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Callahan, et al. Nature Methods, 2016.
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Two Challenges
How do we deal with errors?

How do we define the units of our analysis?
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Different OTUs!
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OTU85 is not a consistent label

 (In)consistent labels

OTU85 is predictive of a disease? Not in future data!

OTU85 is associated w/ X and Y? Can’t be tested!

OTU85 is in this community? OTUs don’t exist in nature!

 McLaren & Callahan, mBio, 2018.
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Remove/correct errors



 Exact Sequence Variants

OTU85 is not a consistent label, but…

ATTAACGAGATTATAACCAGAGTACGAATA…

is consistent!
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Sequence Tables

Study 1

Study 2

Study 3

Cross-study comparison
merge

Eliminates need for joint reprocessing of raw data.

Callahan, et al. ISMEJ, 2017.
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Sequence Tables

Study 1

Study 2

Study 3

Cross-study comparison
merge

Eliminates need for joint reprocessing of raw data.
Continuous data integration. Unlimited dataset size.
You in 2 years can work directly with you today.

Callahan, et al. ISMEJ, 2017.
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“Replacing OTUs with ASVs makes marker-gene sequencing more 
precise, reusable, reproducible and comprehensive.”

 The Sequence is the Label
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ASV Methods
• DADA2

• Deblur

• Unoise2

• Oligotyping/MED

• AmpliCI

• …

Synonym acronyms
• Amplicon Sequence Variant (ASV)

• Exact Sequence Variant (ESV)

• subOTU (sOTU)

• Zero-radius OTU (zOTU)

• Haplotypes, oligotypes, …
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Are ASVs always the best unit of analysis? No.
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  Phylogenetic Scale
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What“taxonomic unit” best captures the

phylogenetic scale at which the function

relevant to a scientific question varies?

  Phylogenetic Scale
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* All of this assumes a comprehensive reference database.
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• Consider analysis at multiple taxonomic levels
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• Comprehensive: ASVs, de novo OTUs. Not: taxonomy.

• Use domain knowledge on relevant phylogenetic scale

• Deposit and share your ASV table
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Can agglomerate up, but can’t divide down.

 This speaker recommends… 
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