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Abstract

The contaminants of emerging concern (CECs), such as endocrine disrupting compounds (EDCs), pharmaceuticals, personal care
products (PPCPs) and nanomaterials, are anticipated to greatly increase the demands for their toxicity, ecological effects and risk
assessments. Current whole animal/organism exposures-based methods used for regulatory decision-making in ecotoxicology are
resource and time-intensive and, they provide little information on toxicity mode of action (MOA) and cellular level sub-lethal impact.
Alternative and/or complimentary toxicity screening methods, which are less costly, yet with informative endpoints are needed.
Recently, we have explored the application of a toxicogenomics approach for toxicity assessment and screening of CECs, using a
comprehensive GFP-infused bioluminescent whole cell array. Compared with traditionally microarray technology, this method is
simpler and faster, and therefore is feasible for screening a large number of chemicals. Furthermore, it provides multi-dimensional
transcriptional level effect information, by adding a temporal dimension to the gene expression data, and therefore can more
accurately reflect the chemical-induced cell responses that are time-dependent. We demonstrated that toxicogenomic data could also
be used to potentially identify and classify compounds with similar MOAs (mode of action) while gaining diagnostic insights into the
causal agents. One of the main challenges in applying toxicogenomics for environmental monitoring is the lack of a quantitative
method to convert the rich toxicogenomic information into a readily usable and transferable format that can potentially link to
regulation endpoints and be incorporated into ecological risk assessment and regulatory framework. We proposed a new
transcriptional effect level index (TELI) that exhibited a dose-response relationship and allowed for linking (“phenotype anchoring”)
the transcriptional level effects to conventional toxicity endpoints. Cross-species comparison and extrapolation is another key aspect
related to predictive and mechanistic toxicity assessment to overcome the limitation of data generation ability. We have compared
genotoxicity across three different species for variety of compounds and demonstrated the possibility of cross-species extrapolation
with stress-response pathway ensemble based toxicity assessment.
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