Metsantutkimuslaitos
Skogsforskningsinstitutet

M I i:l I \ I AFinnish Forest Research Institute

L —— LUND UNIVERSITY

I e & i W
i\ ) enmierenicis

A database providing web based tools for the molecular identification
of ectomycorrhizal fungi - DNA barcoding in action

Urmas Koljalg 1*, Karl-Henrik Larsson 2, Kessy Abarenkov 1, Henrik R. Nilsson 2, lan J. Alexander 3, lan Anderson 4, Ursula Eberhardt 5, Susanne Erland 6
Rasmus Kjoller 7, Ellen Larsson 2, Taina Pennanen 8, Robin Sen 9, Andrew F.S. Taylor 10, Sari Timonen 11, Trude Vralstad 12, Leho Tedersoo 1, Bjérn M. Ursing 13

1 University of Tartu, Estonia; 2 Gdteborg University, Sweden; 3 University of Aberdeen, UK; 4 Macaulay Institute, UK; 5 Centraalbureau voor Schimmelcultures, Netherland,;
6 Lund University, Sweden; 7 University of Copenhagen, Denmark; 8 Finnish Forest Research Institute, Finland; 9 Manchester Metropolitan University, UK; 10 Swedish Univ. of Agricultural Sciences, Sweden;
11 University of Helsinki, Finland; 12 University of Oslo, Norway; 13 Karolinska Institutet, Sweden

* Corresponding author: urmas.koljalg@ut.ee

UNITE homepage

FYrym UNITE home
| B | |ﬁ'r| | [+ | | + | # http:/ /unite.ut.ee/ ='Q- Coogle
[T]1 PaleoMap CastlronFires.com BactNomencl Dictionary European My..ssociation Data and Collections http:/ /www.. [index.html Keelevara b

_ DNA extraction and sequencing
# UNire ITS regions of the mycorrhizal fungus
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- is a rDNA sequence database focused on ectomycorrhizal asco- and basidiomycetes. The _‘i_,.
database initially holds only sequences from the ITS region. The sequences are generated from f U I I
fruit bodies collected and identified by specialists and deposited in public herbaria; type specimens
are used whenever possible. Selected species also have full descriptions and illustrations linked to
the sequences.
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The purpose of the database is to facilitate identification of environmental samples of fungal DNA,
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.Ir".E|Lr|E|.Ed5 'tE_IFI_E[?:! EDI'_'.HS':E".EHI E”!j in the IdEE"EI_EadtIDP of L‘r"::frql"'PFEqL'E{ iE' SI:EE e v May 2006: You can now BLAST against UNITE and INSD (e.q., GenBank)'in a single run; click the 'TNSD' box below (blastn, galaxieBLAST)
unequivocal identification is the main purpose behin , the implementation of tools tha
extend beyvond simple similarity searches (as offered by BLAST and variations thereof) was an
: | ’ Paste ITS sequence below...
essential part of the database development. This requirement has been met by the development
of galaxie, which allows web-based, basic phylogenetic analyses. Galaxie provides maximum
parsimony heuristic and neighbour joining analyses under different evolutionary models. To date, CGGGGGCATGTGCACGCTCTGTTTACACATCCACTCACACCTGTOCACCCTCCGTAGTTCCGTG o~y (Reset |
two galaxie {galaxieBLAST, galaxieHMM) and one BLAST script have been implemented. We s s s e Nl s ||| ST
recommend galaxieBLAST as the most appropriate tool for the identification of unknown ITS TCTATGT
sequence. Other identification methods will be considered for inclusion in the future. We stress CGCOTTTAACGCAATACAATACAACTTTCAGCAACGCATCTCTTGGCTCTCGCATCGATGAAGA |
again that the database is, in its present form, restricted to ITS sequences specific to ECM A!EuGﬂ%?EEETAAETAATCTEMﬁcmGMﬁCAETGAAT::ATEGAATCTHGMCG::Accrrc.c Mycorrhizal roots Of Scots Pine
fungi and as such the input of guery sequences from other fungi not covered by the database (i.e. GCCCTTTIG
saprotrophic or parasitic fungi) is not recommended for obvious reasons. EEEEEEEGAAECGCATECCTCT'TEACTATEATEMUCUCMUCTCATCCC”ECCATGAT
is a relational database built on a MySQL platform running on a Red Hat Linux Apache httpd ... and choose analysis method:
cerver. [t is accessed through a web interface system written in PHP, Perl, and Python scripting
languages.
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f U I l i r The phylogenetic analysis is being carried out. This may take up to one minute - please be patient.

This ITS matrix contains species from the genera Tomentella and Thelephora.

Searching for homologs of sequence NoName
It should take at most 14 seconds. Please wait. ..
The phylogenetic analysis is being carried out. This may take up to one minute - please be patient.
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tures of UNITE. In the home page of UNITE you - % LAt

can run phylogenetic analyses by using galaxie- = unirt
BLAST or galaxieHMM as well as BLAST your

ITS sequences against the UNITE database. | o T

Support for INSD (GenBank, EMBL, DDBJ) ITS T scsion . voon

Source: DNA jsolated from dried herbarium fruitbody Plant. Cellul. Tunis., p.63. 1897).

Synonym: Hypochnus subvinosus Burt, Ann. Missouri Bot. Gard. 3: 231. 1916. (FH)

. . Locality: Estonia, Polva County, Veriora Comm., Meenikunno protected area, Mustjarve t ! :
Se u e n CeS IS e n a e IS m e a n S Tomentella subvinosa (Burt) Bourdot & Galzin, Bull. Soc. Mycol. France 40: 146, 1924.
q ] Substrate: under fallen Betula log

Holotype: Tunisia, El Feidja, on charred Quercus, January 18%3, in Patouillard herb., sheet 3608.

I . - . Forest type:; mixed forest (Betula, Picea) (FH)
t at O u I I I a SI I I Ie B Ll \S I Or a I aXI e B Ll \S I Coicetec b'y': e s Basidiocarps resupinate, adherent to the substratum, arachnoid or mucedinoid, continuous.
, Collected date: 2000-09-1 Hymencphore near Brick or Umber (near Z.5¥R 4=5/6 or 5.0YR 5/6) when dry and near Rust (near 10.0R 5/8)

when fresh, granulose, turning darker than subiculum (often subiculum almost absent or wery thin).
Sterile margin usually indeterminate.

'th th - Determined by: Urmas Kdlialg
ru n y Can COI I l pare yO u r Seq u e nceS WI Ose I n Deposited in: TAA181551, Herbarium, Institute of Zoology and Botany, Estonian Agricultural University & HypHAL SSedE AnEany; SRbIoUTA Hyphis S Tanpadli: S0 i ALAN; MENSLTaAs: NG

encrustation, hyaline in 3% EOH.
N IT E I N D I I ™ I ™ subhymenial hyphae clamped, 2.5-4.5 um diam., thin-walled, hyaline in 3% KOH. Cystidia absent.
U al Id S L] ‘ \ yo u I lave tO do IS tO C ICI ( - e Basidia 35-55 pm long and 6=7.5 pm diam. at apex, clamped at base, clavate or utriform, not

stalked, sinuous, rarely with transverse septa, hyaline or ochraceous in 3% KOH, hyaline or red in

distilled water, 4 sterigmata.

the 'INSD' box next to the 'Submit' button. We e

part) or rarely lobed frontal and ellipsoid lateral face, echinulate, pale brown in 3% KOH and in
distilled water. Chlamydospores absent.

SEQUENCE

u Se e m e re n Ci a teC h n O I Ogy fo r th e I N S D S u p po rt " CGGGGGCATGTGCACGCTCTGTTTACACATCCACTCACACCTGTGCACCCTCCGTAGTTCCGTGGCCTGGGGGTCTCTGCCCTCTTGCCA I : = /

TEGTCCTACGTCT TTACACACACACAATGTAATAAAGTCTTATGGAATGTATGTCGEGTTTAACGCAATACAATACAACTTTCAGCAACG
GATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAA

In galaxie and BLAST search results pages the Se R e

terminal taxa and best matches respectively —— — —
have interactive links to the specimen data. The . '

species name in the last page has an interactive

link to the species description if available. The ﬁrfﬁimmm ’“ SET—
species description includes text as well as illus- @ Cortbase
trative material and a link to the nomenclatural T T —p—

database Cortbase. There are also search pages u mating, Svesiayuss mstkay
where you can browse UNITE sequences by

or you may have specified a name not present in the database.
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taXO n n am e . END OF CORTBASE OUTDATA Tomentella lateritia (TAA149234). - A; Section through basidiccarp. -

B: Section through granule. - C; Basidiospores in lateral face. - D;

Back to main page i i
4 Basidiospores in frontal face.
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