Practical course on FAIR Data Stewardship in Life Science

Making data FAIR to boost research on Rare Diseases

Claudio Carta

Istituto Superiore di Sanita, Centro Nazionale Malattie Rare, Roma, Italia

< v o
oI 4 =
e Q 7
Z W £ N MALATTIE RARE ONLINE; March g, 2022
Z, i S \

e



RARE
DISEASES ‘ gy&g&oo
LESS THAN

7% OFTHE  1IN2000 SUFFER
POPULATION &




® Sparse ,lh9
e Highly distributed

® Heferogeneous

e 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




Guiding principles for FAIR data
Human <> Computer

Findable: Accessible:

F1. (meta)data are assigned a globally unique and A1l. (meta)data are retrievable by their identifier using
persistent identifier; a standardized communications protocol;

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

F2. data are described with rich metadata;

F3. metadata clearly and explicitly include

of the data it describes; 1.2. the protocol allows for an authentication and

F4. (meta)data are registered ot horization procedure, where necessary;

resource; etadata are accessible, even when the data are

o longer available;

Interoperable: Reusable:

I1. (meta)data use a formal, access ared, and R1. meta(data) are richly described with a plurality of
broadly applicable language for knowledge accurate and relevant attributes;
tation.

represeniation R1.1. (meta)data are released with a clear and
12. (meta)data use vocabularies that follow FAIR accessible data usage license;

inciples; . . .
principles R1.2. (meta)data are associated with detailed
13. (meta)data include qualified references to other provenance;
(meta)data;

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

—
E Patient registries
—

T Ethical, legal & social issues
e

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




What FAIR is not...

v" FAIR is not a standard

v" FAIR is not equal to ‘Semantic Web’

v FAIR is not equal to ‘Open’ or ‘Free’
Data can be Open but not FAIR
Data can be FAIR but not Open

v' FAIR is not for humans only



Template process to make rare disease data FAIR

Pre-FAIRification

1. identify FAIRification
objective

e.g. increase interoperability
and define driving user
qguestion(s), or increase
findability with metadata.
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Post-FAIRification

A4

2. analyse data

e.g. investigate the
representation (format) and
meaning (semantics) of the
data, or assess FAIR status.

!

3. analyse metadata

e.g. analyse availability of (or
gather) metadata such as
license and provenance
information, or assess FAIR
status.

generic items and define a
model for domain-specific
items.

7. assess FAIR data

Assess if the objective is met
e.g. answer driving user
guestion(s), or

assess FAIR status.
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% YOUR Question ~
—— N . = '
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FAIRification
4a. define semantic 5a. make data linkable
data model
Transform data into a
——=» Reuse existing model, or ———1 machine-readable knowledge
generate a model through Q’“_?!Jh fepfeSEﬂ?GﬁOﬂ by \
conceptual modelling and using a semantic model.
searching for ontology terms.
4b. define semantic 5b. make metadata
metadata model linkable /
——=| Reuse existing model for ——=| Transform metadata into a

machine-readable knowledge
graph representation by
using a semantic model.

6. host FAIR data

Make FAIR data and
metadata available for
human and machine use via
e.g. a FAIR Data Point.

A. Jacobsen, R. Kaliyaperumal, L. Bonino, M. Roos, M. Thompson. A generic workflow for the FAIRification process. Data Intelligence 2019.
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Increased efficiency by
preparing data for
integration

Steps involved in Inefficient
data integration distribution of effort

Experiment/
Survey/
Anamnesis

Prepare for analysis

Integrate Data
Analyse

Apply results




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

Training Organising expertise Guidelines & metrics

SHE

Align with infrastructure

FAIR exploitation
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