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Sample size

Data exclusions

Replication

Randomization

The morphological and gene-expression profiles were originally created and published by Wawer, M. J. et al., and can be downloaded from:

http://www.broadinstitute.org/mlpcn/data/Broad.PNAS2014.ProfilingData.zip

The Cell Painting images were made available by Bray et al., and can be obtained from the following link: http://gigadb.org/dataset/100351. Also available on the
Image Data Resource (IDR) under accession number idr0016 and on the Cell Painting Gallery of AWS Open Data at s3://cellpainting-gallery/cpg0012-wawer-
bioactivecompoundprofiling/. The subsets of gene expression profiles and morphological profiles used in this study are available on Zenodo: https://
doi.org/10.5281/zenodo.7729583

The assay data to reproduce the analysis in the paper is available in the project GitHub repository: https://github.com/carpenterlab/puma_project/tree/main/data
and Zenodo: https://doi.org/10.5281/zenodo.7729583
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No data collection was performed in this study. No statistical methods were used to predetermine the sample size. Final dataset after filtering
consists of 270 assays and 16,170 compounds.

The total number of compounds in the library that had the three types of information required to conduct the analysis in our project (Cell
Painting images, L1000 profiles, and assay readouts) was 16,978. We applied all pan-assay interference (PAINS) filters 49 implemented in
RDKit, which removed 786 compounds, resulting in 16,210 compounds. Next, we removed all assays without hits reducing the set of
candidate assays from 496 to 437. Then, we calculated the Jaccard score between assay hits to identify redundant assays, i.e., assays that
measure similar activity resulting in the same hits. The Jaccard similarity matrix (437x437) was thresholded at 0.7 to remove highly redundant
assays, and hierarchical clustering with the cosine distance metric was applied for determining further groups of redundant assays. Finally, we
removed frequent hitters, defined as compounds that are positive hits in at least 10% of the assays (by being hits in 30 assays or more) and an
additional step of removing assays that remain without any hit. In the end, the final dataset consists of 16,170 compounds and 270 assays.

We did not perform biological or technical replication in this study as all data was created in the previous studies. For the computational
analysis of machine learning algorithms, we performed cross validation for all settings of training experiments (see Training / Test splits
subsection in the Methods).

To allocate compounds to experimental groups, compounds were grouped into scaffolds. Scaffolds were randomly split into training and test
sets for model training (main result, spitting by scaffolds). We allocated samples by similarity of morphological or gene expression profiles
using clustering, which is not random because this allocation groups similar compounds together. The scaffold-based approach is considered
to be closer to a real-world practical scenario (for predicting properties of novel compounds). We conducted an additional experiment by




