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What are the GlobalFungi and GlobalAMFungi databases

https://globalfungi.com

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

communities.

6 (4.4.2024).

in the database: 84972; actual number of studies included: 846.
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https://globalamfungi.com

GlobalAMFungi is an open-access database dedicated to
cataloging the global diversity of arbuscular mycorrhizal

fungi (AMF).

Welcome to GlobalAMFungi!
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What are the GlobalFungi and GlobalAMFungi databases

e web based interface

e 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.

elixir 'X%r

CZECH Ml F\Hi}/ [i f‘aj’ V F E ,T‘l_}\() A ‘\ ION
REPUBLIC YOUTH AND SPORTS



Building Databases
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Databases functions

GlobalFungi
> Database

g
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& Sequence search

>bfe0c1ab088e7e908fc275fe7b95db91
AATTCTCAACCATGTCTTGAATTAGGCATGGCTTGGACTTGGGGGTTGCTGGCACACGTTGTCAAGCTC
TCCTGAAATGCATTAGCGATGTTCAGCAAGCCTGAACGTGCACGGCCTTTTCGACGTGATAACGATCGTC
GTGGGCTGGAGCGTAGGGTGAGCAGTGAATCGCTTCTAATCTATACCTCAGTTACTAGTCGGTCGT
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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.
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GlobalFungi (Nov 2023: Release 5)

846 studies -> 84 972 samples | ; -
1 233 mil. ITS1 sequences b

3 474 mil. ITS2 sequences A

593 mil. ITS variants @1";’.

Taxonomy - UNITE 10 (4.4.2024) > AE.

Fungal markers used for taxonomical identification

[ NTS_] TDNA-repeal [ NS ] TDNA-repeat

(T8sT, I ] 288 | (88T, T ] 285 |
ETS \5,88/ ETS \5,83

ITS ITS

Internal transcriber spacer (ITS) region is considered the
universal barcode of Fungi. GlobalFungi utilizes both ITS1 and
ITS2 markers.
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GlobalFungi (Nov 2023: Release 5)

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)
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GlobalFungi — sequence variants vs. input sequences

ITS sequences
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Data size in GlobalFungi
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GlobalFungi: Database usage

Jun 20, 2020 - Nov 8, 2022 ¥

Counry v
16,744

% of Total: 100.04% (16,737)

1. M b Czechia 5,653
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GlobalFungi: Database usage — Aug 6, 2023 — Aug 6, 2024

Total users by Audience name over time Day
Sat 09 Sep
All Users 3

600

400
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01 01 01 01 01 01 01 01 01 01 01 01

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Audience + New Sessions Views per Average session
name users session duration
11,204 16,204 2.50 2m 55s

1 All Users 11,204 16,204 2.50 2m 55s



Impact of GlobalFungi and GlobalAMFungi databases

[0 1 GlobalFungi, a global database of fungal occurrences from high-throughput-sequencing

o] metabarcoding studies

Vetrovsky, T; Morais, D; (...); Baldrian, P

Jul 132020 | SCIENTIFIC DATA ¥ 7(1)

Interactions between mycorrhizal
fungi and plants in new environments

Article | Published: 04 June 2020

Alien ectomycorrhizal plants differ in their ability to
interact with co-introduced and native ectomycorrhizal
fungi in novel sites

Luka3 VIk, Leho Tedersoo, Tomas Antl, Toma$ Vétrovsky, Kess Jan Pergl, Jana Albrechtova,

Miroslav Vosétka, Petr Baldrian, Petr PySek & Petr Kohout ™

The ISME Journal 14, 2336-2346 (2020) ‘ Cite this article

1731 Accesses | 18 Citations | 33 Altmetric | Metrics

Abstract

Alien plants represent a potential threat to environment and society. Understanding the
process of alien plants naturalization is therefore of primary importance. In alien plants,
successful establishment can be constrained by the absence of suitable fungal partners. Here,
we used 42 independent datasets of ectomycorrhizal fungal (EcMF) communities associated
with alien Pinaceae and Eucalyptus spp., as the most commonly introduced tree species
worldwide, to explore the strategies these plant groups utilize to establish symbioses with
ECMF in the areas of introduction. We have also determined the differences in composition of
EcMF communities associated with alien ectomycorrhizal plants in different regions. While
alien Pinaceae introduced to new regions rely upon association with co-introduced EcMF, alien
Eucalyptus often form novel interactions with EcMF species native to the region where the
plant was introduced. The region of origin primarily determines species composition of EcMF

communities associated with alien Pinaceae in new areas, which may largely affect invasion

Vik, L. et al. (2020) ISME Journal 14, 2336-2346.
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Exploring and estimation of
fungal diversity globally

Home > Fungal Diversity > Article

High-throughput sequencing view on the
magnitude of global fungal diversity

Published: 19 February 2021

Volume 114, pages 539547, (2022) ~ Cite this article

Fungal Diversity

Aims and scope >
Submit manuscript >

Petr Baldrian £, Toma3 Vétrovsky, Clémentine Lepinay & Petr Kohout
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Abstract

of the total extant

High-throughput DNA sequencing has dramatically transformed several areas of

biodiversity research including mycology. Despite limitations, high-throughput

is nowadays a
diversity of fungal communities. Across the papers utilizing high-throughput sequencing
approaches to study natural habitats i terrestrial ecosystems worldwide, > 200 studies

fungal diversity
based on this dataset

method to characterize the alpha and beta

published until 2019 have generated over 250 million sequences of the primary

mycological metabarcoding marker, the nuclear ribosomal internal transcribed spacer 2

is 6.28 million taxa.

(ITS2). Here we show that at a 97% sequence similarity threshold, the total richness of

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

Distributions of particular species

Phylogenetic Reassessment, Taxonomy, and
Biogeography of Codinaea and Similar Fungi

Martina Réblova !, Miroslav Kolafik 2, Jana Nekvindové 3, Kamila Réblova ! 4, Frantisek Sklenat ! 2,
Andrew N Miller , Margarita Hernandez-Restrepo ©

Affiliations + expand
PMID: 34947079 PMCID: PMC8704094 DOI: 10.3390/jof7121097

Abstract

The genus Codinaea is a phialidic, dematiaceous hyphomycete known for its intriguing morphology
and turbulent taxonomic history. This polyphasic study represents a new, comprehensive view on the
taxonomy, systematics, and biogeography of Codinaea and its relatives. Phylogenetic analyses of
three nuclear loci confirmed that Codinaea is polyphyletic. The generic concept was emended; it
includes four morphotypes that contribute to its morphological complexity. Ancestral inference
showed that the evolution of some traits is correlated and that these traits previously used to delimit
taxa at the generic level occur in species that were shown to be congeneric. Five lineages of
Codinaea-like fungi were recognized and introduced as new genera: Codinaeella, Nimesporella,
Stilbochaeta, Tainosphaeriella, and Xyladelphia. Dual DNA barcoding facilitated identification at the
species level. Codinaea and its segregates thrive on decaying plants, rarely occurring as endophytes or
plant pathogens. Environmental ITS sequences indicate that they are common in bulk soil. The
geographic distribution found using GlobalFungi database was consistent with known data. Most
species are distributed in either the Holarctic realm or tropical geographic regions. The ancestral
climatic zone was temperate, followed by transitions to the tropics; these fungi evolved primarily in
Eurasia and Americas, with subsequent transitions to Africa and Australasia.

Réblovd, M. et al. (2022) Studies in Mycology 103, 87-212



Arbuscular mycorrhizal (AM) fungi

* 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
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Glomeromycota presented in samples from GlobalFungi

o

GlobalFungi
<232 Database

view based on the general fungal primers GlobalFungi release 5

elixir I\Kﬁr

CZECH MINISTRY OF EDUCATION,
REPUBLIC YOUTH AND SPORTS



Glomeromycota presented in samples from GlobalFungi

Studies covered
Samples covered

view based on the general fungal primers
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Glomeromycota presented in samples from GlobalFungi

Studies covered

Samples covered
Annotated sequences
Variants

Median seqs. per sample

view based on the general fungal primers
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TOTAL SEQUENCES (2 467 199 899)

Glomeromycota
5844805

Other phyl

Mortierellomycota

Basidiomycota
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Identification of arbuscular mycorrhizal fungi (AMF)

AMF are underrepresented in studies using general fungal primers (GlobalFungi)
* Three different barcoding regions — SSU, ITS, LSU
e SSU region is mostly used in studies focused on community ecology of AMF

e |TS and LSU regions are largely used by AMF taxonomists

= NS31_Glo3 AM1 LR1 LSUrrESrum<ﬁr
— ——— ——
AL
= - 185 TS 5 g 5|52 285 >
SSU region ITST T4 LSU region
= ITSregion 100bp
AMF specific primers
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GlobalAMFungi

Welcome to GlobalAMFungi!

GlobalAMFungi dataset release 1.0 (22.02.2023).

Actual number of samples in database 8464; Studies 100.

Number of ITS2 sequence variants 2563@95; Number of ITS2 sequences 9677697. Taxonomy based on UNITE version 9.0 (16.10.2022).

Number of SSU sequence variants 14337166; Number of SSU sequences 74@87884. Taxonomy based on MaarjAM version (2019).

Number of LSU sequence variants 1203288; Number of LSU sequences 5251848. Taxonomy based on publication Delavaux et al. 2021 New Phytologist 229: 3048-3052.
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Total number of samples: 8464
Studies: 100

* ITS2 - 8 studies - 883 samples
Ell 1r e SSU - 75 studies - 6912 samples
e LSU - 17 studies - 669 samples
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O GlobalAMFungi
Database

GlobalAMFungi

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

01 GlobalAMFungi: a global database of arbuscular mycorrhizal fungal occurrences from 15

¥  high-throughput sequencing metabarcoding studies Citations
é Vetrovsky, T; Kolarikova, Z; (...); Kohout, P 77

B  Dec2023| NEW PHYTOLOGIST * 240(s), pp.2151-2163 AR,
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What is the difference between them

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

Fungal markers used for taxonomical identification

BN 285 | (T 18s 1. 11 283
ETS \5.88/ ETS 5,85

ITS ITS

Internal transcriber spacer (ITS) region is considered the
universal barcode of Fungi. GlobalFungi utilizes both ITS1 and
ITS2 markers.

Total number of samples: 84 972
Studies: 846
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Using AMF specific primers targeting
ITS2, SSU and LSU regions

Fungal markers used for taxonomical identification
AMV4.5F
—
NS31
—
WANDA 5.8Snew LROR  205f
— — — —
AML1 nu-SSU-0595-5' ITS3m LR1 LSU-D2f
— — — — —
AMADF  AMV4.5NF SSUmCf ITS1 ITS3 LSU-D1f FLR3
— — — — — — —
=~ ssu [N | ettt B (] v ©
AMDGR AM1 ITS4 FLR4 100bp
0GR A1 T4 R
nu-SSU-0948-3' AM1B FLR2
| — — ~—
AML2 LR3
— —
LSUmBr
—

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

* [TS2 - 8 studies - 883 samples
* SSU - 75 studies - 6912 samples
¢ LSU - 17 studies - 669 samples -
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