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Australia
Australia is large continent (4,000 km W to E) with large climate range
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Data on Australian macrofungi

• Fungi distribution data 
aggregated in Atlas of 
Living Australia 
(supplied to GBIF)

• Active citizen science 
mapping scheme 
(Fungimap) and 
mobilization of 
fungarium data

• Some species with 
>2,000 observation + 
specimen records
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Australian macrofungi - wide distributions
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Mycena interrupta Cymatoderma elegans

Amanita xanthocephala Battarrea phalloides



AIM: Confirm wide distributions from 
molecular data

• Select species with numerous sequences

• Ensure species are taxonomically rigorous

• Add geo-coordinates where missing

• Map



PLUTO-f workbench

https://plutof.ut.ee/



Provides UNITE SH, also - can see missing geo-coordinates



Cross tabulation of sequence counts under SH

Spreadsheet download from Pluto-f







Example of “clean” group of sequences for Cortinarius erythrocephalus (but 
the SH also including some sequences id merely as Cortinarius sp.)



Example where one SH contains sequences under two names, 
one presumably is mis-applied



BLAST – clear disjunction in percentage identity between 
sequences of target species and the “next” species





BLAST – lack of clear disjunction in percentage identity between 
sequences of target species and the “next” species



Example of sequence not placed in same SH as other sequences under 
the same name



Examples of sequences not placed in same SH as other sequences under 
the same name



Lebel et al. (2015: Fungal Biology 119, 201)

Stephanospora species are supported in multi-gene analysis



Stephanospora species not strictly monophyletic on ITS only



Same species can fall across >1 SH



Compound cluster



Davison(2020) Swainsona 33, 51

Amanita peltigera
ITS



Rees et al. (2013) Mycologia 105, 1043





Lebel et al. (2013) Fungal Biology 119, 201

Image: T.Lebel



Davison et al. (2020) Swainsona 33, 51





ITS

TEF

RPB2

Genealogical concordance

Gold standard for taxonomy is to 
carry out separate analyses across 
multiple regions – this allows 
calibration of effectiveness of ITS as 
barcode in the particular lineage



Omphalotus nidiformis

Bioclimatic modelling

Model is 
MaxEnt
on 
climate 
variables

Im
ag

e 
O

. n
id

ifo
rm

is
–

CC
 B

Y-
N

C 
di

sc
ov

er
-g

on
dw

an
a



Genetic structure 
within distribution

• Laccaria “sp. A”

• microsatellites

• 20 populations

Sheedy et al. (2015) Fungal Ecology 13, 23



Conclusions

• Apparent wide distributions of Australian macrofungi 
confirmed by DNA sequence data

– Many outliers still to check

– Assess distribution when selecting specimens for sequencing

• Biogeography must be under-pinned by sound 
taxonomy [concordance across genes]

• High quality metadata is useful (and hard to back-
engineer)



Conclusions

• UNITE useful as exploratory tool

– Detect un-named sequences that fall within the taxon of 
interest

– Locate SHs with many members (even if not identified to 
species)

– Alert to cross-continent distributions

– Alert to species that are not distinguishable on ITS alone

– Alert to care with using set thresholds

• Bring on the metabarcoding data!!


