
dct:creator ORCID:0000-0002-1595-3213
ro:'participates in' Ontologies4Chem Workshop (day 1, talk 2)

dct:identifier DOI:10.25798/frnp-sn04
sdo:duration 2022-09-08T14:40:00+02:00/PT10M

dct:title Ontologies4Chem:
Current chemical ontologies 4 research data management

dct:identifier DOI:10.5281/zenodo.7049724

dct:references DOI:10.1515/pac-2021-2007 

http://purl.org/dc/terms/creator
https://orcid.org/0000-0002-1595-3213
http://purl.obolibrary.org/obo/RO_0000056
http://purl.org/dc/elements/1.1/identifier
https://doi.org/10.25798/frnp-sn04
https://schema.org/duration
http://purl.org/dc/terms/title
http://purl.org/dc/elements/1.1/identifier
https://doi.org/10.5281/zenodo.7049724
http://purl.org/dc/terms/references
https://doi.org/10.1515/pac-2021-2007


Finding ontologies to describe chemical research data
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FAIR annotations → FAIR data

● based on ontologies

→ But which ones to use?

● see our overview in PAC

○ not an exhaustive list

○ starting point for 

NFDI4Chem

○ found in OLS, OBO 

Foundry, BioPortal & 

references in publications

https://doi.org/10.1515/pac-2021-2007
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FAIR annotations → FAIR data

● based on ontologies that are

○ within NFDI4Chem scope

■ organic, inorganic, 

physical, analytical, 

macromolecular, 

pharmaceutical chemistry 

&  biochemistry
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FAIR annotations → FAIR data

● based on ontologies that are

○ within NFDI4Chem scope

○ made by domain experts

○ also FAIR

○ reusable in modules

○ used in known contexts & 

actively maintained



Ontologies related to Chemistry
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Upper Ontologies

● Basic Formal Ontology (BFO 2.0) classes only version → abstract basis (continuants & occurents) 

● Relation Ontology (RO) → abstract and general basis for relations & their patterns

● Semanticscience Integrated Ontology (SIO) → widely used, less complex than BFO & RO (but bridged)

● Ontology for Computer-Aided chemical Process Engineering (OntoCAPE) → mighty but idiosyncratic

General Domain Ontologies

● Information Artifact Ontology (IAO) → basis for all things considered information

● Ontology for Biomedical Investigations (OBI) → basis for terms around scientific investigations

● Phenotype And Trait Ontology (PATO) → basis for attributes/characteristics of material things

● Units of measurement ontology (UO) → contains SI units and other units of measure

● Ontology of Quantities, Units, Dimensions and Types (QUDT) → UO alternative

● Onto. of bioscientific data analysis and data management (EDAM) → Data, Formats, Processes & Topics

https://terminology.nfdi4chem.de/ts/ontologies/bfo
https://terminology.nfdi4chem.de/ts/ontologies/ro
https://terminology.nfdi4chem.de/ts/ontologies/sio
https://www.avt.rwth-aachen.de/cms/AVT/Forschung/Sonstiges/Software/~ipts/OntoCape/?lidx=1
https://terminology.nfdi4chem.de/ts/ontologies/iao
http://obi-ontology.org/
https://terminology.nfdi4chem.de/ts/ontologies/pato
https://terminology.nfdi4chem.de/ts/ontologies/uo
https://qudt.org/
https://terminology.nfdi4chem.de/ts/ontologies/edam


Chemistry Domain Ontologies

•

Covering all domains

compounds: ChEBI, ChemOnt, AFO 

materials: CHMO, PROCO, AFO

processes in: RXNO, MOP, CHMO, 

AFO, PROCO

attributes in: CHEMINF, CHMO, 

MOP, AFO & PROCO

information in: CHEMINF, CHMO, 

AFO, PROCO
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https://terminology.nfdi4chem.de/ts/ontologies/chebi
http://classyfire.wishartlab.com/downloads
https://terminology.nfdi4chem.de/ts/ontologies/chmo
https://www.ebi.ac.uk/ols/ontologies/proco
https://www.ebi.ac.uk/ols/ontologies/AFO
https://terminology.nfdi4chem.de/ts/ontologies/rxno
https://terminology.nfdi4chem.de/ts/ontologies/mop
https://terminology.nfdi4chem.de/ts/ontologies/CHEMINF
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Issues & Open Questions

● industry & academia differences

● semantic harmonization

○ improving orthogonality

○ clear division of scopes

○ open mappings, bridges  & docs

●  more automation → ODK

○ transparent QC & releases

○ better documentation

○ easier to contribute & maintain




