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Introduction: Bridging Emerging Technologies And Chemical Safety Assessments

Advances in stem cell technologies and organotypic culture methods have the potential
to overcome major limitaitons in contemporary risk assessment:

» Limited interpretability of animal model-derived data
» Low-throughput asssociated with in vivo testing (“Chemical Data Gap”)

» Standardized, rather than chemical-specific population-level adjustment factors
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The implementation of organotypic culture models in human health safety assessments is
impeded by the lack of multidimensional high-throughput testing strategies that are:

> Functionally and physiologically-relevant!.2 \/
» Medium- to high-throughput applicable format!-? \/
» Amenable for in vitro-to-in vivo extrapolation (physiologically-relevant exposure levels)? /

> Capable of estimating inter-individual susceptibilities to adverse chemical effects ?
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| Goal: Demonstrate the potential of organotypic culture systems to fill crucial needs in ‘
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iPSC cardiomyocytes:

A human organotypic in vitro model for cardiotoxicity testing
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= Population Variability Assessment in iPSC Cardiomyocytes:
Study Design and Data Integration

Experimental Design

Diversity in a Dish Concept for Cardiotoxicity Testing
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Presenter
Presentation Notes
HPV = High Production Volume (> 1 million lbs/year)
MPV = Medium Production Volume (>25000, but less than 1 million lbs/year)
IRIS = Integrated Risk Information System
TRI = Toxic Release Inventory
CCL 1&2 = 

ACToR = Aggregated Computational Toxicology Resource


Ca?* Flux is a Cardiophysiology Indicator with Individual Specificity

in Untreated Cardiomyocytes
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Inter-Individual Differences in Baseline Cardiophysiology are Reflected in

Phenotypic Responses to Chemical Treatments
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Inter-Individual Differences in Baseline Cardiophysiology are reflected in

concentration-responses to chemical treatments
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Population-level concentration-response data are amenable for IVIVE and

derivation of chemical specific adjustment factors.




Summary & Outlook

1. Collected Ca?* flux and HC-Imaging data plus cell lysates for HT-transcriptomics in
concentration-response for ~140 chemicals in iPSC-derived cardiomyocytes

= Data acquisition is complete for first batch of cells from 27 donors
= |dentical data sets will be generated for cells from an additional 70 donors
= HT-transcriptomics currently underway

2. Observable variability in baseline cardiophysiological parameters

= not attributable to technical variation in plating efficiencies
=  jsanimportant factor to be considered for evaluation of chemical effects

3. Chemical treatments qualitatively reflect the anticipated phenotypic responses
= Qualitative characteristics remain consistent for the vast majority of chemicals
4. Quantitative variation in responses to chemical treatments is observable

= Differences in chemical-associated potencies are an indicator of biol. variability
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