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The data deluge in biogenetics and medical sciences
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https://genome10k.soe.ucsc.edu/about
https://www.genomicsengland.co.uk/the-100000-genomes-project/
https://www.genomicsengland.co.uk/about-genomics-england/
https://allofus.nih.gov/
https://ec.europa.eu/digital-single-market/en/news/norway-signs-1-million-genomes-declaration


Data deluge impacts – biomedical sciences
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https://www.nytimes.com/2011/12/01/business/dna-sequencing-caught-in-deluge-of-data.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4048922/


Semantic solutions
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http://www.geneontology.org/
https://bioportal.bioontology.org/ontologies/CL
https://bioportal.bioontology.org/ontologies/DOID
http://www.uniprot.org/
http://www.informatics.jax.org/
https://www.ebi.ac.uk/


Semantic solutions ./.
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http://www.obofoundry.org/
https://www.bioontology.org/about-ncbo
https://bioportal.bioontology.org/


The BioPortal
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The Gene Ontology
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Basic concepts used in the Gene Ontology
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Semantic relations in the Gene Ontology

❑

◼

◼

◼

◼

11



Semantic inferences in the Gene Ontology
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Semantic inferences in the Gene Ontology ./.
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Gene Ontology annotations
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https://www.uniprot.org/uniprot/P43246
https://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0006298
https://www.uniprot.org/citations/7923193


Gene Ontology annotations ./.
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The Mouse Genome Informatics (MGI)

❑ The recognized community database for 

the laboratory mouse.

❑ Integrates genetic and genomic data for the 

mouse to support the use of the mouse as 

a model system for understanding human 

biology and disease processes.
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The Mouse Genome Informatics (MGI)
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Example : functional annotations of HEXA gene
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GO annotations for hydrolase in MGI
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Examples of queries and analyses based on the GO
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https://academic.oup.com/nar/article/47/D1/D330/5160994
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Data integration : data lake 
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Data lakes in current ICT market (2021)
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Data lake or data swamp ?
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https://www.gartner.com/newsroom/id/2809117


Case study: Montefiore semantic data lake
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Case study: Montefiore semantic data lake
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https://www.intel.com/content/www/us/en/healthcare-it/solutions/documents/montefiore-advance-patient-care-solution-brief.html
https://healthitanalytics.com/news/semantic-big-data-lakes-can-support-better-population-health
https://healthitanalytics.com/news/montefiore-semantic-data-lake-tackles-predictive-analytics
https://www.zdnet.com/article/semantic-data-lakes-architecture-in-healthcare-and-beyond/


What is the problem ?
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Existing situation 

❑

◼

◼

◼

❑

◼

◼

◼

28



Solution proposed 
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Semantic network of data points
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Knowledge base and integration of ontologies
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https://www.w3.org/TR/2009/NOTE-skos-primer-20090818/


Using SPARQL for 360° patient view
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Evaluation 
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Data in Systems Engineering
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Some key challenges
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Systems engineering is a world of standards
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A detour through a well-known standard: ISO 9001 
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https://www.iso.org/standard/66240.html


OMG SysML
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http://www.uml.org/


SysML v2 RFP (2019)
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Emphasis on model (data) interchanges and formal semantics



ISO 10303: STEP
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Evolution of STEP
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ISO 15926
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Applications of ontologies in Software Engineering
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Ontologies in Software Development ?
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Model Driven Software Engineering
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Model Driven Architecture (MDA)
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The Ontology Definition Metamodel (ODM)
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ODM OWL Class description diagram
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Ontology driven requirement engineering
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Semantic web services
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Semantics 2019 conference keynote speak
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https://en.wikipedia.org/wiki/Extract,_transform,_load


Semantics 2019 conference keynote speak
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International Semantic Web Conference 2019 – keynote speak
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https://iswc2019.semanticweb.org/keynote-euzenat/


Any thought you want to add ?
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Summary
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THANK YOU
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