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A) 16S rRNA workflow

1. Activate Qiime2

# Activate base env
~/.bashrc

# Activate giime2

conda activate giime2-2022.11
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2. Import expected taxonomic composition of mock samples

Composition of comunity standard available here: https://www.zymoresearch.de/collections/zymobiomics-microbial-community-sta

ndards/products/zymobiomics-microbial-community-standard

For the purpose of this analysis, eukaryote taxa were excluded from the community standards' composition.

biom convert -i mock_expected.tsv -o mock-expected.biom --table-type="OTU table" --to-hdf5

giime tools import --input-path mock-expected.biom --type 'FeatureTable[RelativeFrequency]' --input-format

BIOMV210Format --output-path mock-expected.qza

2. Get the observed taxonomic composition of mock samples

2.1 Import results after decontam pipeline

giime tools import --input-path table-nocontam.biom --type 'FeatureTable[Frequency]' --input-format

BIOMV100Format --output-path table-nocontam.gza

2.2 Subset community standard samples (positive controls)

giime feature-table filter-samples --i-table table-nocontam.gza --m-metadata-file positive-samples.tsv --o-

filtered-table mock-observed.gza

2.3 Go through the filtering steps

#Filter taxonomy
giime taxa filter-table --i-table mock-observed.gza --i-taxonomy taxonomy.gza --p-exclude

mitochondria,chloroplast,Unassigned,Vertebrata --p-include p_ --o-filtered-table mock-observed.qgza

# Filter features present in less than 2 samples

giime feature-table filter-features --i-table mock-observed.gza --p-min-samples 2 --o-filtered-table mock-
observed.qgza

giime feature-table summarize --i-table mock-observed.gza --o-visualization mock-observed.gzv --m-sample-

metadata-file buzzard meta.tsv

# Filter samples with less than 500 reads
giime feature-table filter-samples --i-table mock-observed.gza --p-min-frequency 500 --o-filtered-table mock-

observed.qgza
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2.4 Inspect the taxonomic composition of the community standards (taxa bar
plots only for positive controls)

giime taxa barplot --i-table mock-observed.qza --i-taxonomy taxonomy.qgza --m-metadata-file buzzard meta.tsv --

o-visualization mock-observed-bar-plot.qgzv
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€001 and C003 are replicates of the ZymoBIOMICS Microbial Community Standard (D6300) used for validation of the extraction
method.

€002 and C004 are replicates of the ZymoBIOMICS Microbial Community Standard (D6305) used for validation of the PCR procedure.

3. Agglomerate taxa at species level

giime taxa collapse --i-table mock-observed.gza --i-taxonomy taxonomy.gza --p-level 7 --o-collapsed-table mock-

observed-17.gza

3.1 Convert sequence counts into relative abundances

giime feature-table relative-frequency --i-table mock-observed-17.gza --o-relative-frequency-table mock-

observed-17-rel.gza
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4. Compare observed and expected taxonomic composition of mock
samples

giime quality-control evaluate-composition --i-expected-features mock-expected.qgza --i-observed-features mock-

observed-17-rel.gza --o-visualization mock-comparison.qgzv

5. Feature evaluation results

Taxon accuracy rate (TAR) and taxon detection rate (TDR) are used for qualitative compositional analyses of mock communities.
At a given taxonomic level, a classification is a:

True positive (TP), if that taxon is both observed and expected.

False positive (FP), if that taxon is observed but not expected.

False negative (FN), if a taxon is expected but not observed.

These are used to calculate TAR and TDR as:

TAR =TP/(TP + FP) Fraction of observed taxa that were expected at level L.

TDR = TP/(TP + FN) Fraction of expected taxa that are observed at level L.

5.1 Per-level accuracy
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Linear regression between observed
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5.2 False positives: misclassifications
No misclassifications detected.
5.3 False positives: underclassifications
Taxon Co01 €002 C003
d_Bacteria;p_Firmicutes;c_Bacilli;o_Bacillales;f_Bacillaceae;g_Bacillus;__ 0.294298385 0.117544027 0.261875305
d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Enterococcaceae;g_Enterococcus;__ 0.02172949 0.046049489 0.022757095
d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Listeriaceae;g_Listeria;__ 0.029933481 0.088277443 0.029880403
d_Bacteria;p_Firmicutes;c_Bacilli;o_Staphylococcales;f_Staphylococcaceae;g_Staphylococcus;__ 0.022109598 0.148498455 0.022007273
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;;__ 0.138866012 0.127766632 0.148502231
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_Escherichia-Shigella;__ 0.179315806 0.123308175 0.175345855
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_Pseudomonadaceae;gPseudomonas;__ 0.106746912 0.087353906 0.106924605

5.4 False negatives
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The taxonomy classifier can accurately assign taxonomy only up to the genus level. Since, all community standards are a priory

identified at species level, this leads to the classification of every feature as a false negative.

Taxon
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d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Enterococcaceae;g_Enterococcus;s__Enterococcus_faecalis
d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Listeriaceae;g_Listeria;s__Listeria_monocytogenes
d_Bacteria;p_Firmicutes;c_Bacilli;o_Staphylococcales;f_Staphylococcaceae;g_Staphylococcus;s__Staphylococcus_aureus
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_Escherichia-Shigella;s__Escherichia_coli
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_Salmonella;s__Salmonella_enterica

d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_Pseudomonadaceae;g_Pseudomonas;s__Pseudomonas_aeruginosa
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B) 28S rRNA workflow

1. Activate Qiime2

# Activate base env
. ~/.bashrc

# Activate giime2

conda activate giime2-2022.11

2. Import expected taxonomic composition of mock samples

Composition of comunity standard available here: https://www.zymoresearch.de/collections/zymobiomics-microbial-community-sta
ndards/products/zymobiomics-microbial-community-standard

biom convert -i mock expected.tsv -o mock-expected.biom --table-type="OTU table" --to-hdf5

giime tools import --input-path mock-expected.biom --type 'FeatureTable[RelativeFrequency]' --input-format

BIOMV210Format --output-path mock-expected.gza

2. Get the observed taxonomic composition of mock samples

2.1 Import results after decontam pipeline

giime tools import --input-path table-nocontam.biom --type 'FeatureTable[Frequency]' --input-format

BIOMV100Format --output-path table-nocontam.qgza

2.2 Subset community standard samples (positive controls)

giime feature-table filter-samples --i-table table-nocontam.gza --m-metadata-file positive-samples.tsv --o-

filtered-table mock-observed.qgza

2.3 Go through the filtering steps
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#Filter taxonomy
giime taxa filter-table --i-table mock-observed.gza --i-taxonomy taxonomy.gza --p-exclude

mitochondria,chloroplast,Unassigned,Vertebrata --p-include p_ --o-filtered-table mock-observed.qgza

# Filter features present in less than 2 samples
giime feature-table filter-features --i-table mock-observed.gza --p-min-samples 2 --o-filtered-table mock-
observed.qgza

giime feature-table summarize --i-table mock-observed.gza --o-visualization mock-observed.qgzv --m-sample-

metadata-file buzzard meta.tsv

# Filter samples with less than 500 reads

giime feature-table filter-samples --i-table mock-observed.gza --p-min-frequency 500 --o-filtered-table mock-
observed.qgza

2.4 Inspect the taxonomic composition of the community standards (taxa bar
plots only for positive controls)

giime taxa barplot --i-table mock-observed.qza --i-taxonomy taxonomy.gza --m-metadata-file buzzard meta.tsv --

o-visualization mock-observed-bar-plot.qgzv
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€001 and C003 are replicates of the ZymoBIOMICS Microbial Community Standard (D6300) used for validation of the extraction
method.

€002 and C004 are replicates of the ZymoBIOMICS Microbial Community Standard (D6305) used for validation of the PCR procedure.

3. Agglomerate taxa at species level

giime taxa collapse --i-table mock-observed.gza --i-taxonomy taxonomy.gza --p-level 7 --o-collapsed-table mock-

observed-17.qgza
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3.1 Convert sequence counts into relative abundances

giime feature-table relative-frequency --i-table mock-observed-17.gza --o-relative-frequency-table mock-

observed-17-rel.qgza

4. Compare observed and expected taxonomic composition of mock
samples

giime quality-control evaluate-composition --i-expected-features mock-expected.gza --i-observed-features mock-

observed-17-rel.gza --o-visualization mock-comparison.qgzv

5. Feature evaluation results

Taxon accuracy rate (TAR) and taxon detection rate (TDR) are used for qualitative compositional analyses of mock communities.
At a given taxonomic level, a classification is a:

True positive (TP), if that taxon is both observed and expected.

False positive (FP), if that taxon is observed but not expected.

False negative (FN), if a taxon is expected but not observed.

These are used to calculate TAR and TDR as:

TAR =TP/(TP + FP) Fraction of observed taxa that were expected at level L.

TDR = TP/(TP + FN) Fraction of expected taxa that are observed at level L.
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5.2 False positives: misclassifications

Taxon 001 €002 coo3 Ccoo4

dEukaryota;p_Basidiomycota;c_Tremellomycetes;o_Tremellales;f_Cryptococcaceae;g_Cryptococcus;s__Cryptococcus_neoformans 0.484728969 0.490224317 0.465872425 0.498092944

5.3 False positives: underclassifications

Taxon €001 €002 Cco03 C004
dEukaryota;p_Ascomycota;c_Saccharomycetes;o_Saccharomycetales;;;__ 0.506709634 0.50152745  0.526309258 0.493475861
dEukaryota;p_Basidiomycota;c_Tremellomycetes;o_Tremellales;f_Cryptococcaceae;g_Cryptococcus;__ 0.008561397 0.008248233 0.007818317 0.008431195

5.4 False negatives

The taxonomy classifier can accurately assign taxonomy only up to the genus level. Since, all community standards are a priory
identified at species level, this leads to the classification of every feature as a false negative.

Taxon C001 C002 C003 (C004
d_Bacteria;p_Firmicutes;c_Bacilli;o_Bacillales;f_Bacillaceae;g_Bacillus;s__Bacillus_subtilis 0.174 0.174 0174 0174
d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Enterococcaceae;g_Enterococcus;s__Enterococcus_faecalis 0.099 0.099 0.099 0.099
d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Lactobacillaceae;g_Limosilactobacillus;s__Lactobacillus_fermentum 0.184 0.184 0.184 0.184
d_Bacteria;p_Firmicutes;c_Bacilli;o_Lactobacillales;f_Listeriaceae;g_Listeria;s__Listeria_monocytogenes 0.141 0.141 0.141 0.141
d_Bacteria;p_Firmicutes;c_Bacilli;o_Staphylococcales;f_Staphylococcaceae;g_Staphylococcus;s__Staphylococcus_aureus 0.155 0.155 0.155 0.155
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_Escherichia-Shigella;s__Escherichia_coli 0.101 0.101 0.101 0.101
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_Salmonella;s__Salmonella_enterica 0.104 0.104 0.104 0.104
d_Bacteria;p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_Pseudomonadaceae;g_Pseudomonas;s__Pseudomonas_aeruginosa 0.042 0.042 0.042 0.042

d_Eukaryota;p_Ascomycota;c_Saccharomycetes;o_Saccharomycetales;f_Saccharomycetaceae;g_Saccharomyces;s__Saccharomyces_cerevisiae 0.093 0.093 0.093 0.093


af://n1097
af://n1112
af://n1133

Taxon C001 C002 C003 Co004

d_Eukaryota;p_Basidiomycota;c_Tremellomycetes;o_Tremellales;f_Cryptococcaceae;g_Cryptococcus;s__Cryptococcus_gattii 0.093 0.093 0.093 0.093
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