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> Taxonomy should reflect phylogeny 

Biological Classification Branches on the Tree of Life

Domain
Archaea
Eukaryota
Bacteria



> Current tree of life initiatives synthesize published phylogenetic trees along with taxonomic 
data No sequence alignments



> Current tree of life initiatives synthesize published phylogenetic trees along with taxonomic 
data No specimen metadata



> Current tree of life initiatives synthesize published phylogenetic trees along with taxonomic 
data No placement of unknown sequences



> Phylogenetic integration of unknown sequences with reference trees, alignments and 
metadata from cultured specimens

https://tbas.cifr.ncsu.edu/

SpeciesDomain Kingdom Phylum Sub-phylum Class Order Family Genus

Reference tree

https://tbas.cifr.ncsu.edu/


> Single-locus phylogeny-based placement of 16S/18S rRNA

• Targeted Amplicon Sequencing 
• Genomes
• Metagenomes

Domain



> Multi-locus phylogeny-based placement of 16 ribosomal proteins

• Multi-locus phylogeny
• Genome-scale phylogeny 

Domain

(16 total)

Increasing taxon sampling

Species



> Multi-locus phylogeny-based placement for species delimitation

Species

• Multi-level placement
• Population genetics/genomics



> Integration of taxonomic information, alignments, and collection metadata

U'Ren et al. (2019). Nat Ecol Evol 3, 1430-1437.Daru et al. (2018). Philos Trans R Soc Lond B Biol Sci 374.



> T-BAS tracks metadata in phylogenies using MEP data standard

https://decifr.cifr.ncsu.edu/schema.php

https://decifr.cifr.ncsu.edu/schema.php


> Features a phylogenomic database for taxonomy and metadata validation

> Real-time tracking of biodiversity across taxonomic ranks

> Species delimitation and population genetic analysis based on multi-locus genomic data

> Can be used to track and catalog the uncultivated microbial diversity at all taxonomic ranks

SpeciesDomain Kingdom Phylum Sub-phylum Class Order Family Genus

> T-BAS is a dynamic and open-access tree of life



T-BAS version 2.3: phylogenetic-data repository and tool for phylogeny-based 
placement

> NSF Dimensions of Biodiversity

> NSF Genealogy of Life

> NSF Ecology and Evolution of Infectious Diseases 

> Novo Nordisk Foundation Collaborative Crop Resilience Program

> NSF Predictive Intelligence for Pandemic Prevention

> Cyberinfrastructure for Phylogenetic Research (CIPRES)
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