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Figure 2. Frequency patterns and decontam score distributions of microbial sequences from an oral mucosal 
16S rRNA gene dataset. (a) Frequency patterns of six sequences from a 16S rRNA gene study of human oral 
microbial communities. The frequencies of sequence variants Seq3, Seq152, and Seq53 vary inversely with sample 
DNA, a characteristic of contaminants. The frequencies of Seq1, Seq12, and Seq200 are independent of sample 
DNA concentration, a characteristic of genuine sample sequences. (b) Scores for each amplicon sequence variant 
(ASV) present in two or more samples were computed by the frequency, prevalence and combined methods as 
implemented in the isContaminant function in the decontam R package. The histogram of scores is shown, with 
color intensity depending on the number of samples (or prevalence) in which each ASV was present. 
  

.CC-BY 4.0 International licenseIt is made available under a 
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.

The copyright holder for this preprint. http://dx.doi.org/10.1101/221499doi: bioRxiv preprint first posted online Nov. 17, 2017; 



	 36	

 

 
Figure 3. Classification accuracy of decontam on a subset of microbial sequences in an oral mucosa dataset 
belonging to contaminant and oral genera. (a) The scores assigned by the frequency and prevalence methods are 
plotted for each ASV present in two or more samples in the oral mucosa dataset. Points are colored if their genus 
can be unambiguously classified as oral or contaminant by comparison to a compiled reference database. (b) 
Receiver-operator-characteristic (ROC) curves are plotted for the frequency, prevalance and combined methods, and 
when evaluating sensitivity/specificity at the level of ASVs or at the level of reads (i.e. weighting by ASV 
abundance). Points show the default classification threshold of P*=0.1. 
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Figure 4. Proportion of contaminants in the S. bongori dilution series identified by the decontam frequency 
method. The frequency method was applied to all data pooled together (solid line), and on a per-batch basis (dashed 
line). Batches were specified as the sequencing centers for the 16S data, and the DNA extraction kits for the shotgun 
data. The fraction of contaminants identified (sensitivity) was evaluated on a per-read basis and on a per-variant 
basis (ASVs for 16S data, genera for shotgun data) over a range of classification thresholds. Green lines show 
maximum possible classifier sensitivity, given that decontam cannot identify contaminants only present in a single 
sample.  
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Figure 5. Multi-dimensional-scaling (MDS) ordination of sequenced samples of a monoculture of S. bongori, 
as a function of dilution and the contaminant classification threshold. A dilution series of 0, 1, 2, 3, 4, and 5 ten-
fold dilutions of a pure culture of Salmonella bongori was subjected to (a) amplicon sequencing of the 16S rRNA 
gene at three sequencing centers, and (b) shotgun sequencing using three different DNA extraction kits. 
Contaminants were identified by the decontam frequency method with a classification threshold of P*=0.0 (no 
contaminants identified), P*=0.1 (default), and P*=0.5 (aggressive identification). After contaminant removal, 
pairwise between-sample Bray-Curtis dissimilarities were calculated, and an MDS ordination was performed. The 
two dimensions explaining the greatest variation in the data are shown. 
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Figure 6. Diagnosing contamination in an exploratory analysis of the vaginal microbiota and preterm birth 
(PTB). The association between PTB and an increase in the average gestational frequency of various ASVs was 
evaluated in the two cohorts of women (Stanford and UAB) analyzed in Callahan & DiGiulio et al. The x- and y-
axes display the P-values of the association between increased gestational frequency and PTB (one-sided Wilcoxon 
rank-sum test) in the Stanford and UAB cohorts, respectively. Points are colored by the score assigned to them by 
the isContaminant function in the decontam R package, using the combined method. Several ASVs that were 
strongly associated with PTB in either the Stanford or UAB cohorts are clearly identified as contaminants with a 
decontam P value of less than 10-5 (genera in magenta text). 
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