Creek < 0.001 0.231
Mock 0.189 0.336 0.063
Ocean < 0.001 1 0.252 < 0.001
Sediment Estuary < 0.001 1 1 < 0.001 0.084
Skin - - - - - -
Soil - - - - - - -
Tongue 0.147 1 1 1 1 - - 1
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