
Biodiversity Information Science and Standards 1: e20293
doi: 10.3897/tdwgproceedings.1.20293 

Conference Abstract 

Building semantics in the domain of trait data: an

OBO Library approach

Pier Luigi Buttigieg 
‡ Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany

Corresponding author: Pier Luigi Buttigieg (pier.buttigieg@awi.de) 

Received: 14 Aug 2017 | Published: 14 Aug 2017

Citation: Buttigieg P (2017) Building semantics in the domain of trait data: an OBO Library approach.
Proceedings of TDWG 1: e20293. https://doi.org/10.3897/tdwgproceedings.1.20293 

Abstract

As the volume and diversity of digitised trait data grows with ever-increasing speed, there is
a  clear  need  to  capture  the  knowledge  which  contextualises  it.  Many  researchers  are
addressing similar challenges by using ontology-based approaches to represent knowledge
and use it to better structure data across resources, however, there is immense variation in
how and for what purpose these ontologies are built. While some approaches emphasise
quick and lightweight deployment for specific projects, others spend considerable effort in
creating  "heavy  duty",  finely  specified  semantics  for  a  wide  user  base.  Effectively
ontologising trait data collections is likely to require a hybrid of these strategies and must
also consider how to meld emerging efforts with those that have matured into well-adopted,
production-oriented  systems.  This  contribution  will  provide  an  overview  of  existng
ontologies linked to traits, as well as the best practices used to create and develop them
within the Open Biological and Biomedical Ontologies (OBO) Foundry and Library (Smith
et al. 2007). Specifically, it will outline a collaborative model for future, open development,
based  on  the  domain  semantics  of  the  Ontology  of  Biological  Attributes  (OBA),  the
Environment Ontology (ENVO; Buttigieg et al. 2013, Buttigieg et al. 2016b), the Population
and  Community  Ontology  (PCO;  Walls  et  al.  2014),  and  recent  work  on  bridging
phenotypes and environments (e.g. Thessen et al. 2015). Finally, perspectives on linking
trait semantics, and hence trait data, to societal goals via OBO-aligned efforts to represent
the  semantics  of  the  United  Nations'  Sustainable  Development  Agenda  for  2030  (e.g.
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Buttigieg et al. 2016a) will be offered as a means to bridge scientific data with global socio-
ecological goals.

Keywords

ontology; semantics; trait; environment; phenotype; OBO; interoperation; ecology

Presenting author

Pier Luigi Buttigieg

Presented at

TDWG 2017, Ottawa, Canada

Acknowledgements 

PLB was  supported  by  the  HGF Infrastructure  Program FRAM of  the  Alfred  Wegener
Institute and the European Research Council Advanced Investigator grant ABYSS 294757
to Antje Boetius.

Author contributions 

PLB primarily develops the Environment Ontology and, in this contribution, summarises a
few of  the  trait-relevant  ontology  engineering  efforts  within  the  framework  of  the  OBO
Foundry and Library

References

• Buttigieg PL, Walls RL, Jensen M, Mungall CJ (2016) Environmental semantics for
sustainable development in an interconnected biosphere. Seventh International
Conference on Biomedical Ontology (ICBO). Corvallis, Oregon, USA. URL: http://ceur-
ws.org/Vol-1747/IT201_ICBO2016.pdf 

• Buttigieg PL, Morrison N, Smith B, Mungall CJ, Lewis SE, Consortium ENVO (2013)
The environment ontology: contextualising biological and biomedical entities. Journal of
Biomedical Semantics 4 (1): 43. https://doi.org/10.1186/2041-1480-4-43 

• Buttigieg PL, Pafilis E, Lewis S, Schildhauer M, Walls R, Mungall C (2016) The
environment ontology in 2016: bridging domains with increased scope, semantic

2 Buttigieg P

http://ceur-ws.org/Vol-1747/IT201_ICBO2016.pdf
http://ceur-ws.org/Vol-1747/IT201_ICBO2016.pdf
https://doi.org/10.1186/2041-1480-4-43


density, and interoperation. Journal of Biomedical Semantics 7: 57. https://
doi.org/10.1186/s13326-016-0097-6 

• Smith B, Ashburner M, Rosse C, Bard J, Bug W, Ceusters W, Goldberg LJ, Eilbeck K,
Ireland A, Mungall CJ, Leontis N, Rocca-Serra P, Ruttenberg A, Sansone S,
Scheuermann RH, Shah N, Whetzel PL, Lewis S (2007) The OBO Foundry: coordinated
evolution of ontologies to support biomedical data integration. Nature Biotechnology 25
(11): 1251‑1255. https://doi.org/10.1038/nbt1346 

• Thessen A, Bunker D, Buttigieg PL, Cooper L, Dahdul W, Domisch S, Franz N, Jaiswal
P, Lawrence-Dill C, Midford P, Mungall C, Ramírez M, Specht C, Vogt L, Vos RA, Walls
R, White J, Zhang G, Deans A, Huala E, Lewis S, Mabee P (2015) Emerging semantics
to link phenotype and environment. PeerJ 3: e1470. https://doi.org/10.7717/peerj.1470 

• Walls R, Deck J, Guralnick R, Baskauf S, Beaman R, Blum S, Bowers S, Buttigieg PL,
Davies N, Endresen D, Gandolfo MA, Hanner R, Janning A, Krishtalka L, Matsunaga A,
Midford P, Morrison N, Tuama É, Schildhauer M, Smith B, Stucky B, Thomer A,
Wieczorek J, Whitacre J, Wooley J (2014) Semantics in support of biodiversity
knowledge discovery: an introduction to the biological collections ontology and related
ontologies. PLoS ONE 9 (3): e89606. https://doi.org/10.1371/journal.pone.0089606 

Building semantics in the domain of trait data: an OBO Library approach 3

https://doi.org/10.1186/s13326-016-0097-6
https://doi.org/10.1186/s13326-016-0097-6
https://doi.org/10.1038/nbt1346
https://doi.org/10.7717/peerj.1470
https://doi.org/10.1371/journal.pone.0089606

	Abstract
	Keywords
	Presenting author
	Presented at
	Acknowledgements
	Author contributions
	References

