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Rare disease (RD) registries contain valuable information to advance our knowledge on diagnosis, disease
progression, and treatment of rare diseases. However, these data are often sensitive, sparse, highly distributed

and heterogeneous.

Making these data FAIR (Findable, Acceissible, Interoperable, and Reusable) for humans and machines will

enable them to be optimally used for research.

FAIRifying a rare disease registry, means: that the registry data and metadata are made machine-readable
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(interoperable), that the metadata clearly describes how the the data can be accessed and reused, and that > DATA

the metadata is findable by machines. This requires complete understanding of the registry data including:
) the data items/elements, ii) how it was created, and iii) the accessibility restrictions.

We are currently FAIRitying a selected set of rare diseases such as: Vascular Anomalies (VA), Duchenne
Muscular Dystrophy (DMD), Rett syndrome, and Osteogenesis Impertfecta (Ol). At the same time we are
also defining and developing the procedures, tools, expertise and ICT infrastructure that is required tor

FAIRification of rare diseases.

Machine-readable data and metadata

* The degree of interoperability is greatly impacted by the
choice of ontologies by which data are described.

® The Human Phenotype Ontology and the Orphanet Rare
Disease Ontology are already IRDiRC recognized resources

e Data and metadata concepts and relations should be
described by globally unique and persistent identifiers.

* The original data (which could be tabular) is converted to an
ontology-grounded machine-readable format called RDF.

FAIR Data Point

Rare disease metadata are:

* made findable for machines through a FAIR data point (FDP
e describe under which conditions the data can be accessed
* contain sufficient description for data reusability.

A FDP needs to be indexed in a search engine in order to be

finable.

Interoperable data

In order to make data interoperable i.e., machine-
readable, we first define a driving user question, e.g.:

s there a correlation between the Orpha code and age?

Figure below: Part of semantic data model describing the
minimal data elements for rare disease registries.

Metadata with clearly described

accessibility and reusability

Rare disease registries often contain no or little metadata
heretore metadata often needs to be created from scratch.This
requires requires complete understanding of the registry data,
e.g.: How was the data created? What are the accesibility
restrictions? This requires involvment from e.g., the data owner
to describe how the data was created (reusability), a in-house
legal expert to define the accessibility, and a FAIR expert to
make the metadata interoperable, i.e., machine readable. The
creation of machinereadable metadata can be done using

the DTL Metadata Editor. We use the Data Catalouge (DCAT)
vocabulary to describe metadata, and are currently defining a
community standard for rare disease registries that defines a way
for registries to share and reuse metadata models and address
crucial concerns about data access permission and data security.
Example ot metadata: Title, identifier, language, keywords,
themes, creator, location, protocol, format, version, authors, etc.

The question is analysed and the specific data elements
and items required to answer the question(s) are identified.
Unique persistent identifiers are then assigned to the data.

At this stage it's important to think about what the relations are
between the concepts. These will be used to create (or chose) a
semantic data model that will be used to ‘guide’ the creation of

machine-readable data. Here, we use the DTL FAIRifier.
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