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● Sparse

● Highly distributed

● Heterogeneous

● Different format

● Poor interoperability

● Sensitive

●……..

Rare disease data is 



Absolute need to combine

Usability of data for rare disease 
research and care must be 
brought to higher, global levels



Findable:
F1. (meta)data are assigned a globally unique and 

persistent identifier;

F2. data are described with rich metadata;

F3. metadata clearly and explicitly include the identifier 

of the data it describes;

F4. (meta)data are registered or indexed in a searchable 

resource;

Accessible:
A1. (meta)data are retrievable by their identifier using 

a standardized communications protocol;

A1.1 the protocol is open, free, and universally 

implementable;

A1.2. the protocol allows for an authentication and 

authorization procedure, where necessary;

A2. metadata are accessible, even when the data are 

no longer available;

Interoperable:
I1. (meta)data use a formal, accessible, shared, and 

broadly applicable language for knowledge 

representation.

I2. (meta)data use vocabularies that follow FAIR 

principles;

I3. (meta)data include qualified references to other 

(meta)data;

Reusable:
R1. meta(data) are richly described with a plurality of 

accurate and relevant attributes;

R1.1. (meta)data are released with a clear and 

accessible data usage license;

R1.2. (meta)data are associated with detailed 

provenance;

R1.3. (meta)data meet domain-relevant community 

standards;

Guiding principles for FAIR data
Human → Computer

Sci Data. 2016 Mar 15;3:160018. doi:10.1038/sdata.2016.18



✓ FAIR is not a standard

✓ FAIR is not equal to ‘Semantic Web’

✓ FAIR is not equal to ‘Open’ or ‘Free’

Data can be Open but not FAIR

Data can be FAIR but not Open

✓ FAIR is not for humans only

What FAIR is not…



Template process to make rare disease data FAIR

A. Jacobsen, R. Kaliyaperumal, L. Bonino, M. Roos, M. Thompson. A generic workflow for the FAIRification process. Data Intelligence 2019.
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YOUR Question



<_>

Obo:OGMS_0000031

Obo:HP_0
011097

ORDO:1
440

Obo 
ChEBI_6367

Obo:RO_0002452

Obo:RO_0002302

Obo:RO_0002452
“Ring-14 disease”

“Epilepsy”

“has phenotype”

“has treatment”
“lamotrigine”

“has phenotype”

Ordo:17
8509

Obo:OGMS_0000031

I’m waiting 
answers !

<_>

Mock Example



Steps involved in
data integration

Inefficient 
distribution of effort

move 

effort

Increased efficiency by 
preparing data for 

integration

Experiment/
Survey/

Anamnesis

Prepare for analysis

Integrate Data

Analyse

Apply results



Training

ToolsAlign with infrastructure

Guidelines & metricsOrganising expertise

Research & Development of FAIRification
Experience from FAIRification projects and BYODs since 2014

FAIR exploitation
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