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[bookmark: Sup_fig_1]Supplementary Figure 1. Plate layout for chemical exposures and cell painting in a 96-well plate. Three phenotypic chemicals were included in each plate with eight concentrations of staurosporine (cytotoxic control) and sorbitol (negative control) and eight wells treated with the vehicle control (0.5% v/v DMSO). Eight concentrations of each reference compound were included, with the highest concentration in row A and the subsequent concentrations decreasing by half-log unit.
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[bookmark: Sup_fig_2]Supplementary Figure 2. Distribution of fields of view across a single DMSO-treated well in a 96-well plate.

[image: A graph of different types of chemical substances

AI-generated content may be incorrect.]
[bookmark: Sup_fig_3]Supplementary Figure 3. Comparison of the benchmark concentrations (BMCs) of the phenotypic reference compounds calculated in the four independent experiments in this study (HC). In analysis 1, each plate was normalized independently to the median and median absolute deviation (MAD) of DMSO-treated cells within the plate. In analysis 2, four plates within each experiment were treated as one 384-sample dataset and were normalized to median and MAD of all DMSO-treated cells across the four plates. The bars represent the 95% confidence intervals (CI) of the BMC values.
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Supplementary Figure 4. Comparison of the benchmark concentrations (BMCs) of the phenotypic reference compounds in the Nyffeler et al. (2020) dataset re-calculated using our modified pipeline. In the “All chem” analysis, one covariance matrix containing all test compounds was generated for each of the 51 plates. In the “Ref Only” analysis, the data for reference compounds were isolated before generating a covariance matrix for each plate. In Nyffeler et al. (2021), 48 384-well plates were divided into 12 groups, each containing four plates from independent cell cultures that were all treated with the same dose plate. Each plate contained rapamycin, etoposide, Ca-074-Me, and berberine chloride as phenotypic positive controls. The bars represent the 95% confidence intervals (CI) of the BMC values.
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Supplementary Figure 5. Linear regression of cell count against Mahalanobis distance across different control groups. Control groups correspond to specific plate columns (Column 1–12) or rows (Row A–H).  The blue line represents the linear regression fit across all data points, with the shaded area denoting the 95% confidence interval. The adjusted R-squared value indicated that 0.79% of the variance in Mahalanobis distance was attributable to the variance in cell count.
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