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Agaricomycetes
Agaricostilbomycetes
Arthoniomycetes
Chytridiomycetes
Dacrymycetes
Dothideomycetes
Eurotiomycetes
Lecanoromycetes
Leotiomycetes
Microbotryomycetes
Pezizomycetes
Pucciniomycetes
Saccharomycetes
Sordariomycetes
Taphrinomycetes
Tremellomycetes
Ustilaginomycetes
Wallemiomycetes
Incertae sedis



Uncultured Basidiomycota clone 6Bart1173S internal transcribed spacer 1, partial sequence; 5.8S r
Ascomycota sp. UP606 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene,
Uncultured ectomycorrhizal fungus clone 1042/19 internal transcribed spacer 1, partial sequence; 5
Ectomycorrhizal root tip 93-sepA_Ny1.EB-23.5 internal transcribed spacer 1, partial sequence; 5.8¢
Ascomycota sp. UP605 internal transcribed spacer 1, partial sequence; 5.88S ribosomal RNA gene,
Uncultured fungus clone 3268K22 18S ribosomal RNA gene, partial sequence; internal transcribed
Uncultured Pezizomycotina clone d331_1_13 18S ribosomal RNA gene, partial sequence; internal t
Uncultured Pezizomycotina clone d330a_1_6 18S ribosomal RNA gene, partial sequence; internal t
Uncultured fungus clone c67 18S ribosomal RNA gene, partial sequence; internal transcribed space

Science 12 August 2011:
Vol. 333 no. 6044 pp. 876-879
DOI: 10.1126/science.1206958
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0.0
0.0
0.0
5e-179
3e-177
3e-176

100%
100%
100%
100%
100%
97%
96%
96%
96%

Archaeorhizomycetes: Unearthing an Ancient Class of Ubiquitous Soil
Fungi

Anna RoslingL:2., Filipa Cox23, Karelyn Cruz-Martinezl, Katarina lhrmarkl, Gwen-Aélle Grelet4,

Bjorn D. Lindahll, Audrius Menkisl, Timothy Y. James3:®

HQ022034.1
EF493313.1
DQ233781.1
AF476985.1
EF493312.1
KF617614.1
JQ346868.1
JQ346852.1

HM030615.1




RGKUN1 GQ200557

RGDAL3 GQ200562

RGOLD1 GQ200567

RGBAB2 GQ200559

RGSOR4 GQ200565

RGDAL2 GQ200561 80’098
RS GQ200569

RGSOR1 GQ200563

RGOLD2 GQ200568 84/099
RGSOR2 GQ200564

RGDAL1 GQ200560

RGBAB1 GQ200558

RGSOR3 GQ200566

ITS1 5.8S8 ITS2

Eugenia jumbos (Rose apple) Chanthaburi (January 2006)
RG1 "'s Lansium domesticum Corr. Chanthaburi (January 2006)
Cerbera odollum Gaertn. Nakhenratchasima (January 2006)
Number °f bases 1% 154 Kerriodoxa elegans (Palm) Prachuapkhirikhan (February 2006)
Number Of substitution sites within isolates 2 0 ) Pinus merkusii Jungh. & de Vriese (Needle pine) Prachuapkhirikhan (February 2006)
Pinus merkusii Jungh. & de Vriese (Needle pine) Prachuapkhirikhan (February 2006)

Wood surface Prachuapkhirikhan (February 2006)

G ITS Pinus merkusii Jungh. & de Vriese (Needle pine) Prachuapkhirikhan (February 2006)
RG2 Mangifera indica L. (Mango) Trat (March 2006)
Number Of bases 192 154 Pandanus odoratissimus (Screw pine) Prachuapkhirikhan (March 20086)

Hopea ferrea Laness. Patumthani (March 2006)
Number of substitution sites within isolates 2 0




The UNITE database (http://unite.ut.ee)

» All fungal ITS sequences in GenBank

« ...clustered to ~species level (95%-100% similarity in 0.5%
steps) — species hypotheses

| Arcnaeornizom yces runygl (urncuiLureu uil yus)  Cdilaua | e e e CEREGGE
| Archaeorhizomyces Fungi (uncultured fungus) vsa - HEsEsEEE --———-- EccBccCANCANNAANCARECGE
| Archaeorhizomyces Fungi (uncultured fungus) e e ElcEENGCE
| Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla | | ||| || cemmm BlCERNGGE
| Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla HEERREN -—————-——-"————-—-—--—— BRCEANGGE
I Archaeorhizomy Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla | | || ||| =—eeemmmem e BECEENGCE
| Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla | | ||| || cemmmm 1 Teb.. [efels)
| Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Living culture Tsuga heterophylla [ [ | ||| ——cemme BRCEANGGE
| Archaeorhizomyces Fungi (uncultured fungus) e e . Teh . [efel )
| Archaeorhizomyces Fungi (uncultured fungus) USA Soil fungal DNA BECEENGCE

e ...unigue names of all such species hypotheses:

Archaeorhizomyces |AY394904 |SH197124.06FU

Or in short;: SH197124.06FU



QB 3 A

Unified system for the DNA based fungal species linked to the classification
Ver. 6.0

Home Run Analysis Annotations Search Pages Workbench Resources Notes and news Acknowledgements

Username ssesesse | [Logiin |
Species Hypothesis pages version 6 (release date: pre-release)
Archaeorhizomyces | SH197124.06FU
Distance to the closest SH (read more): 1.5%
No of sequences in SH: 6
Placement in the fungal classification (read more):
Fungi; Ascomycota; Taphrinomycotina; Archaeorhizomycetes; Incertae sedis;
Archaeorhizomycetales; Archaeorhizomycetaceae
Links to taxon name in: Index Fungorum; NCBI
Representative sequence (selected automatically by the program): AY394904
Large map (incl. map info)
& /) Terms of Use
1.5% ——| - 2%
1% — T 2.5%
0.5% I 3%
Sequence ID UNITE taxon name INSD taxon name Country DNA source Interacting taxa - Clustering based on: Full ITS
|50 1100
wore | F1152542  Archaeorhizomyces Pezizomycotina (uncultured Pezizomy ) Canada Ectomycorrhiza Tsuga heterophylla [117 -ATGAATGGC--~~TTTGGCC-T ~TCAACCCGTGGAAGCAAGACGTGCTTTGGCGCTCCGA-~CGCCACGTTTA!
ore | EUD57084 Archaeorhizomyces Pezizomycotina (uncultured Pezizomycotina) Canada Ectomycorrhiza Tsuga heterophylla |17 ==============-ooee-~ATGAATGGC- -~ ~TTTGGCC-TTCAACCA--TCAACCCGTGGAAGCAAGACGTGCTTTGGCGCTCCGA- ~CGCCACGTTTA!
wore | DO481985 Archaeorhizomyces Pezizomycotina ( Itured Pezizomy ) Canada ATGAATGGC TTTGGCC-TTCAACCA--TCAACCCGTGGAAGCAAGACGTGCTTTGGCGCTCCGA-~CGCCACGTTTA'
more | DQ481984 Archaeorhizomyces Pezizomycotina (uncultured Pezizomycotina) Canada ATGAATGGC: TTTGGCC~TTCAACCA-~-TCAACCCGTGGAAGCAAGACGTGCTTTGGCGCTCCGA~~CGCCACGTTTA!
more | AY394904 Archaeorhizomyces Pezizomycotina (uncultured Pezizomycotina) Canada -ATGAATGGC- -~ -TTTGGCC-TTCAACCA--TCAACCCGTGGAAGCAAGACGTGCTTTGGCGCTCCGA-~CGCCACGTTTA!
more | 10989336 Arch hi Fungi ( Itured fungus) -ATGAATGGC: TTTGGCC~T ~TCAACCCGTGGAAGCAAGACCTGGTTTGGCGCTCCGA~~CGCCACGTTTA!
150 1100
« chimeric
« low quality

« UNITE core sequence
« automatically chosen SH representative sequence

« Ex = sequence to be excluded from the next version of global key




* ...named as far as possible (phylum, class, order...)
« ...with ecological/geographical metadata

...with substandard sequences pruned

...web-based, third-party sequence annotation style!

Sequence ID UNITE taxon name INSD taxon name Country DNA source Interacting taxa 97% Alignment based on:  Full ITS
~ | Send clusters to clipboard

| EF434026 Archaeorhizomyces Fungi (uncultured fungus) USA Soil fungalDNA e CHGE

| GQ223472 Archaeorhizomyces Fungi (uncultured fungus) Germany Orchid mycorrhiza Gymnadenia conopsea [ ]| —— CHca

| KC965637 Archaeorhizomyces Fungi (uncultured fungus) Canada II. ..................... ElicE

| AB828010 Archaeorhizomyces Fungi (uncultured ectomycorrhi... B BlcE

| F1152543 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla [ e

| AY702735 Archaeorhizomyces Fungi (uncultured fungus from ... USA Ectomycorrhiza Abies = === @ || EEEEEEEEEEEEEES ECABEEAACCA
KC876142 Archaeorhizomycetales Taphrinomycotina (uncultured A... e e BCCA
KC876143 Archaeorhizomycetales Taphrinomycotina (uncultured A... e BEGE

JO346852 Archaeorhizomycetales
JO346868 Archaeorhizomycetales

Pezizomycotina (uncultured Pez...
Pezizomycotina (uncultured Pez...

I

I

I

I

| DQ069012 Archaeorhizomyces Ascomycota (uncultured Ascomyc... Lithuania Ectomycorrhiza Piceaabies @ = HENEEEN -----———-------—————- AlG2
| FR877526 Archaeorhizomyces Fungi (uncultured ectomycorrhi... Denmark Ectomycorrhiza Picea abies

| EM992983 Archaeorhizomyces Fungi (uncultured ectomycorrhi... Sweden Ectomycorrhiza Picea abies

| AF481369 Archaeorhizomyces Fungi (ectomycorrhizal root ti... Sweden Ectomycorrhiza Pinaceae

| HQ212270 Archaeorhizomyces Ascomycota (uncultured Ascomyc... USA Plant root Betula nana

| F1440895 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Pyrola picta

| HM164555 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Betula papyrifera

| FJ626930 Archaeorhizomyces Fungi (uncultured fungus) Canada Soil fungal DNA

| EUS54708 Archaeorhizomyces Fungi (uncultured fungus) Canada Ectomycorrhiza Populus

| DO233843 Archaeorhizomyces Fungi (uncultured ectomycorrhi... Finland Ectomycorrhiza Picea abies

| HM164554 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Picea mariana

| HM164553 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Picea mariana

| INO12085 Archaeorhizomyces Fungi (uncultured fungus) Canada

| IN889799 Archaeorhizomyces Fungi (uncultured fungus) USA

| INO32573 Archaeorhizomyces Fungi (uncultured fungus)

| F1152542 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla ||| =———mmmmmmmm e Afc2
| DQ481984 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla || | ||| ——cmmmmmmmmm e Afc2
| DQ481985 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla | | | ||| == Alc2
| EUO57084 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla | | | ||| = BEGA
| AY394904 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Living culture Tsuga heterophylla  BEEEEREE ——————— Afc2
| J0989336 Archaeorhizomyces Fungi (uncultured fungus) ] e BAEGA
| HMO30615 Archaeorhizomyces Fungi (uncultured fungus) USA Soil fungal DNA e ACGR




.and circumscribed as well as possible

Some SHs are best circumscribed at 97%:

Colletotrichum sansevieriae

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

USA
Australia
USA
Japan

Living culture (Ex-type)

Many others require tighter clustering, here 98.5% and 99%:

Colletotrichum proteae
Colletotrichum nupharicola

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

~ i s~ v

PR S

Others require 99.5% or 100%:

|
| E
| E
|J
I

Colletotrichum brasiliense

Colletotrichum (Colletotrichum..

Colletotrichum (Colletotnchum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Brazil
Brazil
Brazil
Brazil

Living culture (Ex-type)
USA Living culture (Ex-holotype)

Living culture (Ex-type)

T L)
T

Some species have mutually fully conserved ITS regions:

|

|

| KC2
| K
|

[

Colletotrichum temperatum

Colletotrichum syzygicola

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

Colletotrichum (Colletotrichum...

USA Living culture (Ex-type)
USA

USA

USA

Thailand

Thailand Living culture (Ex-type)

Vaccinium macrocarpon

Syzygium samarangense



% SHs Singleton
SHs

97 17 432 22 157

97.5 18 536 24 796

98 19 558 27 915
32618

99 22 396 40 973

99.5 26 397 63 881

Dynamic 4 403 RefS

16 783 RepS

Latest version:

<1% of SH unassigned

at phylum level

At a default of 98.5% similarity:

20,885 non-singleton SHs
32,618 singleton SHs

0% 0%

1% 39 2%
3%

Ascomycota
Basidiomycota
Chytridiomycota
46%

Glomeromycota
Incertae sedis

45% : .
Neocallimastigomycota
Unidentified

Zygomycota
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PIlutoFr » All clusters
an INput Module for biclogical data

UNITE - fungal identification with rDNA ITS sequences | Version 6 | date: 2013-11-19 | Cluster code: UCL6_000601

This set of sequences contains genera: Archaeorhizomyces

Total number of sequences in cluster: 75

* chimeric
* low quality

* automatically chosen 98.5% SH representative sequence
* Ex = sequence to be excluded from the next version of global key
(filled, coloured circle) manually chosen SH reference sequence, overrides automatically chosen representative sequence

Sequence ID UNITE taxon name
| EF434026 Archaeorhizomyces
| GQ223472 Archaeorhizomyces
| KC965637 Archaeorhizomyces
| AB828010 Archaeorhizomyces
| F1152543 Archaeorhizomyces
| AY702735 Archaeorhizomyces
| KC876142 Archaeorhizomycetales
| KC876143 Archaeorhizomycetales
| JQ346852 Archaeorhizomycetales
| JO346868 Archaeorhizomycetales
| DQ069012 Archaeorhizomyces
| FRB77526 Archaeorhizomyces
| EM952983 Archaeorhizomyces
| AF48136S Archaeorhizomyces
| HQ212270 Archaeorhizomyces
| FJ440895 Archaeorhizomyces
| HM164555 Archaeorhizomyces
| FJ626930 Archaeorhizomyces
| EU554708 Archaeorhizomyces
| DO233843 Archaeorhizomyces
| HM164554 Archaeorhizomyces
| HM164553 Archaeorhizomyces
| INO12085 Archaeorhizomyces
| IN889799 Archaeorhizomyces
| INO32573 Archaeorhizomyces
| 1152542 Archaeorhizomyces
| DO481984 Archaeorhizomyces

| bUZ35/51 Archaeorhizomyces finlayi
| AF476985 Archaeorhizomyces finlayi
| EF493313 Archaeorhizomyces finlayi
| HQ022034 Archaeorhizomyces finlayi
| EF493312 Archaeorhizomyces finlayi
| JE836021 Archaeorhizomyces finlayi
| JOS12673 Archaeorhizomyces finlayi
| EF619847 Archaeorhizomyces

| JO711841 Archaeorhizomycetales

| HM146849 Archaeorhizomvces

INSD taxon name

Fungi (uncultured fungus)

Fungi (uncultured fungus)

Fungi (uncultured fungus)

Fungi (uncultured ectomycorrhi...
Pezizomycotina (uncultured Pez...
Fungi (uncultured fungus from ...
Taphrinomycotina (uncultured A...
Taphrinomycotina (uncultured A...
Pezizomycotina (uncultured Pez...
Pezizomycotina (uncultured Pez...

Ascomycota (uncultured Ascomyc...

Fungi (uncultured ectomycorrhi...
Fungi (uncultured ectomycorrhi...
Fungi (ectomycorrhizal root ti...

Ascomycota (uncultured Ascomyc...

Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured ectomycorrhi...
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Pezizomycotina (uncultured Pez...
Pezizomycotina (uncultured Pez...

Fungi (uncultured ectomycorrni...
Fungi (ectomycorrhizal root ti...

Ascomycota (Ascomycota sp UP60..

Basidiomycota (uncultured Basi...

Ascomycota (Ascomycota sp UP60..

Archaeorhizomyces (Archaeorhiz...

Archaeorhizomyces (Archaeorhiz...

Ascomycota (uncultured Ascomyc...

Ascomycota (Ascomycota sp RT_2..

Ascomvcota (uncultured Ascomvc...

Country

USA
Germany
Canada

Canada
USA

Lithuania
Denmark
Sweden
Sweden
USA

USA

USA
Canada
Canada
Finland
USA

USA
Canada
USA

Canada
Canada

Finiand
Sweden
Sweden
USA
Sweden
Sweden

USA
Canada

DNA source

Soil fungal DNA
Orchid mycorrhiza

Ectomycorrhiza
Ectomycorrhiza

Ectomycorrhiza
Ectomycorrhiza
Ectomycorrhiza
Ectomycorrhiza
Plant root

Ectomycorrhiza
Ectomycorrhiza
Soil fungal DNA
Ectomycorrhiza
Ectomycorrhiza
Ectomycorrhiza
Ectomycorrhiza

Ectomycorrhiza
Ectomycorrhiza

Ectomycorrniza
Ectomycorrhiza

Soil fungal DNA

Living culture (Ex-holotype)

Interacting taxa

Gymnadenia conopsea

Tsuga heterophylla
Abies

Picea abies

Picea abies

Picea abies
Pinaceae

Betula nana
Pyrola picta
Betula papyrifera

Populus

Picea abies
Picea mariana
Picea mariana

Tsuga heterophylla
Tsuga heterophylla

Picea abies
Pinaceae

Fungal mycelium (ingrowth bag) Pinus taeda

Ectomycorrhiza

Great Britain Ectomvcorrhiza

Pinus contorta
Pinus svlvestris

| 97% v

SH
Alignment based on: | Full ITS : | Order sequences by: | combi
~ | Send clusters to clipboard 150
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=IIII

CcARg G-~ CcaCe - CARCCH-
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] ] BlicENScCl- - -- Bl - ICHoeIK
(||| HlicERScCl- - -- Bl - ICRReeK

BCCRANcce- - CRCoee - HICC RSOl
BCCAANCcQ---CNcoee - HICC ACCR
ACcAAgcCC- - ~CRENCCCORMCC ACCH
BCCRANGGQ---CCoRe- GG RO
AjcAAgccC-- - GO MICAACCCRK
CARCAREANAAYC- - - N GCC-MICAACCCIK
CANCAREANECAAY e - coc-ic- ACcClk
AANGoC---- B Gee - ICARCGC
CBcAAceC- -~ Hiccee- ICAACCH-
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CBCAARC- -~ HliccCC- MICAACCH-
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------- SocHceCACARIARRCAAN GO - --- M 5CC- IICARCHCH
CcAAC- - --ClCcCC- ICAACCRK
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ACCAAG:C- - -CRCCC-MICCACCR
------------ CORJCARARCCAARCGC- - - CEGCCC - ICCACCRK ]
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ACGRANGG - - NG ER -G ACOR]
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FREEN mcEcENCEGGHEGCGGNOHINEC NN G GH - - - NG G o - G o |




Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured ectomycorrhi...

Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)

Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)

%ungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured ectomycorrhi...




UNITE taxon name

Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomycetales
Archaeorhizomycetales
Archaeorhizomycetales
Archaeorhizomycetales
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces
Archaeorhizomyces

INSD taxon name

Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured ectomycorrhi...
Pezizomycotina (uncultured Pez...

Fungi (uncultured fungus from ...

Taphrinomycotina (uncultured A...

Taphrinomycotina (uncultured A...

Pezizomycotina (uncultured Pez...

Pezizomycotina (uncultured Pez...

Ascomycota (uncultured Ascomyec.

Fungi (uncultured ectomycorrhi...
Fungi (uncultured ectomycorrhi...
Fungi (ectomycorrhizal root ti...

Ascomycota (uncultured Ascomyc.

Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured ectomycorrhi...
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Fungi (uncultured fungus)
Pezizomycotina (uncultured Pez...

Pezizomycotina (uncultured Pez...

Pezizomycotina (uncultured Pez...

Pezizomycotina (uncultured Pez...

Pezizomycotina (uncultured Pez...

Fungi (uncultured fungus)
Fungi (uncultured fungus)

Archaeorhizomyces finlayi Fungi (uncultured ectomycorrhi...
Archaeorhizomyces finlayi Fungi (ectomycorrhizal root ti...

But improvement is easy

...and must be easy



PlutoF

You are logged in as hnilsson
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Main menu — Add determination Comment? }

Add taxon occurrence

Add Fields marked * are compulsory.

Search and edit

Add and edit taxon ) _
names Species name (drop-down list) Archaeo info? Clear species name

Kingdom * Fungi

4»

Archaeorhizomyces Rosling & T.Y. James (gen)

UNITE Species Species name (if not in the list)

Hypotheses Archaeorhizomyces finlayi Rosling & T.Y. James (spe)
Clipboard Lock determination Archaeorhizomycetaceae Rosling and T. James (fam)
Workgroups Archaeorhizomycetales Rosling and T. James (ord)
Profile | Archaeorhizomycetes (cls)

— Determined by |

Archaeospora ].B. Morton & D. Redecker (gen)

6@ Start by typing in family name or | Add n Archaeospora schenckii Sieverd. & S. Toro (spe)
Determined by Archaeospora trappei (R.N. Ames & Linderman) 1.B. Morton & D.
6@ Redecker (spe)
NATARC Date determined Archaeosporaceae (fam)
Archaeosporales (ord)
/ Add determination | | Reset | | Exit

7 unit

You are adding determination
to sequence:

EF434026

Last updated: 2014-02-22. Webmaster: kessy.abarenkov[at]ut.ee There are 6 users logged in at the moment.

Taxonomic re-annotation powered by Index Fungorum



Country

USA
Germany
Canada

Canada
USA

Lithuania
Denmark
Sweden
Sweden
USA
USA
USA
Canada
Canada
Finland
USA
USA
Canada
USA

Canada
Canada
Canada
Canada
Canada

USA
Finland
Sweden
Sweden
USA
Sweden

Interacting taxa

Gymnadenia conopsea

Tsuga heterophylla
Abies

Picea abies

Picea abies

Picea abies
Pinaceae

Betula nana
Pyrola picta
Betula papyrifera

Populus

Picea abies
Picea mariana
Picea mariana

Tsuga heterophylla
Tsuga heterophylla
Tsuga heterophylla
Tsuga heterophylla
Tsuga heterophylla

Picea abies
Pinaceae

~40% of all public ITS sequences are
annotated with country of collection.

<25% of all public ITS sequences are
annotated with a host.



|

— Lifestyle, Substrate and Interacting taxon |

Hide form

Specimen lifestyle

Lifestyle Unspecified =

Nutritional group | Unspecified $

Specimen substrate

Kingdom Choose =

Species name (drop-down list) nfo?
Species name (if not in the list) nfo?
Substrate type Unspecified s

Substrate text

Interacting taxon

Name of taxon Choose 3
Type of interacting taxon | Unspecified =+

Type of interaction Unspecified 3 | info?

neutralism
mutualism
competition
antagonism
commensalism

amensalism
+ Add another interacting taxon

Interacting taxon text

PlutoF

Cloud Cetebese end COMPUNNG Services for the BIoIoQIs

Main menu

Add taxon occurrence

Add
Search and edit

You are logged

— Edit sequence C |

Fields marked * are compulsory.

TTGCTCATTTAGAGGAAGTAAAAGTCGTAACAAGGT
* TTCCGTAGCTAACCTGCGGAAGGATCATTAATGGGT

Add and edit taxon
names

UNITE Species

TAACGCCTTCGGGCACAATCCCCCCCTTTGTAACCG
CGGCCCGGATTCGGCGCCTGGCGEGGAGCCCCCTCT
TTCGCGGAGGGCCOCGOOTGCOGGAATTAGCCARCE

(only IUPAC characters)

Save Reset Exit

Addition of geo/ecological
metadata easy, standards-

compliant
ISO / Darwin Core)

Hypotheses ITs1
5.85
Clipboard type Ims2
Workgroups LSUDNA
mitochondrial | hold down the Ctrl key to select multiple options
6@ Sequence completedness | Choose *
Sequence availability * Public + sequence annotation locked
NATARC Sequence isolated from Fungus: Ericoid mycorrhiza s
Unspecified
Bacterium
Fungus
Ramatks Fungus: Air

/unit

You are editing sequence:

PlutoF

Cloud detebese 8Nc COMPUNNG SeVICes for the BICIoOIR

Main menu

Add taxon occurrence

Add

Fungus: Animal sample
Fungus: DNA from wood
Fungus: Dust fungal DNA
Fungus: Ectomycorrhi
Fungus: Ericoid
Sequence id * Fungus
Fungus: Fungal mycelium (ingrowth bag)
Fungus: Leaf litter

Fungus: Lichen

Fungus: Living culture

Fungus: Orchid mycorrhiza Pequence (5' -> 3')
Fungus: Plant bark

Fungus: Plant fruit

Fungus: Plant leaf

Fungus: Plant root

Fungus: Plant seed

low sequence quality (will be excluded from the analysis)

PCR primers

chimeric sequence (will be excluded from the analysis)

EcM lineage (Tedersoo et al. 2010. Mycorrhiza 20: 217-263.)

Clear name Info?

You are logged in as hnilsson
Log out

Crous,P.W., Groenewald,J.Z., Summerell,B.A., Wingfield,B.D. and Wingfield,M..; Co-occurring species of Teratosphaeria
on Eucalyptus; Persoonia 22, 38-48 (2009)

Study availability

Available for INSD, (!) Study downloaded from INSD
Seancilandedit Study is annotated N/A
Add and edit taxon Inserted by Kessy Abarenkov, 2010-01-24
names View all sequences (27) under this study.
UNITE Species Sequence ID Taxon name Isolated from Interacting taxa Locality Plot name
Hypotheses F102353 Plant leaf Australia Plot, Change
Clipboard Plant leaf Australia Plot, Change
Workgroups Teratosphaeria veloci Living culture Australia, 13.68028° S 131.95139° E
Republic of South Africa Plot, Change
6]@ Australia Plot, Change
Australia Plot, Change
Australia Plot, Change
NATARC Australia Plot, Change
Australia Plot, Change
Kenya Plot, Change
/ . Brazil Plot, Change
unlt Brazil Plot, Change
Unspecified Plot, Change
Ph, jicola Living culture Brazil
Readeriella mirabilis Living culture Australia
Australia Plot, Change
Colombia Plot, Change
Australia Plot, Change
Teratosphaeria profusa Living culture Australia
i idia  Living culture Australia, 13.68028° S 131.98472° E
Spain Plot, Change
Republic of South Africa Plot, Change
Unspecified Plot, Change
Unspecified Plot, Change
Republic of South Africa Plot, Change
Bolivia Plot, Change

Spain Plot, Change

Specimens linked to this study: CBS H-20262

Plots linked to this study: | select plot :

Last updated: 2014-02-22.

bmaster: kessy.aba

nkov[at]ut.ee There are 9 users log

d in at the moment.




Add specimen information for sequence EU035457

Specimen kind: | Fungus: Fruitbody

Specimen ID:

Deposited in: Choose .
Kingdom: Fungi
Taxon name: info? Clear species name

Type specimen: | Unspecified

Country: Choose Country

Add specimen Reset

Afghanistan

Aland Islands (FI)
Albania

Algeria

American Samoa (US)
Andorra

Sequence ID

UNITE taxon name INSE An90la

Anguilla (GB)

Antarctica (Disputed Territory)
| € Fung Antigua and Barbuda
| 4164358 Vent Argentina

Armenia

| EU85Z Vent

- Aruba (NL)

| EU035457 vent australia
Austria
Information about sequence EU035457  Azerbaijan
Bahamas
Determinations: Bahrain

Bangladesh

corrhiza

No determinations added.

Exclude sequence from the next version of global key

Cancel adding specimen information for this sequence

SH

e Interacting taxa | 97% + | Alignment based on: | Full ITS : |Order sequences by:

- Send clusters to clipboard

------------------- 8- oG RN NG - HOCOOUuo - Nol--

+ | Download alignment as a FASTA file

1100

ol B B Bl ol ol BN - cBcclcc-

------------------- - ol . cRNEA - BOCOONUUON -1 o1l - Nl o BN co MGG ool B - ccRNUNONeeeY Bl - cicccac-

]G0 o RN o AN RGO - A - KGR o o 0 o NGBl - o NAGRGEEaee o Bl - o8 cc G-
------------------- Bl oo ECS0 BRNE o BNeHl - SeeceRceel -Hols -

08 off o i .o S G Bl o - G INCONOOeeeg Bl - Bccecc-

If specimen/culture data are not provided with the INSDC
entry, they can be associated with sequences through a

single click.

Sequences from type material are particularly useful.

1 Archaeorhizomyces finlayi
Archaeorhizomyces finlayi

Fungi (uncultured ectomycorrnl...
Fungi (ectomycorrhizal root ti...

Archaeorhizomyces finlayi Ascomycota (Ascomycota sp UP60...

1 Archaeorhizomyces finlayi Basidiomycota (uncultured Basi...
Archaeorhizomyces finlayi Ascomycota (Ascomycota sp UP60...

Archaeorhizomyces finlayi Archaeorhizomyces (Archaeorhiz...
Archaeorhizomyces finlayi Archaeorhizomyces (Archaeorhiz...
Archaeorhizomyces Ascomycota (uncultured Ascomyc...
Archaeorhizomycetales = Ascomycota (Ascomycota sp RT_2...

Archaeorhizomvces Ascomvcota (uncultured Ascomvc...

riniand
Sweden
Sweden
USA
Sweden
Sweden

USA
Canada

Great Britain Ectomvcorrhiza

Ectomycorrniza
Ectomycorrhiza

Picea abies
Pinaceae

Soil fungal DNA
Living culture (Ex-holotype)
Fungal mycelium (ingrowth bag) Pinus taeda

Ectomycorrhiza Pinus contorta
Pinus svlvestris

ACCRANGSC- --CHCGEC - IICCACCRC]
———————————— CCANCARARCCARR (- - CHCGCC - MICCACCRC]
———————— GoGoCANCAMIARG AR CGE---CNcoER - MICCACCR]
AN G- - ECoRe - HIC ACORC]
- ACCRARGGC- --CHCGCC- IICCACCRC]

AGHGACEGCGGAGGGECANIAABGAANGGC - - - NG GCC - MICAGCEE- -
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Tidying Up International Nucleotide Sequence Databases: Ecological,
Geographical and Sequence Quality Annotation of ITS Sequences of
Mycorrhizal Fungi
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Towards a unified paradigm for sequence-based identification of fungi FREE
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Improving ITS sequence data for identification of plant
pathogenic fungi
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31,954 changes implemented

« 5,135 taxonomic re-annotations
« 25,028 additions of geographical/host data
« 1,368 specifications of reference sequences (~1,000 types)

401 broken sequences removed



A comprehensive, automatically updated fungal ITS sequence dataset for

reference-based chimera control in environmental sequencing efforts 7
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Search and edit
Locaity uKe 0 D :
Add and edit taxon
S organism ke : AND :|  Sequence length between
UNITE Species Linsage LIKE. AND and bp
Hypotheses Host UK AND
Ciipboard Lsolation source [ LKE > aND ¢
Workgroups Tissue type uKe i D :
Profile Culture collection | LIKE 0 D :
Specimen voucher | LIKE AND
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NATARC separate search
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unit Country Afghanistan
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Sequence 1D

UNITE taxon name INSD taxon name
Archaeorhizomyces
Archacorhizomyces
Archacorhizomyces

Fungi (uncultured fungus)
Fungi (uncultured ect

rohi
a (uncultured Pez.

Archacorhizomyces Pezizomycol
ce Fungi (uncultured fungus from
Archaeorhizomycetales  Taphrinomycotina (uncultured A...
Archacorhizomycetales  Taphrinomycotina (uncultured A.
et Pezizomycotina (uncultured Pez.
Archacorhizomycetales  Pezizomycotina (uncultured Pez.
Archaeorhizomyces d A

Ascomycota (uncultured Ascomyc.

3 researencate

Country  DNA source

usa Soil fungal DNA
Orchid mycorrhiza

Canada  Ectomycorrhiza
SA Ectomycorrhiza

tomycorrhiza

Fungi (uncultured ectomycorrhi
Fungi (uncultured ectomycorrhi
Fungi root ti.

Ascomycota (uncultured Ascomye.

Archacorhizomyces
Archacorhizomyces

Fungi (uncuitured fungus)
Fungi (uncultured fungus)

Plant root

SA
Canada  Soil fungal DNA

Archacorhizomyces Fungi (uncultured fungus)
Archacorhizomyces Fungi (uncultured fungus) Canada tomycorrhiza
Fungi (uncultured ectomycorrhi...  Finland
Archaeorhizomyces Fungi (uncultured fungus) UsA Ectomycorrhiza
Archaeorhizomyces Fungi (uncultured fungus) Usa Ectomycorrhiza
Archacorhizomyces Canada
Archacorhizomyces usa
Archacorhizomyces
Archacorhizomyces Canada
Archacorhizomyces Canada
Pezizomycotina (uncuitured Pez... Canada

Archacorhizomyces Pezizomycotin (uncultured Pez... Canada  Ectomycorrhiza
Archacorhizomyces Pezizomycotina (uncultured Pez... Canada iving cult
Archacorhizomyces Fungi (uncultured fungus)
Archaeorhizomyces Fungi (uncultured fungus) Usa Soil fungal DNA

fintayi Fungi (uncultured ecte Finland

fintayi Fungi root ti, Sweden

fintayi Ascomycota (Ascomycota sp UPEO.. Sweden

fintayi (uncultured Basi...  USA Soil fungal DNA
Archaeorhizomyces finlayl Ascomycota (Ascomycota sp UPEO... Sweden

@ ons 2231
o =
- source himera checker for the fungal 7S region. @ ) 1~ #
sH
a7% Alignment based on: _Full TS ¢ Order

Interacting taxa
Gymnadenia conopsea

Tsuga heterophylla
Abies

Betula papyrifera

Populus
Picea abi

Picea mariana
Picea mariana

Tsuga heterophylla
Tsuga heterophylla
Tsuga heterophylla
Tsuga heterophylla
Tsuga heterophylla

Picea abies
Pinaceae

~ Send clusters to clipboard

956 taxonomic re-annotations

2,553 chimeric sequences found

442 specifications of country of collection

7,105 low read quality sequences found

4,948 specifications of reference sequences

12,142 sequences connected to specimens/cultures



Why do | get “Unidentified fungus”?

« Reference sequences poorly annotated (“fixed”,
now less than 1% “Unidentified fungus”)

 Type material not sequenced

MycoSpecies

 NGS-bases studies recover fungi that Sanger-
based studies don’t — not so easy to “fix”



UNITE - new developments
Implementing Next Generation Sequences (NGS) into Sanger-
based species hypotheses

- 3 NGS datasets:
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SH

Sequence ID UNITE taxon name INSD taxon name Country DNA source Interacting taxa 97% + | Alignment based on: | Full ITS =
v | Send clusters to clipboard |
| HQ260234 Fungi (uncultured fungus) USA Ericoid mycorrhiza
| HO260254 Fungi (uncultured fungus) USA Ericoid mycorrhiza
| GU256950 Ascomycota Fungi (uncultured fungus) China Ericoid mycorrhiza Rhododendron argyrophyllum
| KC965698 Fungi (uncultured fungus) USA
| HQ212173 Pezizales (uncultured Phialea) USA Soil fungal DNA
| Mollisia solani Lithuania Fruitbody (Isotype) Locked sequence
| AM999567 Helotiales Fungi (uncultured fungus) Norway Plant leaf Bryophyta
| KC965215 Fungi (uncultured fungus) Canada
| UDB463174 Papua New Guinea Soil fungal DNA
| UDB463092 Papua New Guinea Soil fungal DNA
| UDB465238 Papua New Guinea Soil fungal DNA
| UDB462602 Papua New Guinea Soil fungal DNA
| UDB462095 Papua New Guinea Soil fungal DNA
| UDB463443 Papua New Guinea Soil fungal DNA
| UDB463032 Papua New Guinea Soil fungal DNA
| UDB463165 Papua New Guinea Soil fungal DNA
| UDB463060 Papua New Guinea Soil fungal DNA
| UDB464721 Papua New Guinea Soil fungal DNA
| UDB463066 Papua New Guinea Soil fungal DNA
| EN298700 Fungi (uncultured fungus) Australia Ectomycorrhiza
| Helotiales Australia Ectomycorrhiza
| UDB463839 Papua New Guinea Soil fungal DNA
| UDB463182 Papua New Guinea Soil fungal DNA
| UDB462915 Papua New Guinea Soil fungal DNA
| HQ850141 Helotiales Fungi (uncultured fungus) China
| UDB463394 Papua New Guinea Soil fungal DNA
| UDB462920 Papua New Guinea Soil fungal DNA
| UDB461902 Papua New Guinea Soil fungal DNA
| UDB463333 Papua New Guinea Soil fungal DNA
| HM230879 Leotiomycetes (uncultured Leot... Ecuador
| UDB464837 Papua New Guinea Soil fungal DNA
| UDB464686 Papua New Guinea Soil fungal DNA
| UDB464687 Papua New Guinea Soil fungal DNA
| UDB465674 Papua New Guinea Soil fungal DNA
| UDB462067 Papua New Guinea Soil fungal DNA
| JF519187 Helotiales (uncultured Helotia...  Austria Plant root Fagus sylvatica
| HQ022264 Pezizales (uncultured Pezizale... USA
| EM172821 Fungi (Calluna vulgaris root a... ~ Germany Living culture Calluna vulgaris
| EM172822 Fungi (Calluna vulgaris root a... Germany Living culture Calluna vulgaris
| EM172836 Fungi (Calluna vulgaris root a... = Germany Living culture Calluna vulgaris
| EM172809 Fungi (Calluna vulgaris root a... = Germany Living culture Calluna vulgaris
| EM172837 Leotiomycetes Fungi (Calluna vulgaris root a... ~Germany Living culture Calluna vulgaris
| EM172770 Fungi (Calluna vulgaris root a... = Germany Living culture Calluna vulgaris
| JQ347011 Pezizales (uncultured Phialea)
| HQ260181 Fungi (uncultured fungus) USA Ericoid mycorrhiza




Improving identification success of indoor fungi

* Relevant taxonomists to go through “their” fungi in UNITE
- Correct bad/missing names
- Designate reference sequences for SHs
- Add metadata on, e.g., country of collection
- Remove broken sequences

« Sequences from type/authentic material
* Report nomenclatural issues to Index Fungorum or

MycoBank

« ...annotation effort for indoor fungi?



PIlutoFr » All clusters
an INput Module for biclogical data

UNITE - fungal identification with rDNA ITS sequences | Version 6 | date: 2013-11-19 | Cluster code: UCL6_000601

This set of sequences contains genera: Archaeorhizomyces
Total number of sequences in cluster: 75

* chimeric
* low quality

* automatically chosen 98.5% SH representative sequence
* Ex = sequence to be excluded from the next version of global key
(filled, coloured circle) manually chosen SH reference sequence, overrides automatically chosen representative sequence

SH

Sequence ID UNITE taxon name INSD taxon name Country DNA source Interacting taxa | 97% * | Alignment based on: | Full ITS :| Order sequences by: | combi
~ | Send clusters to clipboard 150

| EF434026 Archaeorhizomyces Fungi (uncultured fungus) USA Soil fungal DNA ElCEEGGGE- - - - IlScCET - ICARCCE-
| GQ223472 Archaeorhizomyces Fungi (uncultured fungus) Germany Orchid mycorrhiza Gymnadenia conopsea CEGAARGGC----[lccGCC-MCAACCHE-
| KC965637 Archaeorhizomyces Fungi (uncultured fungus) Canada CEGAANGGC----[l:GCC-CAACCHE-
| AB828010 Archaeorhizomyces Fungi (uncultured ectomycorrhi... BECAECGGE- ---Elcccee - ICARCOI
| F1152543 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla ABGAACGGC- - --CHCcGCC-ICAACCHK
| AY702735 Archaeorhizomyces Fungi (uncultured fungus from ... USA Ectomycorrhiza Abies 0002 e ECABNAACCAANGGC- - - CHlllcGCC - MlCCACCHKC
| KC876142 Archaeorhizomycetales  Taphrinomycotina (uncultured A... ACGAANGGC---CHllGGCC-lCGACCH
| KC876143 Archaeorhizomycetales  Taphrinomycotina (uncultured A... ACGAAJGGC- --CHllGGCC-IlCGACCH
| JQ346852 Archaeorhizomycetales Pezizomycotina (uncultured Pez... ACGAANGGC- - -CllllcGCCHICGACCHC
| JO346868 Archaeorhizomycetales Pezizomycotina (uncultured Pez... BCCAANGGE- - - CHlllccCC - IcC ACCHK
| DQ069012 Archaeorhizomyces Ascomycota (uncultured Ascomyc... Lithuania Ectomycorrhiza Picea abies ABCAANGGC- - - - [ cCC-ICAACCCHK
| FR877526 Archaeorhizomyces Fungi (uncultured ectomycorrhi... ~ Denmark  Ectomycorrhiza Picea abies GEECHENARE AN GGE - - - - I cEC - ICARCer]
| EMS92983 Archaeorhizomyces Fungi (uncultured ectomycorrhi... ~ Sweden Ectomycorrhiza Picea abies GANCARNAARCAARCGC--- - [l cCC-MlC - ACGC
| AF481369 Archaeorhizomyces Fungi (ectomycorrhizal root ti... Sweden Ectomycorrhiza Pinaceae AANGGC- - - - [N GCC-MCAACGCK
| HO212270 Archaeorhizomyces Ascomycota (uncultured Ascomyc... USA Plant root Betula nana CRcEARCGE - -—-icccEe - ICARCCIE-
| F1440895 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Pyrola picta ElcEENGGE- - - - IScCRt - ICANCeN-
| HM164555 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Betula papyrifera ElcEENGGE- - - - HliccEE - ICRECONN -
| FJ626930 Archaeorhizomyces Fungi (uncultured fungus) Canada Soil fungal DNA CERNACHCAAYCCE- - - Illicce0 - IICARCCIN -
| EU554708 Archaeorhizomyces Fungi (uncultured fungus) Canada Ectomycorrhiza Populus CABNACECAANGGC- - - EElCGCC - [CAACCHE-
| DO233843 Archaeorhizomyces Fungi (uncultured ectomycorrhi... Finland Ectomycorrhiza Picea abies ARGAARGGC- - - [ GCC-MlCAACHCE
| HM164554 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Picea mariana ABGAANGGC- - - - [l cCC-ECAACHCHK
| HM164553 Archaeorhizomyces Fungi (uncultured fungus) USA Ectomycorrhiza Picea mariana BECEARGGE---- [ ceC - ICARCHCHC
| INO12085 Archaeorhizomyces Fungi (uncultured fungus) Canada GRANGGC- - - - [l GCC-CAACHCHC
| IN889799 Archaeorhizomyces Fungi (uncultured fungus) vsae HesEEEn ------- CcecAGCGANCAINAARCAANGGC- - - - [l GCC - MECAACHCHK
| INO32573 Archaeorhizomyces Fungi (uncultured fungus) CEcAANGGE- ---CHCccCC - IICAACCHK
| 1152542 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla ABGAANGGC- - - [lllcGCC-[CAACCA- -
| DO481984 Archaeorhizomyces Pezizomycotina (uncultured Pez... Canada Ectomycorrhiza Tsuga heterophylla ABGAANGGC- - — - EEGGCC-ICAACCA- -

Uncultured Archaeorhizomycetes clone QF3.2 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S

3. ribosomal RNA gene, and internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequence

464 bp linear DNA
Accession: KC876142.1 Gl: 526840446

GenBank

FASTA Graphics

PopSet

Uncultured Archaeorhizomycetes clone CBB3.21 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S

4. ribosomal RNA gene, and internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequence

449 bp linear DNA
Accession: KC876141.1 Gl: 526840445
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FASTA Graphics
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