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Tomentellopsis submollis




Study/Database Thelephora

Stalpers 1993 64 45
UNITE DNA species >1500

Ca 500 DNA based species include sequence from
the sporocarp/living culture

unit
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000 iTOL: External tree "TomentellaThelephora'

=

o . v T
| ib )7 Ife' ) (%) I/ﬁ ) | H:U http://itol.embl.de/external.cgi?restore_saved=1&amp;tree=90191111167101512341094790

Google Q)

NSNS

Most Visited ¥ Getting Started Latest Headlines & BactNomencl European Mycologic... Data and Collections  http://www.ut.ee/Eu... Keelevara

Webster phpmyadmin.com - ... EDIT ENHSIN rahaveeb VegBank »

Logged in as Urmas 5% Logout

ITOL - & Refresh 7 Show trees
| HOME || TREE OF LIFE || OTHER TREES || SHARED PROJECTS || DATAUPLOAD || SAVED VIEWS || HELP || ABOUT & CONTACT Login
Tree: TomentellaThele.. Views: current|saved Save current tree view
[ Update tree | IB”": controls  ode: Circular [0 |* rotation [350 |"arc L Inverted

Resettree | Export tree ‘Mvanced °°"1T0|5‘ ™ ignore branch lengths
@ Datasets
Q Search D Distribution in Southern hemishere

- Host: Alnus

@

0O SHARE oM 90 &7

Citation: Letunic and Bork (2008) Bioinformatics 23{1):127-8

. Species treshold: 1 diff. = 210 taxa based on two or more specimens
. Species treshold: 2 diff. = 196 taxa based on two or more specimens
D Species treshold: 2.5 diff. = 185 taxa based on two or more specimens
D Species treshold: 3 diff. = 172 taxa based on two or more specimens

Colored ranges
D Tomentella
D Thelephora

Send commenis to

Read itol.embl.de



Delimitation of species
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Operational Taxonomic Units (OTU)
"the thing(s) being studied”

Sokal, PHA and Sneath, RR (1963), Principles of Numerical
Taxonomy, San Francisco: W.H. Freeman.

Species Hypotheses (SH)
OTUs on species level

Kdljalg, U et al. (2013), Towards a unified paradigm for
sequence-based identification of fungi. Molecular Ecology
22(21). 5271-5277.



UNITE

I 4 1 https & unite.ut.ee

Run Analysis Search Pages

/ unit

Workbench

Current version: 7.0; Release date: 2015-08-01 (read more); Number of UNITE fungal Species Hypotheses: 53 891

Threshold 1.5 % = Include All SH-s

» Ascomycota (24,553)

» Basidiomycota (21,036)

» Unidentified (3,716)

» Glomeromycota (2,138)

» Zygomycota (840)

» Chytridiomycota (402)

» Rozellomycota (114)

» Neocallimastigomycota (83)
» Fungi phy Incertae sedis (23)
» Blastocladiomycota (3)

What is Species Hypothesis?

Species Hypothesis - any species level group of individuals that share a

[
Resources Statistics Notes and News UNITE Board Acknowledgements
ﬂ o
SH graph: Fungi
Blastocladiomycota 0%

Fungi phy Incertae s... 0%
Neocallimastigomycot... 0% —_

Rozellomycota 0%

Chytridiomycota 1% \

Zygomycota 2%
Glomeromycota 4% —
Unidentified 7% -~

_— Ascomycota 46%

Basidiomycota 40% ~

@

What are Reference and Representative sequences?

Reference sequence (RefS) - serves as a name anchor for the Species




UNITE

Curated rDNA ITS datasets from any biological sample
(specimen, living specimen, SOIL, water, air, medical,
etc.)

ITS sequences connected to the (type) specimen data,
locality, traits, multimedia, etc.

unit
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«jﬁ UNITE SH taxonomy tree X

& C' | @ https://unite.ut.ee/sh_taxonomy_tree.php?threshold=5&is_singleton=&kingdom=k__Fungi&phylum==&class=&order=_&fa...

Home Run Analysis Search Pages Workbench Resources Notes and news UNITE Board Acknowledgements

1.5% cut off value

Select distance and dataset to browse:

| Log in to PlutoF |

UNITE Species Hypotheses ver. 7 taxonomy browser

| 1.5% (default) % || All SH-s

¢ Go |

Fungi

Ascomycota (25273)
Basidiomycota (21981)
Blastocladiomycota (3)
Chytridiomycota (402)
Glomeromycota (2139)
Incertae sedis (23)
Neocallimastigomycota (83)
Rozellomycota (114)
unidentified (2911)
Zygomycota (841)

SH graph: kgd Fungi

Blastocladiomycota 0%
Incertae sedis D%
Neocallimastigomycota 0% -____‘

Rozellomycota 0% ——————=
Chytridiomycota 1%
Zygomycota 2%
Glomeromycota 4% /
unidentified 5%

- Ascomycota 47%

25273 SH

—

Basidiomycota 41% —

21 981 SH

Open in a new window
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«jﬁ UNITE SH taxonomy tree X

& C | & https://unite.ut.ee/sh_taxonomy_tree.php?threshold=6&is_singleton=&kingdom=k__Fungi&phylum==&class=&order=&fa... ¢ "‘

Home Run Analysis Search Pages Workbench Resources Notes and news UNITE Board Acknowledgements

0.5% cut off value

Select distance and dataset to browse:

| Log in to PlutoF |

UNITE Species Hypotheses ver. 7 taxonomy browser

| 0.5% + || All SH-s

¢ Go |

Fungi

Ascomycota (41302)
Basidiomycota (35356)
Blastocladiomycota (3)
Chytridiomycota (479)
Glomeromycota (3614)
Incertae sedis (30)
Neocallimastigomycota (110)
Rozellomycota (127)
unidentified (4195)
Zygomycota (1485)

SH graph: kgd Fungi

Blastocladiomycota 0%
Incertae sedis 0%

Neocallimastigomycota 0% ‘-——_X

Rozellomycota 0% —————=
Chytridiomycota 1% -
Zygomycota 2% /
Glomeromycota 4% -
unidentified 5%

____— Ascomycota 48%

41 302 SH

Basidiomycota 41% —

35 356 SH

Open in a new window




® Chrome Fail Muuda Kuva Ajalugu Jarjehoidjad Inimesed Aken Abi D <> ¢ D 0 56%@F P14:12 3 Urmas Koljalg Q =

/ o =
© O O/ = UNITE SH taxonomy tree X | UNITE - Species Hypothes: x \|_ | ‘i‘ *
C' (@ https://unite.ut.ee/sh/SH188487.07FU Wwoae =
| Go g!e Kasutustingimused Teatage v‘east kaardil
1.5% —— ——- 2%
1% — - 2.5%
0.5% |]— 3%
Sequence ID UNITE taxon name INSD taxon name Country DNA source Interacting taxa v Clustering based on: Full ITS

| F1158047 Cortinarius Cortinariaceae (uncultured Cortinar... Poland Ectomycorrhiza Pinus sylvestris

| UDB011349 Cortinarius alboviolaceus Estonia Fruitbody
| HQ285366 Cortinarius Cortinariaceae (uncultured Cortinar... United States  Ectomycorrhiza
| HQ022045 Cortinarius Cortinariaceae (uncultured Cortinar... United States  Soil fungal DNA
| K1705149 Cortinarius (Cortinarius alboviolac...
| F1266726 Cortinarius Cortinariaceae (uncultured Cortinar... United States = Ectomycorrhiza Picea
| IX316781 Cortinariaceae (uncultured Cortinar... United States
| K1705148 Cortinarius (Cortinarius alboviolac...
| UDB001122 Cortinarius alboviolaceus Sweden Fruitbody
| A1549965 Cortinarius Cortinariaceae (uncultured Cortinar... Germany Ectomycorrhiza Betula pendula
| AY669657 Cortinarius (Cortinarius alboviolac... Germany Fruitbody
| JF907875 Cortinarius (Cortinarius alboviolac... Italy

| UDB011739 Estonia Fruitbody
LIINRN117EC Estonia Fruitbody
1 Canada Fruitbody Tsuga heterophylla
Norway Fruitbody
Estonia Fruitbody
Estonia Fruitbody
United States  Fruitbody
Sweden Fruitbody
Austria Fruitbody
Canada Fruitbody
Sweden Fruitbody
Canada Fruitbody
Canada Fruitbody
Canada Fruitbody
Canada Fruitbody
Canada Fruitbody
Canada Fruitbody
Norway Fruitbody
Finland Fruitbody

Locked sequence

Estonia Fruitbody
Estonia Fruitbody
Estonia Fruitbody
Estonia Fruitbody
Estonia Fruitbody




Communication of the species

Accession code of the Cortinarius xanthodryophilus SH:
SH184362.07FU

IS resolved with unigque DOI (digital object identifier):

dx.doi.org/10.15156/BIO/SH184362.07FU

Version 7 includes 487 435 SHs and each of them have unigue DOI

unit



% UNITE SH taxonomy tree X

PIutoF - Cloud Database & X

L C' | @ https://plutof.ut.ee/#/datacite/10.15156/BIO/SH184362.07FU

PlutoF

>
& e
m

Cortinarius xanthodryophilus | SH184362.07FU

Reference sequence

Accession numbers HQ441244

Chosen by Tuula Niskanen
Date 2014-11-09 23:04:52
Taxonomy

Placement in classification
Fungi; Basidiomycota; Agaricomycetes; Agaricales;
Cortinariaceae; Cortinarius

See Cortinarius xanthodryophilus in Index Fungorum

Identifications
Cortinarius xanthodryophilus (5);

Statistics
Minimum distance to the closest SH
No. of sequences in SH
Distribution of distances

Distribution of distances for SH184362.07FU (mothur v.1.34.4, pairwise.seqs)

=10)

distances (total count:

Distribution map

o I3 O

*Locations without exact coordinates are displayed as country

polygons
Ecology
1.5
Interacting taxa
5 Quercus (1); Quercus douglasii (1);
(1)

_unit

Metadata

Location
10.15156/BIO/SH184362.07FU

Dataset

Kéljalg, Urmas; Abarenkov, Kessy; Nilsson, Henrik; Larsson,
Karl-Henrik; Aas, Anders Bjarnsgard; Adams, Rachel; Alves,
Artur; Ammirati, Joseph F.; Arnold, A. Elizabeth; Bahram,
Mohammad et al. (2015): SH184362.07FU. UNITE
Community. 10.15156/BIO/SH184362.07FU

Publisher
UNITE Community

Published In N
2015

Creators

Urmas Koljalg, Kessy Abarenkov, Henrik Nilsson, Karl-Henrik
Larsson, Anders Bjernsgard Aas, Rachel Adams, Artur Alves,
Joseph F. Ammirati, A. Elizabeth Arnold, Mohammad Bahram.
Show more

Document(s)
SH184362.07FU_graph.png; SH184362.07FU.json;

unit



Display Settings: [~] GenBank Send to: (v

Change region shown i
Uncultured ectomycorrhiza (Boletus) isolate 26 18S ribosomal RNA gene, partial
sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal
transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial CUMOTIE Vs b
sequence :
GenBank: EFB44121.1 Analyze this sequence iz
EASTA Craphics PopSet Run BLAST
: Pick Primers
Goto: (¥

Highlight Sequence Features

LOCUS EF644121 582 bp DNA linear ENV 01-0CT-2008 Find in this Sequence
DEFINITION Uncultured ectomycorrhiza (Boletus) isolate 26 185 ribosomal RNA
gene, partial sequence; internal transcribed spacer 1, 5.88
ribosomal RNA gene, and internal transcribed spacer 2, complete .
seguence; and 28BS ribosomal RNA gene, partial seguence. LinkOut to external resources =

ACCESSION  EF644121 SILVA LSU Database

VERSION EF644121.1 GI:157284042 ‘%
EEYWORDS ENV.

SOURCE uncultured Boletus SH326509.06FU

ORGENISM uncultured Boletus [UNITE

Eukaryota; Fungi; Dikarya; Basidiomycota; Agaricomycotina;
Agaricomycetes; Agaricomycetidae; Boletales; Boletineae; [emerencia]
Boletaceae; environmental samples.
REFERENCE 1 (bases 1 to 5B2)
AUTHORS Krpata,D., Peintner,U., Langer,I., Fitz,W.J. and Schweiger,P. =
TITLE Ectomycorrhizal communities associated with Populus tremula growing Related information =

on a heavy metal contaminated site Related Sequences
JOURNAL Mycol. Res. 112 (PT 9), 1069-1079 (2008}
PUBMED  1B692376 PopSet
REFERENCE 2 (bases 1 to 582) PubMed
AUTHORS Krpata,D., Peintner,U., Langer,I., Fitz,W. and Schweiger,P.
TITLE Direct Submission Taxonomy
JOURKAL Submitted (01-JUN-2007) Institute of Microbiclogy, University
Innsbruck, Technikerstrasse 25, Innsbruck 6020, Rhustria ,
FEATURES Location/Qualifiers Recent activity -
source 1..582
/organism="uncultured Boletus" Lnl
/mol_type="genomic DNA" E Uncultured ectomycorrhiza (Boletus) isolate
/isolate="258" 26 185 ribosomnal RNA gene, partial Nucleotida

/isolation_source="ectomycorrhizal root tips of Populus 1 L
tremula growing in heavy metal contaminated site near yz [

~“unit




|dentification and communication

Science...

Home News Journals Topics Careers

Science Science Advances  Science Immunology  Science Robotics ~ Science

SHARE PERSPECTIVE MICROBIOLOGY

[
0 The invisible dimension of fung SClence AlArAs

David Hibbett News Journals Topics Careers

cience Science Advances Science Immuno logy  Science Robotics  Science Signaling ~ Science Translational Medicine

SHARE ‘'FTTFS o _
Digital identifiers for fungal species

U. Kéljalg™", L. Tedersoo?, R. H. Nilsson?, K. Abarenkov?

“unit



Unnamed environmental OTUs of Archaeorhizomycetes

Menkis et al 2014; Hibbett 2016

KEY

Unnamed emvironmental OTUs
e famed species
e (Jutgroup Taphrinomycotina
Unigue singletons

i A. finlayi

A. borealis

unit



Communication of unnamed species

2013

UNITE SH (vers 6) Seq. count

SH024357.06FU

SH024363.06FU

SH024364.06FU

SH024366.06FU

SH024359.06FU

SH024358.06FU

SH028573.06FU

SHO005365.06FU

SH005360.06FU

SHO005354.06FU

same SH

same SH

same SH
SHO037685.06FU

SHO037797.06FU

SHO037690.06FU

SH037692.06FU

SHO037686.06FU

SHNNRA49 NARFLI

60

W NNO WR PR

2014
Menkis et al
DQ497955

*FJ440883
EF434112
GQ160036
AF461602
EU292507
HMO069471
HQ212088
GQ160052
AY394903
DQ481983
GU174301
HM239707
GU174346
*AY970243

AY969872
HM?23999A

2016

UNITE SH (vers 7) Seq. count

SH019951.07FU

same SH

same SH

same SH
SH019954.07FU

SH019953.07FU

SH000652.07FU

SH019950.07FU

same SH
same SH
same SH
same SH
same SH
SH032873.07FU

SH019935.07FU

SH032853.07FU

same SH
SH032850.07FU

SHNNARKAA N7FILI

63
63
63
63
4
4
2
77
77
77
77
77
77

N EN WD

-
AN

Taxon name (ver 7)
Archaeorhizomyces
Archaeorhizomycetes
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomycetes
Archaeorhizomyces

Archaeorhizomyces
Archaenrhiznmvurec



High-Throughput Seguencing
projects

HTS sequences included in UNITE SH version 7

< unit



FJ154D548
JX857198
JX857214
KC514890
HQ611285
KF274409
AM260917
HF947879
HF947876
KC965984
KF617245
AB476482

UuDB020841

KF879483

GU180254
DQ273331
FJ152527

HF947867
FN565266
FN565265
EF445405

AM260813
AM292203
AM260927

Helotiales

Helotiales

Helotiales
Helotiales

Helotiales
Helotiales
Helotiales

Leotiomycetes (uncuitdrea...

Fungi (uncultured fungus)
Fungi (uncultured fungus)

Sordariomycetes (Sordario...

Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Helotiales (uncultured He...
Helotiales (uncultured He...
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)

Pezizomycotina (unculture...

Ascomycota (uncultured As...

Pezizomycotina (unculture...

Leotiomycetes (uncultured...

Helotiales (uncultured He...
Helotiales (uncultured He...
Helotiales (uncultured He...
Fungi (uncultured fungus)
Fungi (uncultured fungus)

Ascomycota (ascomycete sp...

Fungi (uncultured fungus)

Lanaaa
United States
United States

Sweden

Finland

United Kingdom
Ireland

Ireland

United States
United States
Sweden
Sweden

United States
United States
United States
Canada

Ireland

United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom

ectomycorrniza

Soil fungal DNA

Ericoid orrhiza
oil fungal DNA

Ectomycorrhiza
Ectomycorrhiza
Ectomycorrhiza

Ectomycorrhiza
Ectomycorrhiza

Ericoid mycorrhiza

Soil fungal DNA
Soil fungal DNA
Soil fungal DNA




www.plutof.com

Metabarcoding Projects

Create Project

Vo

Create Sampling
Areas

Create/Import
Material Samples

Upload HTS
Representatives

Search

Manage
Share
Publish

uni



PlutoF - Cloud Database x

= C' [Y https://plutof.ut.ee/#

: Create, manage, share, analyse and
. PlutoF : publish biology-related databases and
C web ; -
'." warkbench s projaots
& Read more
.."-..-'.. Traees k
News Get Started
PlutoF and Pensoft started to develop new publishing @ Projects
systems,
In Novamber 9—1?. PIutoF.taam visited academic publishing company ::: Collections
Pensaoft in Bulgaria. The aim was to develop prototype connecting the two 1
systems - Pensoft's ARPHA writing tool and PlutoF Biodiversity Platform.
This is multi-phase development project. ﬁ Monitoring and Conservation
Estonian bird observations are published in global ;:1 Taxonomy
biodiversity portal GBIF
Regular bird observations and observations made with mobile application |=0 Ecology
“Minu loodusheli" are now available through GBIF portal. Original source of
data is PlutoF - information system for biodiversity developed by the See more

Natural History Museum (University of Tartu).

See more



www.plutof.com

Free online platform to work with biology-related data

Hosting all your data in one place, integrated, ready
for the online editing and publishing

unit



www.plutof.com

DATA O

Observation
Specimen
Living Specimen

Persons
w LINKED DATA

Images Classifications
Reference based R
X eferences .
Material Sample ) ) N Videos
Projects, Studies, Expeditions
Sequence Sounds
Sampling areas Organisations
T Entry forms
Sampling events Keywords

INTEGRATIONS

GBIF

DataCite L ]
Pensoft

ODK Collect

(mobile data gathering)

INSD (GenBank, ENA, DDBJ)

UNITE

Citizen Science Projects

U,

TOOLS

Advanced search

GIS tools

Clipboard

Label printing

Data reports

Data moderation
Workbench configuration

SERVICES

Access rights/Workgroups

File Repository

Import/Export

Sequence analysis

Annotations

Collection management

(transactions, assessments, treatments)
DOI publishing

Taxonomy management editor

~“unit



ldentification of species

Open Data / Open Access

All SHs are freely downloaded at unite.ut.ee
For the inhouse analyses or for the building
identification pipelines

HTS pipelines: QIIME, mothur, SCATA, CREST,
UCHIME, UTAX.

unit



ldentification of species

All UNITE SH accession codes are connected to the
Fungal classification.

It means OTUs will recelve accession codes and will be

connected to the classification even when species
names are not available.

unit



Thank you!

Kessy Abarenkov Allan Zirk




