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Purpose of jamboree:

•  Re-evaluate skeletal ontology for fishes 
(TAO), focussing at level of cell, tissue, and 
skeletal element

•  Coordinate high-level terms with other 
vertebrate anatomy ontologies

•  Goal to improve usefulness and accuracy of 
reasoning that is based on this ontology



Ontology important for:

•  answering specific questions

•  discovery, data mining

•  clear communication

•  interoperability across databases

*need to keep in mind what it is we want to 
know and communicate, i.e., use



      Phenoscape
•  2007

•  Goal: To prototype a curated, 
ontology-based evolutionary 
‘phenotype’ database that 
maps to genetic databases

•  Foster devo-evo synthesis

•  Enable data-mining and 
discovery for broad scale 
evolutionary patterns

25 July 2009; ToL web

Ostariophysan fishes

Zebrafish (zfin.org)



Search for:

•  Search for candidate genes underlying 
evolutionary morphology

•  Search for taxa with particular 
morphologies

•  Aggregate morphological data across 
studies



Requirements:

1. Ontologies

2. Curation

3. Database



Ontology: Teleost Anatomy Ontology 
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develops_from

part_of

Dahdul, W. M., J. G. Lundberg, P. E. Midford, J. P. Balhoff, H. Lapp, T. J. Vision, M. A. Haendel, M. 
Westerfield, and P. M. Mabee. 2010. The Teleost Anatomy Ontology: Anatomical representation 
for the genomics age. Systematic Biology.



(Kailola 2004)

Curation: ‘free-text’ descriptions into 
machine-readable form using 

ontologies



Curated 4,627 characters in 
3,449 species from 51 papers

March 2010

3449 4,62751



Database: Phenoscape KB �

486,714 evolutionary 
phenotype assertions

16,426 phenotype 
statements about 

3,539 genes

25 July 2009

kb.phenoscape.org



Kb enables:

•  Selection of candidate genes for 
evolutionary morphology

•  Broad scale view, patterns of morphology 
across taxa

•  E.g.,



1. Evolutionary phenotype: �
Loss of skeletal ‘tongue’ �
(basihyal) in all catfishes

Ictalurus punctatus



What genes are involved in the development 
of the basihyal?

Results of query: list of basihyal element
kb.phenoscape.org



Mutations in brpf1 result in !
basihyal cartilage loss (zebrafish 

phenotype)



2. What genes are involved in the 
development of intramembranous bones?

Results of query: list of intramembranous bones
kb.phenoscape.org



List sorted by genes

kb.phenoscape.org

TAO: ‘Intramembranous bone’



3. How do skeletal regions vary 
across taxa?

Image from Sabaj-Perez

Text

TAO terms: ‘Postcranial axial skeleton’, ‘Paired fins’, 
‘Cranium’



Other use cases:

•  Give me all the bones that come from 
neural crest vs. mesoderm

•  Is there an enrichment in the neural crest 
vs. mesodermally derived bones in a 
particular clade?



What we can NOT ask for 
currently:

•  Give me a list:

•  of all the intramembranous bones in a mouse 
or Xenopus or any amphibian

•  of all the dermal bones, replacement bones 
in a mouse or Xenopus or any amphibian



Purpose of jamboree:

•  Re-evaluate skeletal ontology for fishes 
(TAO), focussing at level of cell, tissue, and 
skeletal element

•  Goal to improve usefulness and accuracy of 
reasoning that is based on this ontology 

•  to facilitate answering questions, ‘use-
driven’ ontology



Re-evaluate TAO within context of other 
vertebrate anatomy ontologies



Re-evaluate TAO in relation to other 
relevant ontologies

Cell ontology 
GO process



Vertebrate Anatomy Ontology 

Cell ontology 
GO process
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