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Features of UNITE:

1. UNITE species hypotheses (SH)

2. Resources

3. Search and Statistics
4. Third-party sequence annotation

5. Analysis tools

(1) UNITE SH-s

UNITE SH-s are a unique way how to communicate fungal species

using stable identifiers. ITS sequences submitted to UNITE and

International Nucleotide Sequence Databases (INSD: GenBank, ENA,

DDBJ) are grouped into SH-s by following a two-step clustering pro-

cess, first at the subgeneric/generic level, then at a species level on
different distances to the closest SH (e.g. 3%, 2.5%, etc.). All SH-s are
linked to the Linnaean classification and they carry a stable accession

code and digital object identifier (doi, Figure 1) making it possible to

cite and communicate them in published studies.

Figure 1. Example DOI page
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Mycena (8); Mycena galericulata (14); Mycena megaspora (7);
Mycena zephirus (1); Mycenaceae (1); Tricholomataceae (1);
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Seq ID UNITE taxon name INSD taxon name Country DNA source
FJ517595  Mycenaceae uncultured fungus Finland Plant root
FJ517600  Mycena uncultured fungus Finland Plant root
FJ596813  Mycena Mycena sp TENN60932 United States
FJ596812  Mycena Mycena sp TENNB0932 United States
Mycena megaspora Sweden Soil fungal DNA
JF908407  Mycena megaspora Mycena megaspora Spain
Mycena megaspora Finland Fruitbody
FJ517597  Mycena uncultured fungus Finland Plant root
Mycena megaspora Estonia Fruitbody
Mycena megaspora Finland Fruitbody
Mycena megaspora Finland Fruitbody
Mycena megaspora Estonia Fruitbody
Mycena galericulata Finland Fruitbody
Mycena galericulata Viet Nam Fruitbody
JF340273  Mycena galericulata Mycena galericulata Latvia Alnus glutinosa

KJ705178  Mycena galericulata Mycena galericulata
GU062319  Mycena galericulata Mycena galericulata Latvia
KF823622  Tricholomataceae  uncultured Mycena Germany

DNA from wood Alnus incana
Fagus sylvatica
FR682217

Mycena uncultured Basidiomycota Finland

Mycena Finland Fruitbody

Mycena Finland Fruitbody

Mycena zephirus Finland Fruitbody

Mycena galericulata Estonia Fruitbody

Mycena galericulata Estonia Fruitbody
HQ604770 Mycena Mycena sp. MLB-2010b  Canada

Mycena galericulata Estonia Fruitbody

Mycena galericulata Finland Fruitbody
JF908442  Mycena galericulata Mycena galericulata ltaly

Mycena galericulata Finland Fruitbody

Mycena galericulata Finland Fruitbody
HG531386 Mycena galericulata Mycena galericulata Germany

DQ404392  Mycena galericulata Mycena galericulata
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& low quality

& EX = sequence to be excluded from the next version of global key

@ Resources

UNITE provides reference datasets with annotated sequences and SH-s

& © OpenStreetMap contributors.

Alnus glutinosa (1); Alnus incana (1); Fagus sylvatica (1);
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10.15156/BIO/SH220721.07FU

Dataset

Koljalg, Urmas; Abarenkov, Kessy; Nilsson, R. Henrik; Larsson,
Karl-Henrik; Aas, Anders Bjornsgard; Adams, Rachel; Alves,
Artur; Ammirati, Joseph F.; Arnold, A. Elizabeth; Bahram,
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Publisher
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Published
2015
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Henrik Larsson, Anders Bjernsgard Aas, Rachel Adams, Artur
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Document(s)
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______________________ TTGAATACGTTGGGTTCTGATGCT
______________________ TTGAATACGTTGGGTTCTGATGCT
------- GCGGAAGGATCATTATTGAATACGTTGGGTTCTGATGCT
——————— GCGGAAGGATCATTATTGAATACGTTGGGTTCTGATGCT

—————————————————————— TTGAATACGTTGGGTTCTGATGCT

______________________ TTGAATACGTTGGGTTCTGATGCT
GGTGACTGC~-GGAGGATCATTATTGAATACGTTGGGTTCTGATGCT
Locked sequence
Locked sequence
GGTGACTGC~-GGAGGATCATTATTGAATACGTTGGGTTCTGATGCT
Locked sequence
————————— GGAAGGATCATTATTGAATACGTTGGGTTCTGATGCT
—————————————————————— TTGAATACGTTGGGTTCTGATGCT
————————————————————————— AATACGTTGGGTTCTGATGCT
______________________ TTGAATACGTTGGGTTCTGATGCT
HHHHHHHHHHHHHHHHHHHHHH TTGAATACGTTGGGTTCTGATGCT
______________ GATCATTATTGAATACGTTGGGTTCTGATGCT
Locked sequence
Locked sequence
Locked sequence
---GACTGCGGGAGGATCATT-ATTGATACGTTGGGTTCTGATGCT
=GTGACTGC-GGAGGATCATTATTGAATACGTTGGGTTCTGATGCT
—————————————————————— TTGAATACGTTGGGTTCTGATGCT
______________________ TTGAATACGTTGGGTTCTGATGCT

Locked q
—————————————————————— TTGAATACGTTGGGTTCTGATGCT
Locked q
Locked q

—————————————————————— TTGAATACGTTGGGTTCTGATGCT
______________________ TTGAATACGTTGGGTTCTGATGCT

in various formats for downloading and using locally or in a range of

applications (e.g. QIIME, mothur, SCATA).
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CREST
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@ Search and Statictics

Custom search functions and unique views to fungal barcode sequences include
extended search filters (e.g. source, locality, habitat, traits) for sequences and
SH-s, interactive maps (Figure 2) and graphs (Figure 3), and views to the largest
unidentified sequence clusters formed by sequences from multiple independent
ecological studies, and for which no metadata currently exists (Figure 4).
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Total: 9375

Figure 2. Global map of
sequences and SH-s

Distribution of UNITE SH-s (1.5% distance) based
on ITS sequences carrying location data (71% of
sequences included in SH-s).

South-America

36% /
'\

Total: 2776

Coloured dots refer to sequences in SH-s unique
to one continent. Gray dots refer to sequences in
SH-s shared between two or more continents.

Figure 4. Top 50 most wanted search page and view

Run Analysis Search Pages Workbench Resources Statistics Notes and News UNITE Board Acknowledgements
Nilsson et al. 2016. Top 50 most wanted fungi. MycoKeys, 12: 29-40. Top 50 most wanted
Filters Level Phylum Environment  All Include All clusters o
Order by No. of sequences v Desc -~ n Reset

Compound clusters: 1,004 records found: 1 - 50 n

# Cluster code No. of seqs No. of studies (total-BE-AQ) Taxon name

1. UCL7_002494 30 1-0-0 Fungi

2 UCL7_003704 19 1-0-0 Fungi

3 UCL7_005488 16 1-0-0 Fungi

4 UCL7_005513 16 1-0-0 Fungi

5. UCL7_006587 14 7-0-0 Fungi

6. UCL7_005340 13 1-0-0 Fungi

7 UCL7_002538 12 1-0-0 Fungi

8 UCL7_006729 12 1-0-0 Fungi

9 UCL7_005395 11 3-0-0 Fungi

@Third-party sequence
annotation

Tools for the third-party sequence annotation are used by the UNITE
Community to annotate and improve the quality of fungal ITS squences
in INSD. Local copy of INSD dataset is updated on a regular basis. Any
third-party annotation added to the INSD dataset (e.g. locality, habitat,
source, traits, taxon identifications, and interacting taxa) is made
publicly available to the research community through web services
and on UNITE homepage.

Table 1. List of annotation efforts

Built mycobiome sequence metadata annotation workshop

2016 (Abarenkov et al. 2016)

Top 50 most wanted - annotating the “dark fungal diversity”

2016 | (nilsson etal. 2016)

Improving ITS sequence data for identification of

2014 plant pathogenic fungi (Nilsson et al. 2014)

UNITE jamboree - fungal ITS sequence annotation workshop

2013 © (kslalg et al. 2013)

Ecological, geographical and sequence quality annotation of
ITS sequences of mycorrhizal fungi (Tedersoo et al. 2011)

2011

Table 2. Statistics on metadata annotations

22,217  taxonomic re-annotations
56,720
101,035
52,720
2,977
6,281
9,560

4,518

specifications of ectomycorrhizal lineage
specifications of country of collection

specifications of host and interacting taxa

chimeric and 7,224 low read quality sequences found
reference sequence specifications

sequences with specimen/culture metadata annotated
sequences linked to type specimens/cultures

Figure 3. Identified vs unidentified

Proportion of SH-s (1.5% distance) and ITS sequences
identified to phylum, class, order, family, and genus level
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UCL7_006587 | Fungi
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Accession UNITE INSD Interacting Sampling wnononao :
number taxon name taxon name Sequence source taxa area = ‘°T T oe° ALl
AB520601 Fungi Fungi Soil fungal DNA Japan 0 B e ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAAC-CAATCCATCCACACCTTGTG(
HM123225 Fungi Fungi Plant leaf | sample Leucobryum United States 74747474 ====GATCATTAACAAAGCTTGAAGTTCGCTCATCTGCG=TCTTCAAC-AAATCCATCCACACCTTGTG(
HQ021892 Fungi United States llllll GGAGGATCATTAACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAAC-AAATCCATCCACACCTTGTG!
JF927040 Fungi Italy lllllll ------------ ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAAC-AAATCCATCCACACCTTGTG!
JF927041 Fungi taly SRR - ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAAC-AAATCCATCCACACCTTGTG(
JF927042 Fungi ltaly lllllll ------------ ACAAAGCTTGAAGTTCGCTCARCCGCG-TCTTCAAC-AAATCCATCCACACCTTGTG(
DQ421191 Fungi Soil fungal DNA United States | NN -------———-- ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAACAAAATCCATCCATACCTTGTGI
DQ421192 Fungi Soil fungal DNA United States | (ISR —— - ————————- ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAACAAAATCCATCCACACCTTGTG!
DQ421187 Fungi Soil fungal DNA United States | NN -----————-—- ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAACAAAATCCATCCACACCTTGTG(
DQ421188 Fungi Soil fungal DNA United States | | I -----—-———-- ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAACAAAATCCATCCACACCTTGTG(
DQ421190 Fungi Soil fungal DNA United States | | NN -------————- ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAACAAAATCCATCCACACCTTGTGI
DQ421189 Fungi Soil fungal DNA United States | | (BB —— - ————————- ACAAAGCTTGAAGTTCGCTCAACCGCG-TCTTCAACAAAATCCATCCACACCTTGTG!
GU559100 Fungi Fungi Soil fungal DNA Sweden 0000 e ACAAAGATTGAAGTTCGCTTTAC-GCGTGCTTCAAC-AAATCCATCCACACCTTGTG(
EF040836 Fungi Fungi Soil fungal DNA tay emeeeea TATTAACAAAGCTTGAAGTTCGCTCAACCGCGTTCTTCAAC-AAATCCATCCACACCTTGTGI
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@ Analysis tools

UNITE provides variety of analysis tools including, for example, mass-

BLASTer for blasting hundreds of sequences in one batch, ITSx for

detecting and extracting ITS1 and ITS2 regions of ITS sequences from

environmental communities, or ATOSH for assigning your unknown

sequences to SH-s. Analysis can be run on UNITE homepage (Figure 5)

or PlutoF workbench (https://plutof.com).

Figure 5. Screenshot of UNITE analysis page
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(i]

>testseq
GGAGGACATTAATGAAATGTTTGTYGAGAAGGGTTGTAGCTGGCCTCCAGGGGC
ATGTGCACACCCCGATCGCATCCACCTCCCACACCTGTGCACCGCCTGTAGCTT
GGGATGATCACGGAGCCCTGATGGGTGACGAATGCCCTCGTCTATGAATATTTCA
CACACGCTCAAAGTATGACAGAATGTATATCATATTGCGTCTGATAAACGTGACAA

ATACAANTTITOAANAACARATATATTIARATATANRAATARATAAARAACAAARNR Z

D Heset

... and choose analysis options:

2] Paste test sequence

¢ Paste test sequence

Blast e value:

Resources Statistics Notes and News

D Heset

... and choose analysis options:

Output style Regular mode option Datasets to include: Datasets to include:
INSD 1 (default INSD
© Condensed © 1 alignment shown ( )
Envir. Envir.
Regular 2 alignments shown Animal Animal

* Limit of 10 sequences will be kept on public analysis page. Registered users can run
massBLASTer and other analyses on larger datasets.
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