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THE PROBLEM OF DETECTION

What kinds of tools do we need?
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The Problem of Detection
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Faster 

Less expensive

More easily deployable

More sensitive

The Problem of Detection
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Bohan et al. 2017. Trends in Ecology and Evolution

Science? Or science fiction?
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ENVIRONMENTAL DNA

A conceptual breakthrough enabling “sight-unseen” detection



Office of Research and Development



Office of Research and Development

Environmental DNA
noun

also eDNA

DNA present in the environment that can be 

collected and extracted without the isolation of  

the target organism(s)
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Where there’s 
smoke there’s 
fire… 

…right?
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The Central Challenge of  

Environmental DNA

Is it possible to infer an underlying 

population distribution from a pattern 

of  DNA detections?
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Gingera et al. 2017. Management of Biological Invasions

eDNA can provide 

us with valuable 

new information
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Gingera et al. 2017. Management of Biological Invasions

eDNA can provide 

us with valuable 

new information
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Pilliod et al. 2013. Canadian Journal of Fisheries and Aquatic Sciences

eDNA detections 

can be correlated 

with underlying 

population density
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Faster 

Less expensive

More easily deployable

More sensitive

The Problem of Detection
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Science? Or science fiction?
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BUT WHAT ABOUT FALSE POSITIVES?
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The Base 

Rate Fallacy
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HIGH THROUGHPUT 
SEQUENCING

A technological breakthrough allowing description of entire communities
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DNA barcode
noun

A short DNA sequence that can be uniquely 

associated with a particular species
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DNA metabarcode
noun

A collection of  short DNA sequences that can 

be uniquely associated with a particular 

environmental sample
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Grey et al. 2018. Scientific Reports

Metabarcodes can 

identify samples based 

on source location
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Wagensteen et al. 2018. Marine Pollution Bulletin

Metabarcodes can 

recognize changes in 

community structure 

associated with invasions
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The Central Challenges of  DNA metabarcoding

1. Can we develop standardized methods to generate 

metabarcodes that informatively and reproducibly 

reflect the biodiversity in a sample?
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Metabarcodes identify 

more than 20 non-native 

aquatic species from 147 

samples taken from 16 

Canadian ports

Brown et al. 2016. Diversity & Distributions
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Assignment of species-

level identities can be 

challenging.

Brown et al. 2016. Diversity & Distributions
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The Central Challenges of  DNA metabarcoding

1. Can we find standardized methods to generate 

metabarcodes that informatively and reproducibly 

reflect the biodiversity in a sample?

2. Can we develop methods that consistently enable 

confident taxonomic assignments at informative 

resolution?
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HOW CAN WE TRUST INCIDENTAL 
DETECTIONS OF SPECIES OF 
CONCERN?
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How can we meet the 

needs of end-users 

without over-

burdening scientists?
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Bohan et al. 2017. Trends in Ecology and Evolution

Science? Or science fiction?



Office of Research and Development



Office of Research and DevelopmentOffice of Research and Development

Please feel free to direct 

any questions to 

Darling.John@epa.gov

THANK YOU!


