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Extended Summary of MOSAIC Components

1 Chemical-genetic Interaction Profiles

The sensitivity or resistance of deletion mutants in the presence of a compound is provided as part of the CG interaction data. MOSAIC
provides a table of CG interaction scores for compound queries (~13,000 compounds) or gene queries (~300 gene mutants in the yeast
diagnostic pool). A negative CG interaction indicates that a deletion mutant is sensitive to a compound; conversely, a positive CG interaction
indicates that a deletion mutant is resistant to a compound. These data are provided as part of MOSAIC, either in the form of a CG interaction
profile (for a compound query) or as a list of conditions that a deletion mutant is sensitive or resistant to (for a gene query).

2 Gene-level Target Prediction

A gene-level target prediction is made based on the similarity between the CG interaction profile and a genetic interaction profile (Parsons et
al., 2004; Parsons et al., 2006; Costanzo et al., 2010). A genetic interaction is when growth of a double mutant differs from expectation based
on the single gene deletion effects. Compound and gene queries both return the table of relevant gene-level target prediction scores, which are
computed using the inner product between a CG profile and all £2-normalized genetic interaction profiles. A high score between a CG profile
and a genetic interaction profile indicates that the compound’s effect phenocopies those of the gene deletion, suggesting that the compound
perturbs the function and/or the proteins encoded by the gene. Using the MOSAIC website, researchers can quickly browse and form
hypotheses based on these gene-level target predictions.

3 Bioprocess-level Target Prediction

A Gene Ontology biological process prediction is computed by mapping the gene-level target prediction scores onto GO biological process
terms as described in (Simpkins et al., 2017). The table of Gene Ontology biological process predictions is displayed for compound queries, and
the table of compounds predicted to a Gene Ontology biological process term is displayed for Gene Ontology queries. For example, Nocodazole
binds tubulin and blocks microtubule formation. A query of “Nocodazole” will return a process prediction to “tubulin complex assembly”
(GO:0007021). These Gene Ontology predictions, called bioprocess-level target predictions, are calculated by comparing the observed gene-
level target prediction scores within a GO biological process to empirical null distributions of the same scores generated from experimental
negative controls, resampled CG profiles, and shuffled gene-level target predictions (Simpkins et al., 2017). MOSAIC allows researchers to
quickly generate a list of compounds predicted to target a specific cellular process of interest, enabling efficient identification of candidate
compounds with a desired mode-of-action.

4 Chemical Structure and CG Profile Similarity

Compound similarity searching can be useful for expanding lists of candidate compounds. MOSAIC provides access to both structural
similarity and functional similarity (CG interaction profile similarity) for compound queries. The compound structural similarity is calculated
using the All-Shortest Path (ASP) structure descriptor (depth 8) combined with the Braun-Blanquet similarity coefficient, whose performance



was superior to several other alternatives in connecting chemical structures to compound functions (Hinselmann et al., 2011; Safizadeh et al.,
2017). Functional similarity measures are calculated using Pearson correlation applied to the CG profile. These two similarity approaches can
be compared to understand how structure modulates the effect of a compound on a cell.
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