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EMBL-EBI: Who are we?

● European Bioinformatics Institute (EBI) is part of the European Molecular Biology Laboratory (EMBL), 

an international organization funded by over 20 member states.

● We are located at  Wellcome Genome Campus 10 miles south of Cambridge, UK.  

● We are a trusted source for biological and biomolecular data. Our core mission is to enable life 

science research and its translation to medicine, agriculture, industry and society.  

● We have ±780 staff members from 66 nations.  

● In 2021 we had 390 PB of raw data with 107 million requests to our websites and services coming 

from 41 million unique IP addresses. 



The Data to Knowledge Spectrum at EMBL-EBI



Data integration across data resources

• Complex data flow between resources
• Interoperability between resources
• Aiming to minimize duplication of data and 

curation
• Direction of flow from archival data 

resources to knowledge bases
• selection
• adding value
• QC
• Update

Internal interactions between EBI data resources 
showing exchange of data. The width of each internal 
arc is weighted according to the number of different 
data types exchanged.



Two data related problems

Different words refer to the same concept The same word refer to different concepts



Ontologies - Experimental Factor Ontology (EFO)

● EFO is designed to meet cross-domain EBI needs - application focused.

● Globally unique identifiers for concepts and relations, e.g. URI, IRI, PURL  

● Machine readable syntax, e.g. XML, JSON-LD  

● Defines a classification hierarchy from the most general to the most specific concepts.  

● Depending on the formality of the ontology the hierarchy can be inferred based on reasoning.

● JSON-LD, RDFS and OWL are W3C standards.



What can possibly go wrong?
● Well… we are using ontologies … at least >35 ontologies…

● This problem was already understood at EBI for some time and we created some tools

○ Ontology Lookup Service 2005

○ Zooma 2013

○ OxO 2016

○ OntoString 2021

● All are open source, web applications, REST API with JSON responses.



A case study - GWAS



Why then support SSSOM?

● Semantics of mappings are not clear:

○ dbXRef, narrower, broader, related. 

○ A  related B narrower C  or  A narrower B 

DbXref C or A narrower B broader C

● Mappings often stored in ontology. In our example 

EFO:0000612 maps to SNOMEDCT:22298006. If 

SNOMEDCT:22298006 gets obsoleted & replaced, 

EFO has to change, but nothing in EFO changed.

● Provenance - I.e. author and date. As mapping 

information can be changed independently from 

ontology, term author and ontology version is a poor 

representation of mapping provenance.



OxO 2 - SSSOM



OxO 2 - SSSOM (Cont)
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Applications

Tool Address Source

OLS https://www.ebi.ac.uk/ols4 https://github.com/EBISPOT/ols4

OntoString https://www.ebi.ac.uk/spot/ontostring https://github.com/EBISPOT/OntoString

OxO https://www.ebi.ac.uk/spot/oxo/ https://github.com/EBISPOT/OXO/

Zooma https://www.ebi.ac.uk/spot/zooma/ https://github.com/EBISPOT/Zooma
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