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Resources and infrastructures

Core group of 4 European Reference Networks: ERN-RND, 
ERN-EURO-NMD, ERN-ITHACA, ERN-GENTURIS

Associated networks: 6 additional ERNs and 2 Undiagnosed
Patient Programmes (Italy, Spain) 

Existing RD infrastructures: RD-Connect/ELIXIR, Orphanet, 
HPO, EuroGentest, Canadian Models and Mechanisms Network

Patient organisations: EURORDIS, Genetic Alliance UK



Main implementation steps

Challenge 1: Accessibility of unsolved RD cohorts with of comprehensive 
genetic and phenotypic data
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es è Standardized genetic and phenotypic information of more 
than 19,000 unsolved RD cases from advanced research 
cohorts of ERNs will be pooled and harmonized 

è Identify novel ultra-rare RD entities through phenotype-
jamborees in ERNs 
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è Creation of ontology of unsolved cases allowing for new 
diagnostic hypotheses. 



Main implementation steps

Challenge 2:  New and improved approaches for the discovery of novel 
molecular causes
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 è Data mining on the variants and regions detected with Solve-
RD standard analysis pipelines 

è Approaches: (i) a data driven approach, (ii) an expert driven 
approach. 
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è Solve unsolved diseases from unique RD cohorts provided by 
4 ERNs with unique phenotypes applying novel (multi-) omics 
tools

è Solve ultra-rare diseases presenting with novel phenotypes 
by holding phenotype-jamborees‘ 

è ‚Solve the unsolvable syndromes‘ with joined power of 
clinical ERN and genomics experts applying all available latest 
-omics tools 
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è Validate up to 50 novel candidate genes identified by a re-
sequencing those in even larger cohorts of relevant clinical 
samples (n=5,000) 

è Implement an innovative brokerage system which allows 
gene/model/pathway experts to verify pathogenicity of new 
genes or new disease mechanisms quickly



Main implementation steps

Challenge 3: Translate discoveries to impacting clinical practice
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è Communication of (gen)omics test results to patients in an 
evidence-based manner 

è Cost-effectiveness of –omics technologies in a diagnostic 
setting
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è Patient registration in registries and biobanks
è Treatabolome



Numbers

• Re-analysis of 19.000 exomes of unsolved cases
• 800 ultra-rare RD patients presenting new phenotypes that 

will undergo WES/WGS
• WGS for 2.000 cases to achieve a more complete coding 

sequence 
• Long-read genomes for 500 cases with smartly chosen 

phenotypes such as anticipated repeat expansion disorders 
(SBMA; DM1 and DM2)

• Novel omics approaches (transcriptome, epigenome, 
proteome, metabolome, deep WES, deep molecular 
phenotyping) for more than 2.000 cases

• Multiomics approaches for 120 „unsolvable syndromes“


