
Dept. of Genetics

Cutting-edge NGS diagnostics: 
from interpretation to FAIRification & challenges of 

large-scale Rare Disease cohort analysis

Lennart F. Johansson & K. Joeri van der Velde
University Medical Center Groningen, Systems Genetics (i.e. Swertz group)

X-omics/BBMRI-NL workshop, January 20th 2021, 15:00



Dept. of Genetics



Dept. of Genetics



Dept. of Genetics



Dept. of Genetics

Dysarthria
Brachycephaly
Seizures
Broad neck
Areflexia

Microcephaly
Dental crowding
Hypotonia
Central apnea
Gastroesophageal reflux disease
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Tool Suitable for routine diagnostics?
Phevor No, online only
Phen-gen No, embedded some variant prioritizer
OVA No, online only
AMELIE No, online only
PubCaseFinder No, online only
SSAGA No, closed source, unavailable
Phenomizer No, closed source, online only
eXtasy No, software has been abandoned
Posmed No, software/site is gone without a trace
OMIM Explorer No, software/site is gone without a trace
patient_sim No, software/site is gone without a trace
Phenotips Now commercial, cloud-based, if that is acceptable
PhenIX / hiPHIVE Embedded in a variant prioritizer (standalone possible)
GADO Yes, open source, offline cmdline executable available

FYI: new tool LIRICAL 
did not exist yet when 
VIBE was developed
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Dept. of Genetics

➔

➔

http://dx.doi.org/10.1038/ejhg.2016.146
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They look 
very much 
the same!
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https://github.com/fairgenomes/fairgenomes-semantic-model
https://github.com/fairgenomes/fairgenomes-semantic-model
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Derive relational database 
systems without effort

FAIR GENOMES
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---
name: FAIR Genomes metadata model
description: The FAIR Genomes semantic metadata model to power reuse of NGS data in research and healthcare.
version: 0.0
date: 2020-12-19
lookupGlobalOptions: lookups/NullFlavors.txt
modules:
    - name: Personal
      description: Data, facts or figures about an individual; the set of relevant items would depend on the use case.
      ontology: NCIT:C90492 [http://purl.obolibrary.org/obo/NCIT_C90492]
      elements:
          - name: Personal identifier
            description: An alphanumeric identifier assigned to a specific patient.
            ontology: NCIT:C164337 [http://purl.obolibrary.org/obo/NCIT_C164337]
            values: UniqueID
          - name: Gender
            description: Biological sex is the quality of a biological organism based on reproductive function or organs.
            ontology: SIO:010029 [https://semanticscience.org/resource/SIO_010029.rdf]
            values: LookupOne [lookups/Gender.txt]
          - name: Genotypic sex
            description: A biological sex quality inhering in an individual based upon genotypic composition of sex chromosomes.
            ontology: PATO:0020000 [http://purl.obolibrary.org/obo/PATO_0020000]
            values: LookupOne [lookups/GenotypicSex.txt]
          - name: Country of residence
            description: Country of Residence at Enrollment.
            ontology: NCIT:C171105 [http://purl.obolibrary.org/obo/NCIT_C171105]
            values: LookupOne [lookups/Countries.txt]
          - name: Ethnicity
            description: The biological quality of membership in a social group based on a common heritage.
            ontology: SIO:001014 [http://semanticscience.org/resource/SIO_001014]
            values: LookupMany [lookups/Countries.txt]
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https://www.nictiz.nl/standaardisatie/art-decor/
https://art-decor.org/
https://github.com/fairgenomes/information/tree/master/fairgenomes_codebook_nictiz
https://github.com/fairgenomes/information/tree/master/fairgenomes_codebook_nictiz
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https://github.com/molgenis/RD3_database
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https://publicdomainvectors.org/
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https://www.thoughtco.com/dna-transcription-373398
https://www.bath.ac.uk/corporate-information/animal-research-policy-statement/
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