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A key step in  our proposed risk assessment strategy is the identification of potential adverse outcomes for a given chemical. A Molecular Initiating Event  
(MIE) is defined as he first point of chemical-biological interaction within and organism which could lead to an adverse event. Traditionally read across: 
where the use of all relevant information (usually apical endpoints) from existing chemicals is used to predict the property of the unknown chemicals is 
used (Figure3a)  Screening assays such as ToxCast and High throughput transcriptomics  could be used to group chemicals based on biological activity  (-
logAC50/1000) and to predict potential MIE.

Introduction

In 2014 SEAC defined a human health safety assessment framework for new ingredients using non-animal approaches.
Implementing this framework poses significant data challenges and will require the integration of data from different disciplines
(Chemistry, Biology, Exposure and Toxicology). Our aim is to develop a platform that integrates diverse data to enable transformation
into knowledge and insights that can be used in risk assessments.
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Informatics Platform

SEAC’s Informatics Platform (2a) will facilitate the development of tools and data mining techniques to exploit the underlying data
resulting in improved safety assessment and mechanistic understanding of chemicals. Briefly there are two main sources of data:
1. SEAC data sources which can include unstructured (e.g. internal reports) and experimental data (e.g. transcriptomics which are

stored in GeneStack).
2. External data sources include databases such as ChEMBL, MetaBase, LINCS which provide pathway, chemical-target interaction,

adverse outcome etc.
Visualisation (2b) and query tools (2c) can be built to allow SEAC Scientists to access the data and to develop methods for the
identification of biomarkers and pathways to help inform risk assessment
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Identified MIE(s) can be used to identify the toxicity pathways (Figure 4a), downstream biological effects (Figure 4b), and adverse outcomes (Figure 4c). 
Typically we use MetaBase which is a manually curated database with: 700k protein-protein interactions and ~600 chemical-protein interactions. 
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AOP Development 

Results from combining molecular state data and knowledge-bases (Figure 5a)  could be used to define adversity and/or to develop AOPs (Figure 5b 
and 5c). Briefly, differential gene expression data are  mapped onto nodes of causal networks derived from a knowledge-base, significance statistics 
are then calculated to evaluate and prioritise the networks which could be used for AOP development.
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