
Metabarcoding Studies

OTU = Operational Taxonomic Unit; a stand-in for species

“Barcode” 
sequence 

(16S/ITS) unique 
to clade

OTU Sample 
1

Sample 
2

Sample 
3

OTU_1 0 4 2

OTU_2 435 12 43

OTU_3 3 34 1

>OTU_1
TACTGAGTTACCGCTCTATAACCCTTTGTGAACGTACCTAACCG
TTGCTTCGGCGGGCAGGGGAAGCCTCTCGCGGGCCTCCCCT
CCCGGCGCCGGCCCCCACCACGGGGACGGGGCGCCCGCCG
GAGGAAACCAAACTCTATTTACACGACGTCTCTTCTGAGTGG
CACAAGCAAATAATTAAAACTTTTAACAACGGA
>OTU_2
TATATTTAGTAGCTTGCTACTGCTAGAAGGGTCTGTTAGTCTGT
GTAGTATCGCTAGTGATAATCAGCATGATCCTCTTACCCAACCC
TTGTCTTTTATGAACCTATGTTTCCTCAGCGGATCATCTCCGCT
GGCTGGACAATTCTATAACATTTGAATATTTCATCAGCGTCTGA
GAAACCTAATTATTACAACTTTCA
>OTU_3
TACAGAGTCGTAAAAAACTCCCAAACCCATGTGAACTTACCAT
TGTTGCCTCGGCGGACCTACCCTGTAGCTAGCTACCCGGTAGC
CCGTCGGTGGACCATTAAACTCTTGTTATCTATGGATATCTGAG
CGTCTTATTTAATAAGTTAAAACTTTCAACAACGGATCTCTTGG
TTCTGGCATCGATGAAGAACGCAGCG

DNA Extraction

OTU Sequences (~103-104/study)

Amplicon 
Library

Genomic DNA

PCR Sequencing

Raw Reads (~106-108/study)

OTU Table

CONSTAX Development
• What is taxonomic assignment for?
• Gives a name to an observed population of organisms
• Allows for connection to literature
• Communicates relatable information about the organism

• CONSTAX originally developed by Gdanetz et al. (2017)
• Designed for fungal studies
• CONSensus TAXonomy (CONS-TAX) – combines multiple 

classifier results to improve accuracy

• Goals for CONSTAX2
• Easy installation and usage (conda-installable, tutorials, 

documentation
• Applicable to fungi, bacteria, archaea, and other organisms
• Improve accuracy and speed
• Use current/non-legacy software tools
• Compare sequences to isolates (cultured/voucher 

representatives) and determine high-level taxonomy 
(remove organelle or host sequences)
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Documentation and Use
• Available installation from the Bioconda

installation channel
• Tutorials and documentation on ReadTheDocs
• Issues and feedback via GitHub

https://github.com/liberjul/CONSTAXv2
https://constax.readthedocs.io/
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Conclusions
• Compared to CONSTAX1, CONSTAX2 shows
• Greatly improved training speed
• New ability to classify bacteria and other groups
• Improved accuracy and simple use
• New isolate-matching and high-level taxonomy

• Improvements and features to still make
• Runtime and memory requirements
• Webserver hosting

Results
• ~9-fold increase in training speed

• Allows for use of SILVA dataset (20x larger than 
UNITE)

• Trains faster per sequence at larger database sizes

• About half the classification speed, but allows for 
parallelization

• Fewer errors per query for CONSTAX2 (balance of 
over- and misclassification) than other classifiers
• Consistent across regions, partition level, dataset
• “Conservative” rule requires two classifiers to agree 

for assignment – reduces over-classification but can 
increase misclassification
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CONSTAX2

CB - CONSTAX with BLAST, CBC - CONSTAX with BLAST and conservative rule, 
CU - CONSTAX with UTAX, CUC - CONSTAX with UTAX and conservative rule.
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(CONSTAX1)
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