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g
E >
S =
= ©
© (]
] Y—
Y= (]
o £
35 =
jus =
o [J]
©)]

2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Hidden dimension Hidden dimension

Figure S1. Clustermaps of attribution scores between input features and hidden dimensions for (a) drug
autoencoder and (b) cell line autoencoder. Color reflects the importance of a given feature for a given hidden dimension.
The vertical color bars next to the dendrograms represent the cluster assignment of groups of features.
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Figure S2. Effect of dependence penalty d shown for (a) drugs and (b) cell lines. First, the drug and cell line data are
passed to drug and cell line autoencoders of the DEERS model, respectively, obtaining 10-dimensional hidden representations
of all drugs and cell lines used in the analysis. The covariance matrices are calculated across drugs and cell lines in the hidden
space. The displayed covariance matrices correspond to the case where DEERS was trained without depencence penalty

(d = 0), and with dependence penalty term d = 0.1.
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Figure S3. Architecture of the models used for comparison. (a) Linear matrix factorization model (Lin MF). First, drug
and cell line data are linearly projected to 10-dimensional hidden representations. Prediction of the response of a cell line to a
drug ¥ is obtained by applying the dot product to the corresponding hidden representations. (b) Non-linear extension of the
basic linear model (Autoen MF). The dimensionality reduction is performed via autoencoders with one hidden layer. Prediction
of the response of a cell line to a drug is again obtained by taking the dot product of the corresponding, 10-dimensional hidden
representations. Drug and cell line data reconstruction errors are also included in the optimization goal.

Supplementary Tables

Table S1. Groups of features corresponding to hidden dimensions of the drug autoencoder in DEERS model. Features
are the inhibition strengths of the particular protein kinases.

Table S2. Groups of features corresponding to hidden dimension of the cell line autoencoder in DEERS model.
Hidden dimension 5 is omitted due to the lack of clear associated group of features. The “exp” suffix correspond to the gene
expresion, “mut” suffix to gene mutation, and “Tissue” prefix reflects the tissue type of the cell line.
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