Integrated microbial database leading
microbiome research

Microbiome Microbiome Datahub
e https://mdatahub.org/

Microbiome Datahub contains approximately o
210,000 MAG data sets derived from INSDC and Me
approximately 26,000 reference genomes from
isolated bacterial strains in RefSeq, with related
BioProject information. It allows users to refine MAG
searches by phylogeny, genome quality, host
phylogeny, etc., and to download sequence data,
annotation information, etc. via web pages and APIs.

MAGs have received attention in recent years for
exploring microbial diversity, as they can reveal the
genomes of uncultured microorganisms. Microbiome
Datahub collects MAGs published by INSDC, performs
quality control, and provides 210,000 high-quality MAG
data sets, including

(1) gene annotation information and sequence data
analyzed by the microbial genome annotation tool
DFAST, (2) metadata on isolation source of sample
and strain characteristics, (3) ortholog information
identified using the microbial comparative genome
analysis database MBGD, and (4) predicted
phenotypes such as cellular morphology, Gram
staining properties, spore formation ability, motility,
genomic features, and growth conditions predicted Search Tab
using Bac2Feature. Users can also use the API to
obtain this information in bulk.

The most distinctive feature of Microbiome Datahub is the diversity of its data collection. While several
existing databases archive MAGs, most focus predominantly on microbiomes derived from human-associated
environments, such as the gut or skin. In contrast, Microbiome Datahub targets a wide range of environmental
samples, including soil, seawater, freshwater, hot springs, sediments, and air, storing MAG data from a diverse
microbial taxa.

When used in conjunction with Microbiome Datahub, PZLAST-MAG enables high-speed homology searches of
approximately 450 million protein sequences derived from MAGs archived in Microbiome Datahub.

<Number of data included in DB> (June 5, 2025)
Genome derived from isolated bacteria 26,076 data
Metagenome-Assembled Genome (MAG) 218,653 data

Metagenome-Assembled Genome (MAG): Genome sequences comprehensively analyzed without isolating
and culturing microorganisms from soil, environmental water, feces, skin tissue, etc. are called
“metagenomes.” Metagenomes contain fragmented genome sequences derived from a variety of microbial
species that cannot be cultured in a laboratory. By assembling and clustering these fragmented sequences in a
computer to reconstruct the original microbial genome, the resulting virtual sequence is referred to as a
“Metagenome-Assembled Genome (MAG).” MAGs are expected to reveal previously unknown microorganisms,
as well as contain useful information for industrial applications, such as novel enzyme genes possessed by
these microorganisms.
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Microbiome Datahub is developed in a project of JST Database Integration Coordination Program (DICP)
"Development of an integrated microbiome data hub for microbiome research (Pl: MORI Hiroshi, Associate Professor,
National Institute of Genetics, Research Organization of Information and Systems)"
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Data available from Microbiome Datahub
- MAG metadata TSV
* MAG nucleotide sequence fasta
* MAG gene sequence fasta
* MAG gene amino acid sequence fasta
* MAG gene assigned MBGD Ortholog / KEGG Orthology ID list TSV

How to obtain data
1) Download by specifying the MAG ID in the URL using the API (see the APl manual for details).

2) Download from a web browser (see below).
Click Document for instructions on how to use.
Click APl Manual for instructions on how to use the API. |
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.“ g"!_su"?"ﬂgmﬁ Search API Manual Document
Searchable by various metadata-~>
The SUBMIT buttons at the top and bottom GENOME PROJECT

have the same function.>

Select MAG and download (multiple selections allowed).

Search by MAG taxonomic nhame
(Both NCBI Taxonomy and GTDB wlwz-mza wterty ([T €
taxonomic names allowed) > v
=)
Filter by CheckM completeness~ ~ Bombilactobacillus bombi [ —
[ ] enviooment  Bombilaciobacilusbaméi - Hosttwon  BioSamples 1 Datasize (GB) 0533MB

Intestinal bacteria, etc. can be searched by
the scientific name of the host.»>

Date Created 20241218

Pedobacter helvus 6CF 0059253252
|| envioment  Pogobacter helws Hosttwun  ioSamgles 1 Data size (GE] 1406 MB
Date Created 2024-12-17
Filter by MAG Quality >| |
. y . Q Y o Pedobacter ureilyticus GCF 0059253452
(Multiple selections allowed) (] oo et Hostten . BoSanpes 1 Data s (66) 13038
[} - Iyt
o Date Created 202412-17
. i GCF 0305513352
Xanthomonas vasicola
a | Eovionment  Yanthomonas vasicola  Hosttarn  Sorghumbieolar . BioSamples 1 Data size [GE) 1356 MB

Date Created 2024-12-09

Kwoniella pini CBS 10737 GGF 0005126052

. . N B
Search MAG / isolated bacterial genomes || Envionment  uomiella pini CBS 10731 Hosttmon  issing BisSamples 1 Datasize (CE) 6.271MB

(Multiple selections allowed)
Date Created  2024-12-07

Methylocapsa polymorpha GLF 0456692251
|| envioment  Mthyloespsopolymorpha - Hosttaon  BioSamples 1 (ata size (6B) 1201 MB

Date Created 2024-12-06

1t Clickto go to each MAG's details page.
Information available on the MAG details page

@ MAG metadata: BioProject, BioSample, genome ID, taxonomic name, and other metadata in INSDCMAG

(2 MBGD Orthology / KEGG Ortholog composition: MAG gene MBGD Orthology ID and KO ID assigned by
proprietary sequence similarity search (PZLAST-MAG) (*)

(3 MAG DFAST: Statistics from the genome annotation tool

@ DFASTDFAST_QC: Results from the quality check tool DFAST_QC (CheckM)

(® Bac2Feature results: Results from the phenotype estimation tool Bac2Feature

* Individual MAG MBGD Orthology ID / KO ID composition TSVs can be obtained from the download API.
Forexample, if the MAG ID is GCA_029762515.1, it can be obtained from the following URL:
https://mdatahub.org/api/genome/mbgd/GCA_029762515.1
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