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  A Microbial Census
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Contaminants — DNA sequences from organisms not

truly present in the sample.



 Problem: Contamination

Figure: Salter, et al. BMC Biology, 2014.
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Figure: Salter, et al. BMC Biology, 2014.
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Spurious signal driven by contaminants!

Figure: Salter, et al. BMC Biology, 2014.
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Figure: Karstens, et al. mSystems, 2018.
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  Modeling Contaminants

T = S + C, where C is constant

fC = C/(S+C) ~ 1/T, where C << S
hence

Davis, et al. Microbiome, 2018.
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  Modeling Contaminants

Davis, et al. Microbiome, 2018.
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  Decontam Method
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  Decontam Method

Frequency

Input: DNA concentrations, 

          Feature table w/ abundances.

Output: Score 0 (contaminant) - 1 (non-contaminant),

          Binary classification based on threshold.

Prevalence

Input: Categorization of samples as negative controls, 

          Feature table w/ abundances or presences.

Output: Score 0 (contaminant) - 1 (non-contaminant)

          Binary classification based on threshold.

Needs range of DNA concentrations

Needs multiple (5+) sequenced negative controls



  Validating the Model

Davis, et al. Microbiome, 2018.
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Oral Mucosal Dataset
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  Reducing Technical Variation
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Davis, et al. Microbiome, 2018.

  Avoiding Spurious Results



 Available now… 

@bejcal -- https://github.com/benjjneb/decontam   

• Open-source

• Well documented

• R package

• 16S or shotgun

https://github.com/benjjneb/decontam
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 When to care?

Figure: Karstens, et al. mSystems, 2018.



 When to care?

Aerobiome, placenta, internal tissues, 

  rare stuff matters, dry surfaces, parchment… 

Figure: Karstens, et al. mSystems, 2018.
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 Recommendations… 

• There is no substitute for clean lab practices

• Sequence multiple full-process negative controls!

• Consider dilution series of a positive control

• Record DNA concentrations

• In silico decontamination (at high resolution)

• Be skeptical of unexpected or implausible taxa

• Report taxa in negative controls



 Recommendations… 

Sequencing-based evidence of a microbiome
 in locations previously thought “sterile” is not
 conclusive on its own!

What additional evidence could make it convincing?
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