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PARAMETER BENCHMARKING
1) Environmental DNA (eDNA) is a powerful, cost-

effective, and scalable tool for marine biomonitoring.  

2) Improving taxonomic assignment of DNA sequences 
is needed for operationalizing species identification. 

3) We outline a suite of tools for conducting accurate, 
repeatable, and defensible taxonomic assignments.

Figure 3. Parameter testing reveals confidence vs. 
resolution tradeoff. Relaxed confidence results in increased 
accuracy and misclassification rates. Optimization for 
invasive & protected species requires more stringency.
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FUTURE DIRECTIONS

Curated, comprehensive reference barcode databases 
 are key to making accurate taxonomic assignments.

1) eDNA monitoring requires a greater 
diversity of specialized gene regions than 
are currently curated by professional staff. 

2) We present rCRUX: an easy-to-implement 
tool to generate curated, comprehensive 
reference libraries for any bespoke locus.

Metric Before 
Barcoding

After 
Barcoding

Amplicon Sequence Variants 
(ASVs) Assigned to Species 145 156

Reads Assigned to Species 192,808

ASVs Assigned to Native Species 25 37

EXAMPLE: CA CURRENT FISHES - MIFISH 12S MARKER

Extensive MiFish 12S barcoding effort added 252 species. 
Database now covers 92.7% of monitored species.

Taxonomic Cross Validation  
Metric

Assigned by 
Regional

Accuracy 86.5% 90.9%

Sensitivity 88.0%

Assigned by 
Global

92.1%

Specificity 98.2% 98.7%

Barcoding Efforts Enhance Accuracy

Regional Databases Outperform Global Databas
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VERSATILE TOOL FOR GENERATING COMPREHENSIVE REFERENCE LIBRARIES 

Figure 2. rCRUX had significantly 
higher F-measure for cross-validation at 
the species level across MiFish 12S 
databases (paired t-test, p < 0.05).

Figure 1. Leray CO1 rCRUX database 
comparison. rCRUX captured 99.6% (n = 
990,286) of all species observed across other 
publicly available databases.
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Formal comparison of metabarcoding pipelines

github.com/
lpipes/tronko

DEFENSIBLE STRINGENT TAXONOMIC BEST PRACTICES:
1) Anacapa Classifier - 95% identity & query coverage

2) Unambiguous BLAST top hit

3) Reference sequences for target & sister natives exist

4) Documented in region (e.g. Invasive Species Profiles List)

West Coast 

Curation Enhances Resolution 




