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Appendix Figure S1. Quality control.

Images showing experimental artefact, such as autofluorescence of AC-93253 iodide,

were removed from the analysis.

Here, a high fluorescence background and the occurence of fluorescent speckles (arrows)

can be seen in the TRITC channel used to detect actin via Phalloidin-TRITC staining.

Image of DMSO treated cells is included as a reference, showing low fluorescence background
and specific actin staining.
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Appendix Figure S2. Phenotypic features.

A Feature names to Figure 1C. Linear decomposition selected a final set of 20 phenotypic
features.

B Feature names to Figure 1D. Phenotypic features are grouped in 5 phenotypic
categories and span phenoprints.

C Feature names to Figure 2 and 4. Phenotypic interactions for the selected 20 features
are grouped in 5 phenotypic categories.
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Appendix Figure S3. Quantitative analysis of chemical-genetic interactions

across multiple phenotypic features.

Chemical-genetic interactions were calculated for all 20 phenotypic features as described.
Colchicine and BIX01294 show multiple interactions in CTNNB1 wt cells.

Phenotypic chemo-genomic interactions are shown unscaled.

Interactions are further categorized in positive and negative interactions according to

the sign of interaction terms (see Material and Methods for details). * adjusted p-value < 0.01.
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Appendix Figure S4. Significant multiparametric chemical-genetic interactions.

Chemical-genetic interactions were calculated for all 20 phenotypic features as described.
A total of 193 compounds revealed significant interactions and their respective

interaction spectra are plotted alphabetically.

Interactions are scaled from 0-1. * FDR < 0.01, highlighted in red.
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Appendix Figure S5. Strong main effects of gene KO and associations of isogenic cell lines.
A Cell number for each isogenic cell line tested after 48h growth under control conditions
(DMSO treatment). Particular isogenic cell lines display a pronounced phenotypic effect, i.e.
impaired proliferation as compared to parental HCT116 cells.

B Unsupervised clustering of isogenic cell lines based on their 20-feature phenotype signature
reveals that the parental HCT116 cell lines from two different sources cluster tightly together.
CTNNB1 wt cells and AKT1/2 KO cells cluster apart from the other cell lines,

indicating that the KO of respective genes induces strong phenotypic main effects.

C Unsupervised clustering of the phenotypic chemical-genetic interaction profiles for

all drugs on all 20 phenotypic features reveals that the parental HCT116 cell lines from

two different sources cluster tightly together. KRAS wt cluster together with MEK1 KO

and not with MEK2 KO cells, indicating the key role of MEK1 in KRAS signaling.
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Appendix Figure S6. Synthetic lethal pharmacogenetic interactions.
Bendamustine specifically impaired the growth of AKT1/2 KO cells.

Disulfiram specifically impaired the growth of MEK1 KO cells.
Actin = red, DNA = cyan.
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Appendix Figure S7. Bendamustine and disulfiram interaction spectrum.

A Bendamustine interaction spectrum. Bendamustine revealed chemical-genetic interactions
across multiple phenotypic features including cell number in AKT1/2 double KO cells

(highlighted in red).

B Disulfiram interaction spectrum. Disulfiram revealed chemical-genetic

interactions across multiple phenotypic features, including cell number in MEK1 KO cells
(highlighted in red). Phenotypic chemo-genomic interactions are shown unscaled which reveals
that interactions are rare. Interactions are further categorized in positive and negative interactions
according to the sign of interaction terms. * adjusted p-value < 0.01.
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Appendix Figure S8.

Clustering of chemical-genetic interactions.
Unsupervised clustering based on the
correlation of interaction profiles of all

genetic backgrounds for 20 phenotypic features.
Color coding visualizes automated cluster
analysis using a 0.6 height cutoff for the cluster
tree and the inclusion of >2 and <10 drugs

per cluster.

Unique drug identifiers for compounds in

the LOPAC library as supplied by Sigma

as well as compound names are depicted

(see also Table EV1).
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Appendix Figure S9. Association between clustering of compounds as shown in Fig 5A and
respective interaction spectra for drugs within clusters.

While in some instances the similarity of drug profiles was a result of coordinated subtle covariation
across multiple cell lines and phenotypes, in other cases it was driven by the similarity of distinctive
phenotypes of individual cell lines.

For example, the CK2 inhibitors DMAT and TBBz (cluster C5) affected nuclear shape features
specifically in cells with only the wildtype copy of PI3KCA (HCT116 PISBKCA wt +/ mt -).

The clustering of the compounds ARP101 and YC-1 in C15 was driven by their distinct phenotypes
in cells with only the wildtype copies of CTNNB1 (HCT116 CTNNB1 wt +/ mt -) and PI3KCA
(HCT116 PIBKCA wt +/ mt -).

The clustering of compounds in C18 was driven by distinctive interactions with MEK1 KO cells.
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Appendix Figure S10. Integration of phenotypic profiling and chemical-genetic interaction

mapping improves resolution.

Unsupervised clustering based on profile correlation using data only on cell number for all twelve
genetic backgrounds screened (Genotype), using data from image-based phenotypes of one

genetic background (parental HCT116; P2) (Multiparametric phenotypes), or using interaction profiles
derived from both genetic backgrounds and image-based phenotypes (Genotypes and multiparametric
phenotypes). Each heatmap is ordered based on individual clustering of respective datasets. Blue
squares indicate compounds in cluster C4, red squares indicate compounds in cluster C18 (see

Fig 5A). In contrast to the low-resolution obtained for genotype or multiparametric phenotype analysis,
the combination of phenotypic profiling with chemical-genetic interaction mapping provides

distinct high-resolution clusters.
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Appendix Figure S11. Image-based chemical-genetic interaction analyses outperforms other methods.

A Compounds that share chemical similarity have a higher correlation of interaction profiles as compared
to drugs that do not share chemical similarity, as indicated by the shift of the empirical cumulative

density function (ECDF) for shared structures (red curve) compared to non-shared structures (blue curve).
Genotype: data only on cell number using 12 genetic backgrounds; Multiparametric phenotypes: data

using image-based phenotypes of one genetic background (parental HCT116; P2);

Genotypes and multiparametric phenotypes: interaction profiles derived from both genetic backgrounds

and image-based phenotypes.

B Resolution index (A AUC) which displays the performance with which
each strategy separated drugs that share/do not chemical similarity is shown for aforementioned
approaches (see methods for details).
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Appendix Figure S12. The EGFR inhibitor tyrphostin AG555 impairs proteasome function.
Tyrphostin AG555 increases Ubiquitin abundance. Western blots of total ubiquitin levels after
24 h treatment with compounds at a concentration of 5 uM in HCT116 cells. Tyrphostin AG555
increases the abundance of Ubiquitin, which indicates proteasome inhibition. The proteasome
inhibitors MG132 and bortezomib served as positive controls. EGFR inhibitors AG1478 and

DAPH did not increase the abundance of ubiquitin. Representative example of 4 independent
experiments is shown.



