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Supplementary Dataset S1. The 133 response matrices used for training and the survey results.

Supplementary Dataset S2. The layout for 6X6 and 10X10 screens (1536-well plate).

Supplementary Dataset S3. Plate-level and matrix-level QC metrics breakdown by plate.

Supplementary Figure S1. Relationship between number of raters and the inter-rater agreement (measured by Fleiss’

K).
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Supplementary Figure S2. Correlation between plate-level QC (i.e., Z’, SSMD) and matrix-level QC (mQC)
(breakdown by assay plate). The plates with negative Z” or SSMD < -75 are excluded.
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Supplementary Figure S3. Correlation between plate-level QC (i.e., Z’ or SSMD calculated using plate-level positive
controls and block DMSO controls) and matrix-level QC (mQC) (breakdown by assay plate). The plates with negative
7 or SSMD < -75 are excluded.
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Supplementary Figure S4. Correlation between Z’ (plate) or SSMD (plate) computed using plate-level positive and
negative controls and 2’ (sample) or SSMD (sample) computed using plate-level positive controls and block DMSO

controls. The plates that hold less than 12 blocks or have negative Z’ or SSMD < -40 are excluded in this analysis.
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Supplementary Figure S5. Plate-level QC and mQC for 11 screens. For each assay, we show a bar plot summary
comparing per-plate QC metrics (left) and scatter plots of the plate-level controls (right, red=positive controls,
green=negative controls). (A) CaspaseGlo assay 3785: failed positive control, good mQC; (B) CellTiterGlo assay 447:
excellent assay; (C) CellTiterGlo assay 241: excellent screen; (D) CellTiterGlo assay 5021: cell contamination; (E)
CellTiterGlo assay 6028: cell contamination; (F) CellTiterGlo assay 2850: excellent screen; (G) CellTiterGlo assay
2852: low cell viability; (H) CellTiterGlo assay 702: drift; (I) CellTiterGlo assay 703: drift; (J) CellTiterGlo assay 704:
drift; (K) CellTiterGlo assay 705: drift. Each assay was performed on various number of 1536-well plates, and we
analyzed the quality of each plate using the median and standard deviation of positive control signals (red), negative
control signals (yellow), Z’-factor, robust SSMD, and the proportion of “Good” (red) and “Medium” (green) response
matrices (assessed by mQC). The dashed lines in Z” and SSMD plots are the empirical Z” or SSMD cutoffs (£2’=0.5

and SSMD=-7). For visualization purpose, we use the negative robust SSMD wvalues.
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Supplementary Figure S6. The 133 blocks used to train mQC model and their corresponding plate data (shown as

heatmap). Red: plate-level positive controls. Green: plate-level negative control (e.g., DMSO). Magenta: the selected
block.
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