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URIs for… things mentioned in papers
AI methods: NLP and IR for named entity annotation in text
§ DBpedia Spotlight  DBpedia URIs
§ Entity-fishing  Wikidata URIs
§ BioPortal Annotator  BioPortal URIs

[Gazzotti, et al.]
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URIs for… things mentioned in papers
AI methods: NLP and IR for named entity annotation in text
§ DBpedia Spotlight  DBpedia URIs
§ Entity-fishing  Wikidata URIs
§ BioPortal Annotator  BioPortal URIs

“Effects on QT interval of hydroxychloroquine
associated with ritonavir/darunavir or azithromycin
in patients with SARS-CoV-2 infection” [Danzi et al.]

http://dbpedia.org/resource/Severe_acute_respiratory
_syndrome_coronavirus_2

http://dbpedia.org/resource/Hydroxychloroquine
http://dbpedia.org/resource/Azithromycin

http://dbpedia.org/resource/Ritonavir
http://dbpedia.org/resource/Darunavir

http://dbpedia.org/resource/Heart_arrhythmia
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Extracting arguments and PICO elements
AI methods: BERT+SciBERT, LSTM, Conditional Random Field

[Mayer, Cabrio, Villata, Marro, et al.]

Evidence-Based Practice (EBP)
•Patient Problem, (or Population)
•Intervention,
•Comparison or Control, and
•Outcome

6[ECAI 2020]



Integrate in RDF named entities

7

morph-xr2rml, MongoDB [Michel, Gazzotti et al.]

§ Web Annotation Vocabulary
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§ Dublin Core vocabulary
§ Bibliographic Ontology

morph-xr2rml, MongoDB [Michel, Gazzotti et al.]
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§ Argument Model Ontology
§ SIOC Argumentation Module
§ Argument Interchange Format
§ Web Annotation Vocabulary (PICO elements)

morph-xr2rml, MongoDB [Michel, Gazzotti et al.]
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§ PROV Ontology

morph-xr2rml, MongoDB [Michel, Gazzotti et al.]



Dataset description No. RDF triples

dataset description + definition of a few properties 170

articles metadata (title, authors, DOIs, journal etc.) 3 722 381

Named entities identified by Entity-fishing in articles 
titles/abstracts 35 049 832

Named entities identified by Entity-fishing in articles bodies 1 156 611 321

Named entities identified by Bioportal Annotator in articles 
titles/abstracts 104 430 547

Named entities identified by DBpedia Spotlight in articles 
titles/abstracts 65 359 664

Argumentative components and PICO elements by ACTA from 
articles titles/abstracts 7 469 234

Total 1 361 451 364
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Cancer
GQ

https://covidontheweb.inria.fr/sparql



Articles about cancer in the COVID dataset:
• "Antipsychotic treatment effects on cardiovascular, cancer, infection, and intentional self-harm 

as cause of death in patients with Alzheimer's dementia"
• "Targeting cancer stem cell pathways for cancer therapy"
• "Deubiquitinases and cancer: A snapshot"
• "The Functional Properties of Preserved Eggs: From Anti-cancer and Anti-inflammatory Aspects"
• "The functional role of the novel biomarker karyopherin α 2 (KPNA2) in cancer"
• "Biochemical characterisation of lectin from Indian hyacinth plant bulbs with potential 

inhibitory action against human cancer cells"
• "Purification, identification and profiling of serum amyloid A proteins from sera of advanced-

stage cancer patients"
• "Darwin, medicine and cancer"
• "Outcome of Oncology Patients Infected With Coronavirus"
• "Review and Meta-Analyses of TAAR1 Expression in the Immune System and Cancers"
• "Experimental Data-Mining Analyses Reveal New Roles of Low-Intensity Ultrasound in 

Differentiating Cell Death Regulatome in Cancer and Non-cancer Cells via Potential Modulation 
of Chromatin Long-Range Interactions"

• "Golgi anti-apoptotic protein: a tale of camels, calcium, channels and cancer"
• "Severe novel influenza A (H1N1) infection in cancer patients"
• "Molecular Profiling of Multiple Human Cancers Defines an Inflammatory Cancer-Associated 

Molecular Pattern and Uncovers KPNA2 as a Uniform Poor Prognostic Cancer Marker"
• "SARS-CoV-2 transmission in cancer patients of a tertiary hospital in Wuhan"
• "Creosote bush lignans for human disease treatment and prevention: Perspectives on 

combination therapy"
• "8 Electrospinning and microfluidics An integrated approach for tissue engineering and cancer"
• "Genomic and proteomic approaches for studying human cancer: Prospects for true patient-

tailored therapy"
• "Community acquired respiratory virus infections in cancer patients—Guideline on diagnosis 

and management by the Infectious Diseases Working Party of the German Society for 
haematology and Medical Oncology"

• "RIG-I Enhanced Interferon Independent Apoptosis upon Junin Virus Infection"
• "Respiratory Viral Infections in Transplant and Oncology Patients“     ….
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FO  R  GD  GQ
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[Corby et al.]

AI methods:  knowledge graphs, ontology-based formalisms, querying, validating and 
reasoning 15

RDFS, OW
L



Query for co-occurrence of cancers & coronaviruses with R Jupyter Notebooks…   
� 
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But you need to code… �
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Examples of questions from 
§Est-ce que les Coronavirus peuvent causer des cancers ?

§Est-ce qu’ils font partie de la famille des virus oncogènes ?

§Quelles sont les séquelles des infections SARS CoV 1 et 2, et MERS ?

§Est-ce que les épidémies SARS-Cov1 et MERS sont liées à des apparitions de cancers ?

§Est-ce que les lésions causées par l’infection SARS CoV2 peuvent potentialiser une 
transformation tumorale? (évolution tissulaire et sensibilité au développement de cancers suite à 
une fibrose, ou autres lésions)

§Quelles sont les voies de signalisation intracellulaires activées par les coronavirus ? Pendant 
l’inflammation ? Quelles sont les adaptations métaboliques ?

§Est-ce qu’il y a des similitudes avec des virus oncogènes déjà connus tels que HPV, HBV, EBV, 
etc. ?…

[Giboin, Faron et al. 2020]
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Visualisation pipeline
[Menin, Winckler, Corby, Giboin, Faron et al. 2020]
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[Menin, Winckler, Corby, Giboin, Faron et al. 2020]
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Visualisation and exploration
http://covid19.i3s.unice.fr:8080/



Mining interesting association rules

AI methods:  clustering + community detection + dimensionality
reduction (auto-encoder) + Frequent  Pattern  Growth

• hidden patterns to enrich the dataset 
• novel hypotheses for biomedical research

[Cadorel, Tettamanzi]
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[WI-IAT 2020]



Mining interesting association rules

AI methods:  clustering + community detection + dimensionality
reduction (auto-encoder) + Frequent  Pattern  Growth

• hidden patterns to enrich the dataset 
• novel hypotheses for biomedical research
• error detection in the dataset
• relevant clusters & communities for navigation

[Cadorel, Tettamanzi]
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[WI-IAT 2020]



Visualization of Association found in Covid dataset
[Menin, Cadorel, Tettamanzi, Winckler]
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http://covid19.i3s.unice.fr:8080/arviz/explore
[IV 2021]



CovidOnTheWeb
https://github.com/Wimmics/CovidOnTheWeb

https://covidontheweb.inria.fr/sparql

https://covidontheweb.inria.fr/fct/

https://doi.org/10.5281/zenodo.3833753

SPARQL

Fabien Gandon, Franck Michel, Valentin Ah-Kane, 
Anna Bobasheva, Elena Cabrio, Olivier Corby, 

Catherine Faron, Raphaël Gazzotti, Alain Giboin, 
Santiago Marro, Tobias Mayer, Aline Menin, Mathieu 

Simon, Serena Villata, and Marco Winckler

LOD



CovidOnTheWeb access Stats
Period January-April 2021

• Total URI accesses= 48 735 hence an average of  393 URI access/day 
• Total SPARQL queries 49 036 hence an average of 395 queries/day
• 300 different agent types with two major ones:

Apache-Jena-ARQ (38 767) and Mozilla/4.0 (40 935)

Full dump of dataset on Zenodo
                         (end of April 2021)

• 61 unique downloads
• 954 unique views

[Michel, Gazzotti]



Dataset description No. RDF triples
dataset description + definition of a few properties 170
articles metadata (title, authors, DOIs, journal etc.) 3 722 381
named entities identified by Entity-fishing in articles titles/abstracts 35 049 832
named entities identified by Entity-fishing in articles bodies 1 156 611 321

named entities identified by Bioportal Annotator in articles titles/abstracts 104 430 547

named entities identified by DBpedia Spotlight in articles titles/abstracts 65 359 664

argumentative components and PICO elements by ACTA from articles titles/abstracts 7 469 234
Total 1 361 451 364
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Covid-on-the-Web RDF graph generated with LD-VOWL

Description of the graphical primitives 
and color scheme :
http://vowl.visualdataweb.org/v2/


