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OVER 7000 DISEASES
>80% GENETIC

~70% PEDIATRIC ONSET

OFTEN CHRONIC & LIFE-THREATENING

DIAGNOSIS & TREATMENT 

CHALLENGING & COSTLY

Scenario



https://www.eurordis.org/wp-content/uploads/2020/07/solverd-infographic.jpeg
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 Major challenges

• Resources fragmented

• Scarce, sensitive human data

• How to find, access, interoperate, analyse?

 Requirement: infrastructure for efficient, cross-resource, cross-national analysis

 RD community infrastructure targets >7000 diseases

Rare Disease Data

Needs



Absolute need to combine data



IRDiRC goals for the decade 2017-2027



What can we do with the collaboration 

between ELIXIR nodes and ELIXIR Rare Diseases Communities ?
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Wilkinson, Mark D., et al. "The FAIR Guiding Principles for scientific data management and stewardship." Scientific data 3.1 (2016): 1-9.

The FAIR guiding principles



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

https://doi.org/10.1038/sdata.2016.18





What the EU is doing

https://health.ec.europa.eu/rare-diseases-and-european-reference-networks/rare-diseases_en#what-the-eu-is-doing

The EU's strategic objective for rare diseases is to improve patient access to diagnosis, information, and 

care. It assists in pooling scarce resources spread across the EU, enabling patients and professionals to 

share expertise and information.

The European response aims to:

 set up and support the European Reference Networks (ERNs)

 develop and manage a secure and GDPR-compliant IT platform to support cross-border medical discussions: 

the Clinical Patients Management System 2.0 (CPMS 2.0)

 develop and manage the European Platform on Rare Disease Registration (EU RD Platform)

 support the definition, codification and inventory of rare diseases

 support the designation and authorisation of orphan medicinal products

 expand the knowledge base also through research and innovation

 develop new therapies and diagnostic tools for rare diseases

 enhance making rare diseases registries and data FAIR (Findable, Accessible, Interoperable, and Reusable) 

 improve the recognition and visibility of rare diseases, also at global level via the International Rare Diseases 

Research Consortium (IRDiRC)

 empower patient organisations

 promote the development of national rare diseases plans and strategies
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 Support FAIR principles and implementation of FAIR principles

• achieving reliable, trustworthy, efficient use of data

 Bring Your Own Data hackathon 

Workshop developments

What can we do with the collaboration 

between ELIXIR nodes and ELIXIR Rare Diseases Communities ?



“… create a connected 

infrastructure to support the 

FAIR management of all 

digital objects, including data, 

software and workflows”

ELIXIR’s purpose is to accelerate the understanding of life by facilitating data-

intensive research. Scientists should be able to collaborate easily across borders

to build large, multidisciplinary datasets for advanced analysis and modelling.

«..encourage FAIR recognition and 

credit and promote the value of a 

wide range of contributions within

the scientific community.»

“ELIXIR serves the life 

science community by 

supporting FAIR access 

to scientific data”

SCIENCE

advance research by 

enabling scientists to access 

and analyse life science data

TECHNOLOGIES

Deliver services to support

federated data 

management and analytics

in life science

NODES

Equip national Nodes 

for successful long-

term operations

PEOPLE

Develop people and 

capacity to benefit 

science and society



Research & Development of FAIRification.
Experience from FAIRification projects and workshops in RD domain since 2014

Training

ToolsAlign with infrastructure

Guidelines & metricsOrganising expertise

FAIR exploitation





1st Edition 2014

2nd Edition 2015

A Bring Your Own Data, BYOD, is a combination of

hackathon and tutorial where data owners are trained to

generate their own linkable data and create a simple

showcase for linking their data to other data.

Since 2014 «Rome BYOD»

At Istituto Superiore di Sanità, with International Colleagues

From BYOD to Link RD Registries To FAIRification of RD Data and RD Registries



Co-evolution of Bring Your Own Data workshops, the annual Summer 

School for Rare Disease Registry Managers, R&D of FAIR implementation

 BYOD conceived for the interdisciplinary process of making 

data linkable (2014) and FAIR (2015 and later)

 Rare disease community 1st & most consistent adopter

 Mostly ELIXIR-IT and ELIXIR-NL collaboration

 Evolved as training event for managersAnnual BYOD @ ISS

R&D FAIR implementation



Co-evolution of Bring Your Own Data workshops, the annual Summer 

School for Rare Disease Registry Managers, R&D of FAIR implementation

 2024 and onwards: online BYOD-training for managers, 

hands-on BYOD-hackathon for FAIR implementers

 Support: 

 RD-Connect + ELIXIR + Institutions (e.g. LUMC, ISS) before 

2019

 EJP RD 2019-2023 (Ext. period 8-2024; ELIXIR is involved in 

EJP RD)

 …

Annual BYOD @ ISS

R&D FAIR implementation



General steps to make a data resource FAIR
Generic workflow strongly based on RD feedback (e.g. data linkage pilots and Rome BYOD & summer school )

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



May 01 2024

Building Expertise on FAIR Through Evolving Bring Your Own 

Data (BYOD) Workshops: Describing the Data, Software, and 

Management-focused Approaches and Their Evolution



Projects funded through ELIXIR's own budget.

ELIXIR Commissioned Services



Rare Diseases Infrastructure

ELIXIR Implementation Studies
ELIXIR Rare Disease Community services and 

international collaborations



Example of collaboration between ELIXIR Nodes and Communities

Elixir Nodes Involved in the WP 1:

 ELIXIR-NL (LUMC), 

 ELIXIR-ES (CNAG-CRG), 

 ELIXIR-FR (INSERM-Orphanet) 

 ELIXIR-NL (AMC, UMCG, Maastricht University, RUMC), 

 ELIXIR-FR (AMU-INSERM), ELIXIR-LU (LCSB/UNILU), 

 ELIXIR-CH (SIB Swiss Institute of Bioinformatics), 

 ELIXIR-IT(University of Bologna, University of Rome Tor Vergata, CNR, University of Salerno, ISS, CNR), 

 ELIXIR-UK (University of Bradford),

 ELIXIR-BE (ULB),

 ELIXIR-DE (Charité), 

 ELIXIR-SI (UL), 

 ELIXIR-GR (FORTH) 

Implementation Study: ELIXIR Rare Disease Community services and international collaborations

WP1: Coordination of the ELIXIR RD Community and International and cross-national interactions 



Example of collaboration between ELIXIR Nodes and Communities

Elixir Nodes Involved in the WP 3:

 ELIXIR-IT (UNIBO, UNISA, UNIRM, CNR), 

 ELIXIR-ES (CNAG-CRG)

 ELIXIR-NL (UMCG, RUMC, UM), 

 ELIXIR-FR (AMU-INSERM), 

 ELIXIR-DE (Charité), 

 ELIXIR-UK (University of Bradford),

 ELIXIR-BE (ULB), 

 ELIXIR-SI (UL), 

 ELIXIR-LU (LCSB/UNILU)

Implementation Study: ELIXIR Rare Disease Community services and international collaborations

WP3 - ELIXIR RD Data Analysis Services WP4 - Dissemination, and Training

Elixir Nodes Involved in the WP 4:

 ELIXIR-IT (ISS, CNR) 

 ELIXIR-SI (UL)

 ELIXIR-ES (CNAG-CRG)

 ELIXIR-NL (LUMC)

 ELIXIR-FR (INSERM)

 ELIXIR-GR (FORTH)



"FAIR in practice: minimum metadata schema for bioinformatics analytics by machines"

Part of the results of the WP2 :  "FAIR data analytics and the added value for RD research" presented at:

Example of collaboration between ELIXIR Nodes and Communities

Elixir Nodes Involved in the WP:

 ELIXIR-NL (LUMC, AMC, RUMC, UMCG), 

 ELIXIR-IT (ISS),

 ELIXIR-LU (LU), 

 ELIXIR-BE (ULB), 

 ELIXIR-CH (SIB Swiss Institute of Bioinformatics)

Implementation Study: ELIXIR Rare Disease Community services and international collaborations



ELIXIR RD Service Bundles presented at ECCB 2022



Rare Diseases activities at ELIXIR Italy: quick overview

 Organization of the Service Collection 1 of the RD Community for the 

assessment of the molecular pathogenicity of the genetic variants.

 Curation of the RD bio.tools registry and development of tools for variant 

annotation (SNPs&GO, INPS, PhD-SNPg) and database curation (MINT, Signor, 

Disnor, Cancer GeneNet, Galactosemia Proteins DB).

 Organization of national and international meetings for the FAIRification of the 

data registry and the Rome BYOD to link RD registries.

 Identification and development of  a “digital environment”  for RD training.

 Participation to Solve RD, RD Connect, Beacon and UDNI networks. 

 Participation to the Eu Project Horizon 2020 EJP-RD. Partner in 2 WPs (i) Data 

Management & Quality Trainings (ii) Online Academic Education Course.



Next Events

ELIXIR EU Rare Disease Community F2F/hybrid meeting

Dates: May 15-16, 2025 (lunch to lunch)

Location: Bologna, Italy

ELIXIR IT Rare Disease Community F2F/hybrid meeting

Dates: May 14-15, 2025 (lunch to lunch)

Location: Bologna, Italy

ELIXIR All Hands 2025

Dates: Jun 2-5, 2025 

Location: Thessaloniki, Greece
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