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Safety science: what can we do better?

Ensuring that the use of ingredients in our products is safe

for the receiving environment YET...

…THUS increased need to rely on NAMs, mechanistic and 

predictive data to support Environmental Risk Assessment

Moving 

away from 

animal tests

Increasing 

number of 

chemicals

Limited 

availability of 

toxicity data 



ERA: opportunities for evolving current approaches

Environmental Risk Assessment is driven by exposure, 

but evaluation of hazard can be improved, especially for specifically-acting chemicals 



Cross species extrapolation – what do we know

“Cross-species extrapolation of biological 
processes represents a cornerstone in […] 

toxicology, intimately dependent on its 
reliability to accurately predict […] harmful 
effects of chemical substances in humans 

or other recipient species” 
(PLoS ONE 9(10):e110467)

Critical to discern the 

conservation in 

physiological processes 

across species to predict 

response patterns and 

toxicity outcomes for specific 

MoAs in the environment. 



Mechanistic-based approaches in ERA: where are the 
opportunities?

Leveraging on the integrated use of all available data in a WoE approach to 

frame a mechanistically-driven testing strategy and hazard characterization.

Can we use in silico/in vitro human data to 

understand potential effects in other species?





Genes to Pathways – Species Conservation ANalysis (G2P-SCAN)

Aim:
to integrate and socialize a number of existing databases 

to provide evidence of the conservation and functional 
coverage across 6 model species 



❖ Technical validation 

(manual vs tool)

❖ Scientific validation 

(5 Case-studies)



Promotion of an integrated framework for RA without the use of animal-

data

❖ maximising the use of available data and resources

❖ bridging the gaps between Human vs Eco

Novelty, Drivers and Benefits

Transparency and Consistency in results

❖ Based on existent and reliable public databases

❖ Time-saving

❖ Flexible and user-friendly

Multiple applications

❖ Identifying level of conservation across species at different levels

❖ Providing increased understanding of (toxicity) mechanisms across species

❖ Informing on the potential susceptibility space of chemicals in the environment 



Proposed application into ERA framework



Proposed application into ERA framework



Case-study: Ethinyl Estradiol (EE2)

Target: Estrogen Receptor 1 (ESR) - Uniprot ID: P03372 
(source: Drug Bank)

➢ Identify the mechanisms of toxicty

AOP 30: Estrogen receptor antagonism 
leading to reproductive dysfunction 

(source AOPwiki)

AOP 200: Estrogen receptor 
activation leading to breast cancer

(source AOPwiki)



Case-study: Estrogen Receptor (ESR1)

➢ Use G2P-SCAN and analyse results
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➢ Use G2P-SCAN and analyse results



(source ECODrug)

➢ Building the Weight of Evidence

(source SeqAPASS) (source Gene2Function)

Case-study: Estrogen Receptor (ESR1)



Take Home messages

No “one-size-fits-all approach”

❖ Considering several endpoints help supporting the WoE approach

Demonstrated utility of increased use of NAMs to inform ERA 

Advantages of developing more powerful predictive methods  to assess 

species conservation

❖ Allow for the identification of vulnerable species, in situations where there 

are not sufficient (traditional) data to run a comprehensive ERA. 

❖ Serve as an essential driving guide in screening ERA to inform for higher 

tier refinement
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