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Within the new paradigms for toxicology risk assessment, understanding the mechanisms and interactions between chemical 
exposure and biology is paramount in being able to make pragmatic decisions on safety. This shifts focus away from 
traditional apical endpoint toxicology and leads to judgements based on sound mechanistic understanding. Pathways-based 
approaches such as AOP’s are proposed as a framework for developing new approaches to assessing risk from chemical 
exposure. Key to these approaches is the molecular initiating event (MIE), which has been defined as the initial interaction 
between a molecule and a biomolecule or biosystem that can be linked to an outcome via a pathway 1. Of equal importance 
is the need to represent human biology accurately enough in in vitro models to allow meaningful mechanistic interactions. 
Such approaches capitalize on technologies that allow the user to interrogate multiple molecular pathways at the 
transcription and translational level. The present study aims to develop and refine appropriate human organotypic in vitro 
models, using a 3D Cardiac spheroid model comprising iPSC human cardiomyocytes, fibroblasts and endothelial cells as an 
initial case study, linking an understanding of MIEs to changes in molecular pathways to tissue level toxicity. A combination of
novel tissue culture methods and molecular level analysis techniques have been employed. The 3D cardiac model has been 
exposed to Cyclophosphamide at physiologically relevant concentrations, the transcriptome and proteome of this system is 
mined for appropriate changes in biological pathways. This data is then mapped to the levels at which changes are seen 
biologically (metabolic efficiency, organelle health, membrane permeability) and which are indicative of downstream toxicity.
Links between MIE’s, molecular pathways and relevant toxicological effects to human organs, when combined with exposure 
predictions, will increase the mechanistic understanding for the risk assessment of chemicals. 1. Allen, T.E., Goodman, J.M.,
Gutsell, S., Russell, P.J. (2014) Defining molecular initiating events in the adverse outcome pathway framework for risk 
assessment. Chemical Research in Toxicology; 27 , 2100-2112


