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What are the GlobalFungi and GlobalAMFungi databases

https://globalfungi.com https://globalamfungi.com

GlobalAMFungi is an open-access database dedicated to 
cataloging the global diversity of arbuscular mycorrhizal 
fungi (AMF).

GlobalFungi is a comprehensive, open-access database 
dedicated to documenting the global diversity of fungal 
communities.



What are the GlobalFungi and GlobalAMFungi databases

• web based interface
• access to published data on fungal community composition from NGS
• Findable, Accessible, Interoperable and Reusable (FAIR)
• fungal sequencing data from various geographical regions, ecosystems and habitats
• submission of data by the authors of studies that are not yet covered
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Challenges in Data Management for Databases
Diversity of Formats and Data Quality
•Inconsistent platforms and primers affect data quality.

Data Availability and Access
•20% of sequencing data lack metadata links.
•Some published studies still don’t provide raw data.

Data Standardization
•Unified protocols are needed for data processing.

Geographic and Environmental Data
•Environmental data (e.g., pH, precipitation) are often poorly reported.

Data Errors and Incompleteness
•Proper analysis methods are needed to handle incomplete data.

Technological Barriers
•5 billion sequences require powerful computational resources.

Protecting Sensitive Data
•Metadata access restrictions protect sensitive species and locations.

Data Storage and Backup
•Large intermediate datasets need efficient storage solutions.
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>bfe0c1ab088e7e908fc275fe7b95db91
AATTCTCAACCATGTCTTGAATTAGGCATGGCTTGGACTTGGGGGTTGCTGGCACACGTTGTCAAGCTC
TCCTGAAATGCATTAGCGATGTTCAGCAAGCCTGAACGTGCACGGCCTTTTCGACGTGATAACGATCGTC
GTGGGCTGGAGCGTAGGGTGAGCAGTGAATCGCTTCTAATCTATACCTCAGTTACTAGTCGGTCGT

SH (e.g.: SH1644963.08FU)
Species (e.g.: Boletus edulis)
Genus (e.g.: Boletus)

ITS sequence variants

select the 
area of 
interest get observed species

Search (e.g.: "Plant invasion 
impacts on fungal community")

Submit your study! Both databases invites participation of the scientific
community in that it encourages submission of data by the 
authors of studies that are not yet covered.



846 studies -> 84 972 samples
-----------------------------------------------------------------------------------------------------------
-

1 233 mil. ITS1 sequences
3 474 mil. ITS2 sequences
-----------------------------------------------------------------------------------------------------------
-

593 mil. ITS variants
Taxonomy - UNITE 10 (4.4.2024)

GlobalFungi (Nov 2023: Release 5) 

Fungal markers used for taxonomical identification

Internal transcriber spacer (ITS) region is considered the 
universal barcode of Fungi. GlobalFungi utilizes both ITS1 and 

ITS2 markers.



846 studies -> 84 972 samples
-----------------------------------------------------------------------------------------------------------
-

1 233 mil. ITS1 sequences
3 474 mil. ITS2 sequences
-----------------------------------------------------------------------------------------------------------
-

593 mil. ITS variants
Taxonomy - UNITE 10 (4.4.2024)

GlobalFungi (Nov 2023: Release 5) 
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GlobalFungi – sequence variants vs. input sequences
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GlobalFungi: Database usage



GlobalFungi: Database usage – Aug 6, 2023 – Aug 6, 2024



Exploring and estimation of 
fungal diversity globally

Baldrian, P. et al. (2022) Fungal Diversity 114, 539–547.

The Chao-1 estimate 
of the total extant 

fungal diversity 
based on this dataset 
is 6.28 million taxa.

Distributions of particular species

Interactions between mycorrhizal 
fungi and plants in new environments 

Vlk, L. et al. (2020) ISME Journal 14, 2336-2346. Réblová, M. et al. (2022) Studies in Mycology 103, 87–212

Impact of GlobalFungi and GlobalAMFungi databases 



• crucial mutualistic symbionts of the majority of plant species (> 70% )

• essential roles in plant nutrient uptake and stress mitigation (great importance for agriculture)

• limited knowledge of the biogeography of AM fungi and the environmental factors that influence it

• there are currently 332 described 

Arbuscular mycorrhizal (AM) fungi 



GlobalFungi release 5

Glomeromycota presented in samples from GlobalFungi

view based on the general fungal primers



GlobalFungi release 5view based on the general fungal primers

           GlobalFungi
Studies covered     532 (out of 849) 
Samples covered ~30 000 (out of ~85 000)

Glomeromycota presented in samples from GlobalFungi



GlobalFungi release 5

Glomeromycota presented in samples from GlobalFungi

view based on the general fungal primers

           GlobalFungi
Studies covered     532 (out of 849) 
Samples covered ~30 000 (out of ~85 000)
Annotated sequences ~6 mil. (out of total 2.5 bil.)
Variants   ~350 000
Median seqs. per sample 21 (only!)



Glomeromycota

AscomycotaBasidiomycota

Mortierellomycota

Other phyla

TOTAL SEQUENCES (2 467 199 899)
Glomeromycota

Ascomycota

Basidiomycota

Mortierellomycota

Other phyla

VARIANTS (74 690 668)

5844805 350003

GlobalFungi release 5



AMF are underrepresented in studies using general fungal primers (GlobalFungi)

• Three different barcoding regions – SSU, ITS, LSU

• SSU region is mostly used in studies focused on community ecology of AMF

• ITS and LSU regions are largely used by AMF taxonomists

Identification of arbuscular mycorrhizal fungi (AMF)

AMF specific primers



GlobalAMFungi

Total number of samples: 8464 
Studies: 100

• ITS2 - 8 studies - 883 samples 
• SSU - 75 studies - 6912 samples 
• LSU - 17 studies - 669 samples 



     GlobalAMFungi      GlobalFungi
Studies covered     100  vs 532 (out of 849) 
Samples covered 8 464  vs ~30 000 (out of ~85 000)
Annotated sequences 90 mil. vs ~6 mil. (out of total 2.5 bil.)
Median seqs. per sample 4972 vs 21 (only!)
Variants   ~17 mil. vs ~350 000

GlobalAMFungi 
Database
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What is the difference between them

Fungal markers used for taxonomical identification

Internal transcriber spacer (ITS) region is considered the 
universal barcode of Fungi. GlobalFungi utilizes both ITS1 and 

ITS2 markers.

Fungal markers used for taxonomical identification

The three used barcoding regions in blue: V4 in SSU, ITS2 in ITS, 
and D2 in LSU. Arrows show primer positions for amplification.

Total number of samples: 8464 
Studies: 100

• ITS2 - 8 studies - 883 samples 
• SSU - 75 studies - 6912 samples 
• LSU - 17 studies - 669 samples 

Total number of samples: 84 972 
Studies: 846 

Using general primers for fungi targeting
ITS1 and ITS2 – AMF are underestimated

Using AMF specific primers targeting
ITS2, SSU and LSU regions


