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Interoperability

• Interfaces between things

– Research (language, data, source code, …)

– Databases (schema, API, …)

– Tools (API, formats, …)
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The Ontology

• Interoperability by using the same language

• Allows linking of:

– the same things

– similar things (by taking advantage of is-a and 
part-of relations)

• Bridges between data and publications



Ontology assembled from multiple sources



BioPortal and AberOWL



Difference between v1 and v2 of eNM ontology

v1 eNM v2 eNM Difference v1 and v2 eNM

Ontology # classes Ontology # classes Ontology # classes added

BAO 329 BAO 351 BAO 22

BFO 6 BFO 6 BFO 0

CHEBI 26 CHEBI 26 CHEBI 0

CHEMINF 376 CHEMINF 376 CHEMINF 0

ENM 42 ENM 56 ENM 14

ENVO 438 ENVO 438 ENVO 0

IAO 1 IAO 20 IAO 19

NPO 420 NPO 426 NPO 6

OAE 1921 OAE 1921 OAE 0

OBI 632 OBI 742 OBI 110

owl 21 owl 5 owl -16

PATO 33 PATO 37 PATO 4

UO 310 UO 310 UO 0

total 4555 BTO 34 BTO 34

CCONT 12 CCONT 12

CHMO 71 CHMO 71

CLO 428 CLO 428

EFO 1322 EFO 1322

FIX 17 FIX 17

OBCS 92 OBCS 92

total 6690 total added 2135



Internal and External Validation

Internal

• Use Cases

• RDF serialization

External

• NANoREG WP6

• UDS

• NECID

• Templates



Overlap URIs NANoREG and eNM v2

• Most of the other 98 
items are mapped to 
URIs (but not in v2)

• Ongoing work



OWL/RDF  Interoperability

https://www.ebi.ac.uk/efo/webulous/



Pull requests within GitHub



Templates

Spreadsheet serializations

• Advantages:

– tools to edit are abundant

– clear visual representation of the data

• Disadvantages (that can be overcome):

– very free format

– need standardization



Supported Templates

• MARINA
– XLSX: JSON

• NanoREG
– JRC: XLSX JSON
– KI: XLSX JSON

• ModNanoTox
– JSON

• MODENA
– In vitro: JSON
– Modelling: XLSX JSON

• PROAST
– JSON

Note: each list item can 
actually consist of 
more than one 
template. E.g. MARINA 
~10 templates



Excel Files (NanoSafety Cluster)

11/9/15



Need: Linking Data

Linking the same nanomaterial between 
database

• Same material

– same label and from the same paper

– same representational material

• Similar material / material classes

– chemical similarity

– biological identity similarity



Clear Reuse Statement

• The first step in 
interoperability is 
availability



Library


