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Initiative of the GlobalFungi database

► Initiative from the Laboratory of Environmental Microbiology from 
the Institute of Microbiology at the Czech Academy of Sciences

Petr Baldrian Tomáš Vetrovsky Petr Kohout

A COLLABORATIVE project on a national
and international scale

> coordinate data acquisition

Clémentine Lepinay

> perform
bioinformatic, 
design online 
database

> project
leader

> valorization
of the database

Project funded by grants from the Czech Science Foundation. ELIXIR CZ research infrastructure project by the Ministry of
Education, Youth and Sports of the Czech Republic is hosting the database and provides access to computing and storage facilities.



Scientific context

►Major ecological and economic roles of fungi

Fungal diversity

composition 
diversity

productivity
health

organic matter 
decomposition

Vasilas et al 2016

soil properties 
regulation

Environmental filters determining 
fungal diversity and distribution

- Climate
- Soil characteristics
- Plant community composition

At global scale… 
What is where and why ?

Ecosystem services



Objectives of the GlobalFungi database

► Characterize the distribution of fungal diversity worldwide

Climate Soil characteristics Plant community

► Determine which environmental factors could best explain the distribution of fungal diversity

► Assess the impact of global change on fungal diversity

► Create an open database fitting with the FAIR principles and continuously enriched
with recent data
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Methods (1/2) – Source of data

► Join the efforts of the scientific community to collect fungal diversity data worldwide by compiling high-throughput 
sequencing results from papers reporting fungal community composition in environmental samples

Published papers

Check for 
eligibility criteria

Extraction of a set of 
data and metadata

Checking/homogenization

Retrieval of metadata 
from external databases

- Internal collaboration
- International collaboration
- Annual paper search with keywords

- Environmental samples (soil, air, water, coral, fungal 
sporocarp, lichen, mosses, algae, plant material)
- Exclude manipulated environments/studies (microcosms, 
greenhouse experiments…) → specific category for 
manipulated samples (T°C, water, CO2, N) in field conditions
- Include samples from environments following usual 
agricultural practices 
- Sequencing primers should be general for fungi and target 
the ITS region of rDNA → specific category for AMF fungi
- Sequencing data must result from high-throughput 
sequencing methods
- raw sequencing data (FASTQ format) available into the 
paper or requested to the authors
- GPS coordinates must be provided

- GPS coordinates
- Raw sequencing data
- Set of metadata (x16 mandatory and x32 
optional; geographic, sampling, DNA 
extraction, soil characteristics, sequencing, 
description of manipulation for specific 
category of manipulated samples)

- Climate
- Soil characteristics
- Vegetation

- Ensure data quality
- Communication with authors

SoilGrids

MODIS satellite data



Methods (1/2) – Data processing

Data processing

- Raw sequencing data quality filtered
- Extraction ITS1 and/or ITS2 fungal region
- ITS sequences classified according to the 
representative sequence of the closest UNITE 
species hypothesis (SH) using BLASTn (98.5% 
similarity threshold) 
- All representative sequences unclassified were 
used to build database library of unique 
nucleotide sequences (sequence variants)

SEED pipeline 
(Větrovský et al. 2018) 



Current status of the GlobalFungi database

→ Actual number of samples in the database: 84972 
→ Actual number of studies included: 846

topsoil

shoot

soilrhizosphere soil

root

sediment
litter
water

air
root+rhizosphere soil

deadwood lichen dust
coral

forest

shrubland

grassland

woodland

wetland
cropland

desert

aquatic
tundra

anthropogenic
mangrove



How to use the GlobalFungi database

https://globalfungi.com/

https://globalfungi.com/


How to use the GlobalFungi database
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How to use the GlobalFungi database

Save as .fasta



How to use the GlobalFungi database

Save as .txt



How to use the GlobalFungi database



How to use the GlobalFungi database

1) Delimit an area



How to use the GlobalFungi database

2) Analyse the results
Save as .txt

Save as .txt



How to use the GlobalFungi database
Information about all the 
samples from the study



How to use the GlobalFungi database

Větrovský T., Morais D., Kohout P., Lepinay C., et al. GlobalFungi, a global database of fungal occurrences from high-
throughput-sequencing metabarcoding studies. Scientific Data 7, 228 (2020). https://doi.org/10.1038/s41597-020-0567-7

Brief presentation, 
record of each release, 
links to tutorial videos …

https://www.youtube.com/watch?v=0_opE1hOXwY https://www.youtube.com/watch?v=HmGyr26Hhso

Mailing list (new releases)

Presentation of each section

https://twitter.com/globalfungi

info@globalfungi.com

List of all the collaborators

https://doi.org/10.1038/s41597-020-0567-7
https://www.youtube.com/watch?v=0_opE1hOXwY
https://www.youtube.com/watch?v=HmGyr26Hhso
mailto:info@globalfungi.com


Call for collaborations !

► Follow the written instructions + video tutorial + request help if necessary (Clémentine or  info@globalfungi.com)
► Easy process: one Excel file to fill (including the accession numbers allowing to download the Fastq/Fasta files of the 

raw sequencing data from public repositories)

Why to submit your study?

+ your data will be accessible in an easily

accessible form

+ your work gets visibility and the international

community gets the access to additional
resources

+ data sharing is important

+ your name and affiliation can be added into

the list of collaborators

+ you can have your name added to the

GlobalFungi Authorship Group to be
mentioned in future publications

mailto:info@globalfungi.com


What about our initial research questions?

Detailed analysis of 3084 soil samples from 36 studies (Větrovský, T., et al. 2019 Nature Communications)

Uniform sequence processing

GPS coordinates

Fungal diversity data

Retrieval of environmental data
+

OTU number / Chao’s index / ecological guilds

Environmental variables (climate, soil, vegetation) 

1 x 1 
degree
grid cells

► Characterize the distribution of fungal diversity worldwide:

→ Non-parametric smoothing (Generalized linear models (GLMs) with a second-degree polynomial function)
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➢ High latitudes harbour the most diverse 
fungal communities

➢ Significant variation in diversity in 
temperate regions (peaks in the boreal  
forests of Eurasia and North America)

➢ Low diversity in the Southern 
Hemisphere

→ Climate-based generalized linear models (18 million GLMs with combinations of bioclimatic variables (max. 10 variables/model; 
R package leaps, Lumley 2017). Best model based on adjusted R2, AIC, and BIC)



What about our initial research questions?

► Determine which environmental factors could best explain the distribution of fungal diversity:

→ Random forest (Comparison between trees containing randomly sampled 2/3 of the observations and 1/3 of the predictors and 
the remaining observations (Breiman 2001; Liaw & Wiener 2002 for R package randomForest))
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➢ Climate variables contribute to the explanation of 
biogeographic distribution for 97% of the 469 top 
taxa (Species Hypothesis in >5% of samples)

➢ Ectomycorrhizal fungi have a narrower climate 
niche than other guilds
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What about our initial research questions?

► Assess the impact of global change on the distribution of fungal diversity

➢ Strong effect of N deposition on fungal communities

➢ Increase in abundance and dispersal of plant pathogenic 
fungi

➢ plant-mutualistic fungal guilds (ectomycorrhizal fungi and 
arbuscular mycorrhizal fungi) strongly and negatively 
affected by N deposition and warming 

➢ Effect of size and duration of change + local conditions



How to use the database in plant pathology?

► Example of the airborne pathogenic fungi Botrytis cinerea

Botrytis cinerea 
UR Pathologie végétale
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Perspectives of the GlobalFungi database

► Open to many other scientific questions …

► Similar project developed for arbuscular mycorrhizal fungi (AMF): https://globalamfungi.com/

Accepted: 4 September 2023

https://globalamfungi.com/


Clémentine Lepinay – INRAE – Unité de Pathologie Végétale

Tereza Vlková

Thank you for your attention 


