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Goals: ..The goal of the workshop is to pinpoint
specific areas of inquiry in which basic research could
most impact society’s understanding of fungi in the

built environment.

. Phylogeny and taxonomy.

Il. Three attempts:
mor (past)
Open Tree of Life (now)




. Phylogeny and taxonomy. workflow

Environmental Sampling

Phylogenetic Inference Classification

|

Collections,

cultures

acgatcaccgaagatgtgcatgc
acgatcaccgaagatgatgcatg
acgatcattacgatcaccgaaga
gaagagagcatgcattacgatca
gaagaattacgatctgattgcat

acgatcaccgaagatgatgcatg
gaagatgatgcatgcatgagatc
gaagtgatgcatgcatgcagatt
gaagatgatgcatgcatgagatc

| |

Trees with branch

Sequences | >

|

Experimental
resources,

vouchers

lengths, support.

| |

Polyporales
Polyporaceae,
Trametes
....................... T. versicolor
................. T. ochracea
................. T. ectypa
..Ganoderma

G. lucidum
G. tsugae

|

Hierarchical

class., names

|

*UniFrac,
*
MOTHUR, comparative analyses,
*UNITE, etc molecular clock,

biogeography, etc.

*Ecological tools/community comparison

*Nalve Bayesian Class.

Communication with:
clinicians, quarantine
officials, plant pathologists,
legislators, educators,

informed citizens




. Phylogeny and taxonomy. challenges

Construct maximally inclusive, continuously updated

phylogenetic trees, with branch lengths and support values.

Translate phylogenetic trees into classifications on an

automated basis (with community input).

Disseminate products, and recruit non-specialists
(clinicians, pathologists, amateur mycologists, et al.) to

provide materials.



1l. Three attempts:
+ mor AFTOL1 (NSF) 2002-2006.

Concept:

Continuously updated automated phylogenetic reconstruction,

using nuc-Isu rRNA genes with backbone constraint.

Automated tree parsing using phylogenetic taxon

definitions (least common ancestor statements).

Hibbett, D. S., R. H. Nilsson, M. Snyder, M. Fonseca, J. Costanzo, and M. Shonfeld. 2005.
Automated phylogenetic taxonomy: an example in the homobasidiomycetes (mushroom-forming
Fungi). Systematic Biology 54: 660-668).
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Parsing a node-based phylogenetic taxon definition:

“Taxon X is the least-inclusive clade that contains D and

and H are “specifiers”

Tree 1 (A(B(C(D(E(F(G,H))))))) Taxon X =D, E, F, G,
Tree 2 (A(B(C(E(D(F(G,H))))))) Taxon X =D, F, G,



1l. Three attempts:
¢ mor AFTOL1 (NSF) 2002-2006.

Limitations:
No ITS data; multigene data only included in constraint.
Proposed solution:

Automated supertree analysis.

Matchmaker pipeline to combine LSU sequences to

other genes.



NSF BDI (2005) New tools for automated phylogenetic
taxonomy as applied to Homobasidiomycetes.



Il. Three attempts:
+ Open Tree of Life AVAToL (NSF) 2012-2015

Concept:
Synthesize published phylogenies and taxonomy (Index
Fungorum, NCBI, etc) using graph database.

Facilitate community updates of synthetic phylogeny.

Ten Pls, three years.

http://blog.opentreeoflife.org/




Graph building method

 Alternative method to
supermatrix and supertree
approaches

* Allows merging of multiple
phylogenies with incomplete
overlapping taxa (at least
one taxa in common)

« Resolution of conflict can be
automated based on specific
criteria (1.e., year, # of
genes, # taxa)

Smith, Brown, Hinchliff. 2013. Analyzing and synthesizing phylogenies using tree
alignment graphs. PLOS Computational Biology.



Status of the project

e Synthetic taxonomy with >2.5 million taxa
- OpenTreeTaxonomy = OTT v. 2.6 (now v. 2.8)
 Istversion of the synthetic tree with all taxonomy taxa plus
phylogenetic resolution from > 300 studies (May, 2014)
« 20d yersion of the synthetic tree with all taxonomy taxa plus

phylogenetic resolution from > 500 studies (July, 2014)
» Several thousand other studies in database 1n line for
synthesis



Status for Fungi

* Synthetic taxonomy

 OTT v. 2.8 —mainly based on Index Fungorum

Tips: 346,480/ 65,153 hidden (excl. incertae sedis, fossils)
 Synthetic tree contains only12 phylogenetic studies

» Version 2 = ~60 fungal tree sources
* ~ 1,000 studies waiting to be included in synthesis

Updated here: http:/blog.opentreeoflife.org/




Challenges (Fungi):

DATA availability DATA curation Real conflict?

e Most of the studies o Ifthere is too much
needed extra curation (re- conflict with the
rooting, label editing and OTT taxonomy the
mapping of terminals) trees do not pass to

e Conflicts between synthesis
taxonomic databases (IF /

GBIF / NCBI)

Drew, Gazis, Cabezas, Swithers, Soltis, Hibbett, Crandall, Katz.
2013. Lost branches on the tree of life. PLOS Biology.



Jiaqi Mei

Romina Gazis












1l. Three attempts:
¢+ Open Tree of Life AVAToL (NSF) 2012-2015

Summary of limitations:

Too few phylogenies in TreeBASE, Dryad, etc.

No branch lengths or support values in synthetic tree.
Errors in taxonomic databases.

Lots of manual curation still required....and time is running out.




Conclusions:

27 years after PCR and 12 years after AFTOL1, there is still
no web-accessible comprehensive fungal phylogeny
Integrating specimen/culture-based and environmental

sequences. No centralized tree-based taxonomic resource.

Lack of phylogenetic synthesis limits progress in all
downstream uses of trees, hierarchical classifications, and
names, including: ecology, medical mycology/
epidemiology, plant pathology, quarantine management,
biogeography, conservation/climate change biology,

bioprospecting, and education.



But what about
species recognition?...




