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Nguyen E. et al. Science 2024

- Evo & TrinityDNA, etc.
OpenGenome dataset 2 'eer 2 4
RN 03 1 3 10

GTDB v214.1 AV DEEBRDYT ) ANEMAG o= e lensh ()
IMG/VR [EEWCR I Sphage D), Hbeoremnne e
IMG/PR [E#&&EWHF Dplasmid

Bacteroidota (N = 11,000)
85,205 prokaryotes genomes

Actinomycetota (N = 8,813)
Bacillota (N = 5,292)
Patescibacteria (N = 3,374)
Chloroflexota (N = 1,910)
Cyanobacteriota (N = 1,830)

Kingdom Verrucomicrobiota (N = 1,722)
- GenomeOcean wuw. et al. bioRxiv 2025 (JGl) = [t e ] Otmer pytom (< 16.643)
6 Metagenomes (HMP, Tara Ocean, Forest soil, soil, Antarctic Lake, Lake)

| A I

« EVO2 BrixiG. et al. bioRxiv 2025

OpenGenome?2 dataset

OpenGenome dataset +

GTDB v220 (2024.4) added new species genomes (28,174)
113,379 prokaryotes genomes

NCBI Eukaryote genomes (2024.5) clustering by Mash
15,032 genomes

Metagenomes and MAGs (IMG/M, MGnify, MG-RAST, Tara Ocean, Animal Gut)
41,253 metagenomes

NCBI Organelle

33,457 organelle genomes
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k-merfH B X°coverageZ FALs T X 2% / L Contig 9 | B (binning)* — L D5l

Y — L& R et FiE ERY 2HEE A

HTREEETIL Alneberg J. et al. Nature

CONCOCT Coverage, tetranucleotide8 &

(GMM) Methods. 2014
HATHE & W. et al.
MaxBin2 AFERKA <EM) Coverage, tetranucleotide58 = Wu Y.W. et a

73 X L Bioinformatics. 2015

"> ~ ° : K D.D. et al. Peer].
MetaBAT2 'S5 72 5 X% YU >4 Coverage, tetranucleotide S8R~ "o =" & 7o

2019
SemiBin2 [ DA 1) 3 , p. COverase, tetranucleotide#8Z, Pan S. et all. Bioinformatics.
taxonomic information 2023
e Xt iR Coverage, tetranucleotide$8E,  WangZ. et al. Nature
(Contrastive learning) ContigNk-merFLEI1E R Commun. 2024
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https://gtdb.ecogenomic.org/
GTDB Browsers Downloads Statistics Forum Help All Fields ¥ Advanced

*** GTDB Release 226 is now available # download files ***

*** GTDB-Tk has been updated to use the R226 taxonomy from v2.4.7 ***

BACTERIA (715,230)

GENUS I © /326 Ecogenomics
FAMILY ([ 5,311
ORDER [l 1,976
CLASS B 571
PHYLUM B 169

- Concatenated protein phylogenies

oD e AT

* NCBI Datasetsh* b 7 / L% % ENfS
- Isolate + MAG

Welcome to GTDB

GENOME TAXONOMY DATABASE

732,475 genomes
Release 10-RS226 (16th April 2025)

20 @ PHYLUM
63 [l CLASS
171 Il ORDER

603 FAMILY
THE UNIVERSITY : 279 ———— e\
% OF QUEENSLAND Buislion Coggiment 6,963 [ ' S
AUSTRALIA Ses g Australian Research Council ARCHAEA (17,245)




EEZETICAXYT /) LAERINT =250
R CEAC R R R DT & N R D L EIF

In December 2025

Taxonomic
rank
Phylum
Class
Order
Family
Genus
Species

Cultured and validly Genome-based putative taxa
iIncluding uncultured taxa

described taxa

46
124
253
654

3,908

21,672

189
634
2,147
5,914
29,405
143,614

List of prokaryotic names with standing in nomenclature (https://Ipsn.dsmz.de/text/numbers)
Genome Taxonomy Database R226 (https://gtdb.ecogenomic.org/stats)
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Pseudomonadota, Actinomycetota, Bacillota, Bacteroidota
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https://mdatahub.org/
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Microbiome Datahub Mori H. et al. in revision

MAG sequence workflow
EGS downloaded fﬁ
J

N R INSDC
* RefSeq? b EEEE R T / LECS i ol Borforatice. 2018
> A= — - 2 N anizawa Y. et al. blointormatics.
26,0767 / LZxHRELB 7/ T— 3 v e
Genome annotation
+ NCBI Datasets?* 5214,427 MAGZ U5 L ! Elmanzalawi M. et al. BMC Bioinfo. 2025
B7/T7—>av DFAST_QC
(including CheckM)
- NCBI Datasets?" © 10,939 SAG % HU/E L v
BEFzv BT/ T—Y3a v GTDB-Tk

'

Annotated MAGs (genes,
Mori H. et al. Bioinformatics. 2021 proteins, taxon)

Higashi K. et al. in revision / \Fujiyoshi M. et al. Bioinfo Adv. 2025
A

MBGD PZLAST Bac2Feature

Uchiyama |. et al. JMB. 2025 l i

MBGD Phenotype
Ortholog list list

'

) KEGG
KEGG Module list +/ Orthology list / 12




Microbiome Datahub Mori H. et al. in revision
MAG metadata workflow

MAGs downloaded from 214427 MAGs
INSDC

ASSEMBLY Extract basic metadata
REPORT from ASSEMBLY REPORT

Extract environment
metadata from MAG-
BioSample

BioSample
XML

Derived-from
relationship
available in MAG-
BioSample?

Yes

Extract environment

BioProject
metadata from BioSample

XML

Environment
information available in
BioProject metadata?

Yes

Extract environment
metadata from BioProject
13

Metadata only from MAG-BioSample
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https://bioportal.bioontology.org/ontologies/MEO

O BioPortaI Ontologies Search Annotator Recommender Mappings

Metagenome and Microbes Environmental Ontology
Last uploaded: August 27, 2025

Summary Classes Properties Notes Mappings Widgets

Details Metrics @
Acronym MEO Classes
Visibility Public Individuals
Description An ontology for describing organismal habitats, with a particular focus on microbial Properties

environments. Maximum depth

B Beta Maximum number of children
Fel: e Average number of children
R Other Classes with a single child
Classes with more than 25 children
Contact Hiroshi Mori (hmori@nig.ac.jp)
Classes with no definition
Creation date August 27, 2025
Deprecated false
Visits ¥,
Homepage
pag https://mdatahub.org 6,000
License — 5,000
Modification date August 27, 2025 4,000

MEO version 1.0% BioPortal 202558 A | /2B
BE))7 ./ T7—>avEeEFH7T /) T—3 v HFEL
9% DMAGIZEE—DIEMEOcclass® 7/ T —> 3 ~
feces, soil, marine waterss

Support

L@®

2,518
17

12
160

281

1,997

14



Microbiome Datahub0)2175MAG0)=_%2I§EI’J7':;~ g5t & Mori H. etal. inrevision
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MAG count

MAG® 3

E EphylumDIRIED %
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Mori H. et al. in revision

Environments
acid mine drainage - sediment
activated sludge
anaerobic digester
bioreactor
cecum
estuary
feces
freshwater
freshwater - lake
ground water
hydrothermal vent
landfill
marine sediment
marine water
rumen
sea
sediment
soil
subsurface
waste water
Others

16



Microbiome Datahub and other MAG DBs Mori H. et al. in revision

Microbiome
MGnif IMG/M SPIRE
Mo oy | mom | sere
NIG JGI

Developer EMBL EMBL

Number of MAGs 214,427 518,533 268,973 1,158,553

Number of environments 123 18 178 111
Number of phyla 213 182 197 182

N OO R R 454,799,231  2,455,939,992 791,399,378 2,452,036,556

Total nucleotides (Gb) 533 Gb 1,291 Gb 784 Gb 2,627 Gb
Number of projects 1,759 5,189 8,929 739
Average completeness (%) 80.59 87.07 76.89 81
Average contamination (%) 1.83 1.03 2.10 1.77
Average MAGs per project 121.9 99.9 30.1 1567.7
Minimum completeness (%) N.A. 50 50 N.A.
Minimum contamination (%) N.A. 5 10 N.A.
Last data update date May, 2023 Nov, 2025 Dec, 2025 Sep, 2023

Bulk download? Yes Yes No No

17



GLMIBERDOT—42t v b

Microbiome Datahub®MAGT—4 (CDUL\T.
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1. SfBEAR

Completeness > 60%

Contamination < 10%

Contig number < 1500

Minimum contig length > 1,000 bp M%7z Liz=High quality
164,641 MAGs (509GB)

2. BI5hR
FEET—FDS5, 1#EBIMAGICUTZ.
77,753 MAGs (194GB)
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HRES J AT —H EHAEDEHE LTI TRMEEET X haE



