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            Abstract
The Genome Taxonomy Database is a phylogenetically consistent, genome-based taxonomy that provides rank-normalized classifications for ~150,000 bacterial and archaeal genomes from domain to genus. However, almost 40% of the genomes in the Genome Taxonomy Database lack a species name. We address this limitation by using commonly accepted average nucleotide identity criteria to set bounds on species and propose species clusters that encompass all publicly available bacterial and archaeal genomes. Unlike previous average nucleotide identity studies, we chose a single representative genome to serve as the effective nomenclatural â€˜typeâ€™ defining each species. Of the 24,706 proposed species clusters, 8,792 are based on published names. We assigned placeholder names to the remaining 15,914 species clusters to provide names to the growing number of genomes from uncultivated species. This resource provides a complete domain-to-species taxonomic framework for bacterial and archaeal genomes, which will facilitate research on uncultivated species and improve communication of scientific results.
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                    Fig. 1: Overview of workflow for organizing genome assemblies into species clusters.[image: ]


Fig. 2: Properties of genomes selected as species representatives.[image: ]


Fig. 3: Illustrative examples of circumscribing species for varying ANI values between species representatives.[image: ]


Fig. 4: Key properties of GTDB species clusters circumscribed by ANI to a representative genome.[image: ]


Fig. 5: Comparison of proposed species assignments with the NCBI taxonomy.[image: ]
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                Data availability

              
              Genome metadata used to establish the proposed species clusters are available on the GTDB website in the files ar122_metadata.tsv and bac120_metadata.tsv. Metadata for the 24,706 GTDB species representatives are in the file sp_clusters.tsv. Genomes in the GTDB satisfying the high-quality MIMAG criteria47 are indicated in the file hq_mimag_genomes.tsv. Genome sequences are available from the NCBI Assembly database, including the 153 archaeal MAGs in BioProject PRJNA593905.
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