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>115,000 spp. 
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HymAToL - Assembling the Tree of Life for 
Hymenoptera 

>30 people collaborating to resolve relationships 
between the major lineages of Hymenoptera 

Morphology 
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Hymenoptera anatomy... 



We have NO single anatomical reference 

ad hoc 
glossaries 

202 terms 



Terminological Problems - Homonyms 

“anellus” 

same spelling but different structure 



same structure but different spelling 

“unguis” or “(pre)tarsal claw” 

Terminological Problems - Synonyms 



“lost” terms 

uninformative terms  
(=to be discouraged?) 

and 

taxon-specific terms 

alitrunk 

gaster 

Terminological Problems - Other 
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1.  non-homologous characters 
2.  duplicated characters 
3.  miscommunication 
4.  wasted effort 

Serious Implications for Systematics 



1.  mutant phenotype description 
2.  gene expression annotation (with GO) 

3 Nasonia spp. 

Apis mellifera 

Serious Implications for Genomics  

3 Formicidae spp. 



•  community built (iterative) consensus lexicon 

•  comprehensive 

•  terms textually defined and typified 

•  terms related 
 is_a 
 part_of 
 exact_synonym 
 obsolete_synonym 

•  complements existing ontologies 

Several ways to implement and benefit...but 
how do we build this resource? 

Solution: Hymenoptera Anatomical Ontology 



getting started... 



backend 

[Term]	
id: 587	
name: scrobal groove	
def: "A horizontal groove on the mesopleuron that 
may be continuous with the episternal groove 
anteriorly and ends at the pleural grove 
posteriorly”	
ref: "Goulet H, Huber JT, 1993. Hymenoptera of 
the World: An Identification Guide to Families. 
Research Branch, Agriculture Canada Publication 
1894/E., Ottawa, ON. 668 pp.”	
relationship: part_of 157 ! mesopleuron	
relationship: is_a 138 ! groove


data dump 

.obo 

OBO Foundry 

mx 

CS colleagues: 
- unsupervised machine learning 
- semantic image searching 





Accessioning data - manually 



Accessioning data - batch upload 



Accessioning data - batch upload 



Fisher BL, Smith MA. 2008. A revision of Malagasy species of Anochetus Mayr 
and Odontomachus Latreille (Hymenoptera: Formicidae). PLoS ONE 3(5): e1787 
doi:10.1371/journal.pone.0001787 

Accessioning data - text mining and extraction 





Accessioning data - text mining and extraction 



visualization 

defined? 
tags? 
typified? 
# children? 
is parent? 



visualization (next generation) 

like, wow...man 



visualization (next generation) 



Reaccessioning data - tagging 



2,003 terms  

1,956 relationships 

13 contributors (of 40 added to the project) 

homonyms:  
e.g., anellus, speculum, pedicel, gaster, face, stigma, disc, metapleural 
triangle 

chaotic character systems:  
e.g., propodeal ridges, pronotal ridges, glands, occipital carinae, 
cuticular patches, male and female genitalia, thoracic musculature 

How are we using the HAO? 

Where we are now... 



1. Text Mark-up 

•  quality control 

•  provide definitions 



proofing tool http://hymglossary.tamu.edu/ 



http://evanioidea.info 



Web-accessible taxon descriptions 

• high-lighting for definitions 

• and feedback 



Characters 

• centralized glossary 

• collaborative editing 

• feedback 

• clarification 

planning to implement in 



all characters involving the “prepectus” 



•  quality control 

•  provide definitions 

•  in concert with other ontologies 

1. Text Mark-up 

(future) 



(PATO:0000040) (HO:00001088) (BSPO:0000099) (HO:00000622) 
(HO:00001075) (BSPO:0000098) (HO:00001074) (UO:0000016)  

distance from the carina posterior to the mesoscutellum to 
the process dorsal to the propodeal foramen = 0.11 mm 
distance from the carina posterior to the mesoscutellum to 
the process dorsal to the propodeal foramen = 0.11 mm 

PATO 
spatial 
HAO 

units of measurement 



•  exploit the logic for efficient queries 

•  diagnostic tools 

2. Search Algorithm 
(future) 





Search for - 

“claw” 

“pretarsus” 

“orbicula” 

“arolium” 

“manubrium” 

“ungues” 

“unguis” 



OR 

“pretarsus” 

[√]  
include related 

terms 





>115,000 taxon descriptions 

Which taxa have 
tarsal claw 
pectinate? 

Which taxa have 
fore wing M+CU 

absent? 

Which taxa have 
mesoscutellum 

orange? 



•  exploit the logic to score morphology 

3. Auto-scoring characters 
(future) 



Plenty more to discuss... 

•  how to treat plural/adjectives/etc. (tags) 

•  how to recruit more contributors 

•  interaction with other ontology projects 
-  shunt terms to other ontologies 

•  foreign languages (Kopf exact_synonym head) 

•  mapping to DGAO (benefit from Drosophila) 
-  submitting new terms/relationships/comments 

•  versioning, security 

•  expand our array of relationships? 


