High-throughput H295R Steroidogenesis Assay: Utility as an Alternative and a
Statistical Approach to Characterize Effects on Steroidogenesis
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Reproducibility of the maxmMd Metric

Introduction An Example of the mMd and maxmMd Computation

Background: A high-throughput (HT) H295R assay was developed as part of the U.S. EPA’s ToxCast
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Objectives:
» Develop a statistical analysis that integrates data from 11 steroid hormones into a single numeric
value that indicates the magnitude of effect on steroidogenesis in the HT-H295R assay OECD
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four times as far from conc 1 as is conc 2.

The general approach for the Mahalanobis distance for this analysis is as follows: Su mma ry d nd FUtu re Di rECtionS

» For each chemical, the mean Mahalanobis distance (mMd) at each test concentration was
calculated, i.e. the Mahalanobis distance scaled by the square root of the number of measured

» The maximum mean Mahalanobis distance (maxmMd) is a reproducible and quantitative metric to determine the P Comparison of the HT-H295R screening data analyzed by ANOVA with the summary results available from

hormones for a test chemical (which ranged from 7 to 11) magnitude of chemical perturbation of steroidogenesis in HT-H295R representing a data-driven option for evaluating the OECD validation study suggests that the HT-H295R assay predicted T and E2 effects well.
> The maximum mMd (maxmMd) value for each chemical was selected to indicate the magnitude of lists of chemicals. The maxmMd appears to increase for more potent chemicals. » Future efforts will consist of incorporating additional assay data (nuclear receptors, CYP assays) as well as
» The number of steroid hormone significantly perturbed in the HT-H295R assay does not indicate the magnitude of developing a pathway-based kinetic model of steroidogenesis in the HT-H295R assay.

steroidogenesis pathway perturbation. . _ : ' . .
effect on steroidogenesis, whereas the maxmMd can differentiate strong and weak modulators of steroidogenesis.
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