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Open Tree of Life 
NSF EF-1208727: AVAToL: Automated and community-driven synthesis of the tree 
of life 

 

 Synthesize data from existing sources to construct a draft containing all known species 

 Quantify and visualize conflict and uncertainty among evolutionary hypotheses 

 Develop tools for synthesis that allow for dynamic update, using feedback and input form 

the community 

 Promote data sharing and collaboration among scientists 

11 PIs 
10 Institutions 
Organismal labs,  computational 
biologist, software developers, 
outreach experts 



Modified from Cranston, 2012 

How is this project different? 



DATA AVAILABILITY 

DATA QUALITY 
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“THE TREE” 



DATA AVAILABILITY: PHYLOGENIES 

Total studies 
Deposit = yes 
Deposit = no 

High archival rate of sequence data 

Publication 

Low archival rate of digital phylogenies 

 >30% of studies have tree-

files available (from ~2,000) 

      [Nature / PLOS Biology] 

 Phylogenetic knowledge 
locked in PDFs 

 Assembling / Alignment / 

Inference 

 Expertise, time, $$$$ 

Please submit your data! 



DATA AVAILABILITY: TAXONOMY 

Needs 
 To merge different tree sources into a comprehensive tree, terminals need to be mapped to 

common labels (stored taxonomic databases) 
 Represent taxa that have no other information (>20 million sequences in GenBank = 500,000 spp.) 
 Taxonomy provides backbone & coverage at tips 
 
Existing resources 
 NCBI: 1.4 million names 
      problems: no names for taxa without molecular data, includes environmental samples 

 Catalogue of life: 1.3 million species 
      problems: not a complete species list, hierarchy does not accurately reflect phylogeny 

 GBIF: 4.2 million names 
      problems: many unrecognized and invalid taxa 

 
Solution 
 Combine taxonomies (NCBI + GBIF + Catalogue of life) 

 OTT (Open Tree of life Taxonomy), it currently contains >2,5 million names 
 Version 2.1   



DATA QUALITY: “TREE FIXING”  
 
Source trees  -> treemachine -> synthetic tree 

 Terminals need to be mapped to taxa stored in OTT, so studies can be merged 
 Trees need to be correctly rooted, so trees have a direction 
 Ingroup taxa need to be specified to avoid conflict during synthesis*   



Issues: 
 Homonyms 

 
 
 
 

 
 Synonyms 

 
 
 
 
 
 
 
 

 Anamorph – Teleomorph connection 
 

              Hypocrea dorotheae = Trichoderma dorotheae  

NAME RECONCILIATION 
Taxomachine serves a taxonomic names resolution service for OTT  

Nectria 

http://www.scuba-equipment-usa.com / www. Mycokey.com 



SYNTHESIS 

So far…. 
 
 >1,000 fungal studies stored from very comprehensive taxa sampling to monographic studies 

on particular species complexes or population studies 
 ~2,000 source trees  

 

“How can we build maximally comprehensive and accurate phylogenies from 
published results of systematic studies?” 

Richard Ree  
(Field Museum of 
Natural History) 

Stephen Smith 
(University of 

Michigan) 

Mark Holder 
(University of Kansas) 

Karen Cranston 
(NESCENT)  



SYNTHESIS: Moving from trees to graphs 
Trees can be represented and reconciled as graphs 

“Synthesis on Demand” 

 
• Series of filters guiding 

the process 
 

• All Ascomycota trees that 
have used ITS and ML 
 

• Use filters to prioritize 
trees in case of conflict: 
Relationships inferred 
from EF-1 trumps the 
ones inferred from LSU 



VISUALIZATION 
Which is the best way to visualize big trees and show conflict  among studies? 

Bayesian LSU phylogeny 



VISUALIZATION 
Which is the best way to visualize conflict between phylogeny and taxonomy? 

Taxonomy should reflect phylogeny 

Relationships not supported by taxonomy 

Relationships supported by taxonomy 

Taxa represented more than once in the tree 

Taxa represented once in the tree 

Non-monophyletic taxa 

Taxonomy OTT v. 2.1 

Ree Lab / d3 visualization software 

 Visualization is a very important part of this project, promote the development of hypotheses  
 User will be able to create this type of graph ‘on the fly’ 
 Tool for revising taxonomy / update taxonomy through phylogenetic knowledge  

(Diaporthe vs. Valsa) 



VISUALIZATION 
How to visualize the merge of multiple studies representing 
congruence/incongruence? 

 81 studies  
 Transversal lines represent conflict (among studies or between phylogeny and taxonomy) 

 Sources of conflict: artificial grouping (“mitosporic groups”) 

Bigger nodes and thicker lines 
indicate greater congruence 

among source trees 

Valid taxon (nomenclatural) 
Clade present  in more than 2 
studies 



SYNTHESIS & VISUALIZATION 
Merging and visualizing all available phylogenies of particular taxa         
(e.g. Trichoderma/Hypocrea) 

 53 studies that include Trichoderma or Hypocrea as terminals  
 From very comprehensive to detailed monographic studies 

Trichoderma 
Hypocrea 



FUTURE 
(2nd year goals) 

 Obtain the missing 70% phylogenies that are not stored in public databases 

 Work on improving the synthesis and visualization aspects of the project (in collaboration 

with the software team) 

 Estimate some important statistic about the tree, such as where are the “dark areas”, what is 

the state of knowledge on fungal systematics and how it is translated into taxonomy  

 Develop case studies that can be approached using the synthetic and comprehensive fungal 

tree 

 Encourage the mycological community to participate in the project by giving us their 

feedback on the relationships reflected in the tree once the synthetic tree becomes public 

 



http://blog.opentreeoflife.org/ 
https://twitter.com/opentreeoflife 
https://github.com/OpenTreeOfLife 
http://dev.opentreeoflife.org/ 

THANKS! 


