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Patient registries
• Correlation of “Natural 

history” e.g. life 
expectancy, longitudinal 
health profiles, with 
genetic data and other 
omics data profiles

Omics data repositories
• Comparative genomics/ 

transcriptomics etc. 
• Identification of pathogenic 

and benign variants and 
correlation with phenotype 
information

• Genetic background –
identification of modifier 
genes

Genotype-phenotype 
databases
• Correlation studies 

variation/phenotype
• Sorting pathogenic from 

benign enabling diagnosis
• Supporting genetic 

counselling

Patient 
registries

Databases for 
proteins, 

genes etc.

Genotype –
phenotype 
databases

Omics data 
repositories

Data silos in rare diseases
What we have

What would be the benefit?

The way rare disease data is 
captured and put in databases and 
database set up:
• Different input information, different 

minimum information standards
• Broad variety of formats – those 

which are currently used and 
historic formats (e.g. HGVS, RS)

• Consequent application of these 
formats

• Different reference sequences or 
reference SNPs 

• Low degree of interoperability of 
phenotypic data (use of ontologies), 
disease information or 
pathogenicity scores

• Re-use or data accession 
permission often hidden

• Instead of trying to enforce 
the use of one format 
improvement of tools which 
can translate between them 
e.g. Mutalyzer

• Manual curation is still 
needed (for about 10% of 
data)

• Implementation and 
enforcement of FAIR 
principles

• Improve Meta-database 
approaches (beacon) 
(Fairsharing.org)

Databases for single 
molecular entities 
• In depth understanding of 

pathogenic mechanisms
• Protein/gene function
• Adding detailed information 

to patient phenotypes

What we want

? !

Interoperable data silos

Patient registries 
• Patient data - limited access
• Offline collections at clinicians or clinical 

researchers
• Interoperability status often not good 
• No standard formats – very different form 

and input 
Omics data repositories
• Anonymous 
• Complete genomes/ transcriptomes etc.  
• Large bulky datasets 
• Different formats available for fast 

call/retrieval of data 
Genotype-Phenotype databases
• Anonymous genetic variants linked to a 

phenotype (usually a disease) or labelled 
disease causing (or benign) 

• Different standards for variant and 
phenotype description

• Often linked to anonymous patient  ID
Databases for single molecular entities 
• Possibly linked to original patient/source
• Cross links with other similar databases 

(e.g. bridgeDB) often available

What are the problems? Possible solutions

https://mutalyzer.nl/

Standardized 
input
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