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What is a Knowledge graph

Pavel et al., CSBJ, 2022
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Chemical disease Prediction

Serra et al., Expert opinion in drug discovery, 2025
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KG for chemical safety assessment

Pavel et al., CSBJ, 2022
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KG development process
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Challenges

Data 
Heterogeneity

•Fragmentation across 
multiple data sources

•Inconsistent formats 
and identifiers

•Lack of 
interoperability 
between sources

Modelling

•Schema design that 
balance flexibility and 
specificity to 
accommodate 
different data types  
and relationships

Scalability

•As the amount of data 
grow, so do the 
computational 
demands for graph 
construction and 
analysis

Bias

•Many graphs are 
biased towards 
well-studied entities. 
•Underrepresentation 
of negative results 
(e.g., failed drug 
trials).

Usability

•Lack of user-friendly 
interfaces for 
non-experts.
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Possible data sources for life science

•Ontologies 

•Databases

• Literature
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Many words for the same thing
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Compound
Chemical
Drug

Serra et al., Expert opinion in drug discovery, 2025
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Serra et al., Expert opinion in drug discovery, 2025
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Edge labels are highly heterogeneous

Serra et al., Expert opinion in drug discovery, 2025
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Quality of edges

Even less structured than nodes
Quantitative evaluation of edges is often missing
Curated vs inferred information
Missing contextualization (e.g. biological system, dose, time)
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FAIR criteria
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FAIRness of KG components

•FAIRness of the nodes

•FAIRness of the edges

•FAIRness of the extracted new knowledge
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INSIGHT Knowledge Graph
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Serra et al., ES&T, submitted
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Serra et al,. In prep
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Impact Outcome Pathway (IOP)

• Indicators
• Impact categories
• KEs from AOP-wiki
• SSbD

Torres et al,. In prep
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Impact Outcome Pathway (IOP)

Torres et al,. In prep
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Future Directions

Leveraging AI and Large Language Models 
(LLMs):
Enhanced data harmonization and 
interpretability.
Natural language interfaces for KG querying.
    
Open Science Frameworks:
Encouraging collaborative, community-driven 
KG development to improve interoperability

Serra et al., Expert opinion in drug discovery, 2025
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Summary
KGs are powerful tools for FAIR data representation, and not only
Data must be harmonized before injected into knowledge graphs
Encouraging collaborative, community-driven KG development to improve 
interoperability
Growing role of AI also as interphase with KG



9-13 June 202513TH VENICE TRAINING SCHOOL

Thank you! 


