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Vasar1, Tomáš Větrovský19, Haris Zafeiropoulos20, and Sten Anslan1

1University of Tartu Institute of Ecology and Earth Sciences
2NIOZ Royal Netherlands Institute for Sea Research
3Fondazione Edmund Mach Istituto Agrario di San Michele all’Adige
4Université Paris-Saclay
5University of Duisburg-Essen
6North Carolina State University College of Veterinary Medicine
7Northern Arizona University
8University of Vermont
9INRA Dijon
10Swedish University of Agricultural Sciences
11University of California San Diego
12Center for Ecology and Hydrology
13University of Guelph
14Quadram Institute Bioscience
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Abstract

Environmental DNA (eDNA) metabarcoding has gained growing attention as a strategy for monitoring biodiversity in ecology.
However, taxa identifications produced through metabarcoding require sophisticated processing of high-throughput sequencing
data from taxonomically informative DNA barcodes. Various sets of universal and taxon-specific primers have been developed,
extending the usability of metabarcoding across archaea, bacteria, and eukaryotes. Accordingly, a multitude of metabarcoding
data analysis tools and pipelines have also been developed. Often, several developed workflows are designed to process the same
amplicon sequencing data, making it somewhat puzzling to choose one amongst the plethora of existing pipelines. However,
each pipeline has its own specific philosophy, strengths, and limitations, which should be considered depending on the aims of
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any specific study, as well as the bioinformatics expertise of the user. In this review, we outline the input data requirements,
supported operating systems, and particular attributes of thirty-one amplicon processing pipelines with the goal of helping
users to select a pipeline for their metabarcoding projects.

Hosted file

Metabarcoding pipelines review paper.rtf available at https://authorea.com/users/585035/
articles/623934-a-pile-of-pipelines-an-overview-of-the-bioinformatics-software-for-
metabarcoding-data-analyses
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 Single-end data 

 Paired-end

data 

 AMPtk     Anacapa       BIOCOM-PIPE     Cascabel     CoMA     DADA2      dadasanke     

eDNAflow     FROGS      gDAT      JAMP       LotuS2      MetaWorks     MICCA      mothur     

NextITS         nf-core/ampliseq      OBITools           PipeCraft2         QIIME 2       SCATA        

SEED2        USEARCH            VSEARCH         VTAM

    

APSCALE
Barque

Dadaist2
DAnIEL
PIPITS
PEMA 




Linux

macOS



 Windows

FROGS          LotuS2

AMPtk Barque  BIOCOM-PIPE

 Cascabel JAMP

 OBITools  PIPITS VSEARCH
MetaWorks
 NextITS 

DAnIEL 

Anacapa

DADA2  MICCA

 mothur  nf-core/ampliseq

 PEMA  USEARCH

 APSCALE CoMA

 PipeCraft2

QIIME 2

gDAT 

SEED2

eDNAflow
dadasnake Dadaist2

SCATA

Web-based (including Galaxy)

 VTAM

Hosted file

Table 1. Pipelines list .xlsx available at https://authorea.com/users/585035/articles/623934-
a-pile-of-pipelines-an-overview-of-the-bioinformatics-software-for-metabarcoding-data-
analyses
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