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Supplementary Fig. 1: Background information on the study design, genomic alterations, and drug
sensitivity profiles of the HGSOC samples analyzed in the study. a To investigate the transcriptional
landscape withstanding drug treatment in HGSOC, we performed high-throughput pharmacotranscriptomic
profiling using multiplexed single-cell RNA-sequencing (sScCRNA-Seq) after 24 hours of drug treatment. Using
pairwise combinations of 20 antibody-oligonucleotide conjugates against the ubiquitously expressed, cell
membrane proteins CD298 and 3,microglobulin (B2M), the live content of each well of a 96-well plate was
uniquely labelled. Subsequently, cells could be pooled and submitted to library preparation and sequencing.
The count data coming from the number of reads aligning to the barcodes is used to demultiplex the data,
prior to the state-of-the art sSCRNA-Seq filtering and data analyses. b Table reporting the FIGO stage, sample
type, key oncogenic aberrations, and treatment phase of the 5 PDCs used in this study, as derived from
whole exome sequencing and copy-number variant analyses. ¢ Density distribution of the DSSs of the 45
drugs and 8 pre-clinical models (5 PDCs and 3 representative cell lines) included in DSRT (n = 360). To aid
interpretation, a dashed line is plotted at x = 12.2, representing the 75" percentile of the DSS distribution.
This threshold denotes the point of DSS value at which drugs begin to be recognized as exhibiting a height-
ened sensitivity response.
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Supplementary Fig. 2: Overview of the 96-plexed scRNA-Seq output. a Heatmaps of the well-specific
retrieval of high-quality cells after 96-plexed scRNA-Seq from the 3 individual batches, one for each of the
examined pre-clinical model. b Violin plots illustrating the expression of B2M (top) and CD298 (bottom) in
the three models and in both control (DMSO) and cells treated with the 45 drugs included in the screening.
The data is represented as distribution of the log-normalized expression data. ¢ Average log-normalized
scRNA-seq expression data of cell type markers within control cells from JHOS2, PDC2, and PDC3. d Bar
plots illustrating the proportion (%) of model + drug treatment in each of the Leiden clusters. The proportion
is relative to the total number of cells from a particular model that received the same compound. The filling
color of the bars represents the mechanism of action (MOA) for respective compounds. For example,
nearly 100% of PDC3 cells treated with AR-42 are present in Cluster 6, and most cells from PDC2, PDC3,
and JHOS2 which have been treated with an HDAC inhibitor are also present in this cluster. e UMAP
embedding of the 36,016 cells integrated from the three HGSOC pre-clinical models, colored by cell cycle
phase.
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Supplementary Fig. 3: Subsample pseudobulk aggregates to mitigate small sample sizes in differ-
ential gene expression analysis. a Infographic illustrating the approach adopted to produce subsamples
suitable for differential gene expression analysis. b Heatmap reporting the significance of the over-repre-
sentation analysis results filtered for cancer development, progression, and therapeutics-related Reactome
pathways. The solid color bars represent the corresponding mechanism of action (MOA, top) and the
reference model (bottom). The color shading indicates the extent of the significance in over-representation
among up-regulated or downregulated genes. In case of duplicated terms, and thus present as enriched
among both up- and down-regulated genes, then the first and most significant instance was retained. For
each MOA and model, only the top 20 terms enriched among up- and down-regulated genes were retained
and filtered for the custom Reactome pathways list. ¢ Benchmark of canonical scRNA-Seq method for
differential gene expression analysis (Wilcoxon rank-sum test): bar charts illustrating the number of differ-
entially expressed protein-coding genes (|log,FC| > 0.5, FDR < 0.01) observed in the comparison of treat-
ed vs. untreated cells. The color-coded headers correspond to drug MOAs indicated in b.
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Supplementary Fig. 4: PI3K/AKT/mTOR inhibitors modulate the transcriptional regulation of caveo-
lae-related genes and RTKs found in their genomic vicinity. a Table of the PIBK/AKT/mTOR inhibitors
included in the panel for multiplexed scRNA-Seq, along with their specific target-based classification. b 3D
UMAPs of untreated and PI3K/AKT/mTOR-inhibitor treated cells, as indicated. Colors indicate the model of
origin. ¢ Genomic neighborhood of CAV7 on chromosome seven.
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Supplementary Fig. 5: CAV1 and EGFR are modulated by PI3K/AKT/mTOR inhibitors in CAVI/EGFR
expressing HGSOC. a Immunoprecipitation (IP) using EGFR antibody to assess its interaction with CAV1 in
JHOS2 cells. “Input” stands for immunoblotting of input cell lysates; Ctr IgG represents the human IgG anti-
body used as control for IP. b Immunoblots of 2 HGSOC cell lines (JHOS2 and Kuramochi) with (+) and with-
out (-) overexpression of CAV1 and treated (+) or untreated (-) with gedatolisib (concentration: 500 nM). The
assay reports the protein levels of CAV1, EGFR, and B-tubulin (used as loading control). For each of the
immunoblots, a representative of 4 independent experiments is shown. ¢ Immunoblots of JHOS2 cells trans-
fected with scrambled siRNA or siCtr, siCAV1, siEGFR, or combinations of thereof. The cells were treated (+)
with gedatolisib (concentration: 500 nM) or left untreated (-) using equal volumes of DMSO. The assay reports
the protein levels of CAV1, EGFR, and B-tubulin (used as loading control). For each of the immunoblots, a
representative of 4 independent experiments is shown. ON-TARGET"s smart pool of 4 siRNAs/target was
included in each individual transfection. d Immunoblots of 8 pre-clinical models including 3 representative
HGSOC cell lines (JHOS2, Kuramochi, and Ovsaho) and 5 HGSOC PDCs (PDC1-5) showing the protein
levels of AKT, phospho-AKT (pAKT), ERK, phospho-ERK (pERK), and B-tubulin (used as loading control). For
pAKT and pERK, the phosphorylated residue(s) are reported in parentheses. For each of the immunoblots, a
representative of 4 independent experiments is shown. Color bars indicate whether a certain model is derived
from primary or metastatic samples (top) or the concentration of gedatolisib used to treat the cells (bottom). e
IF staining of 2 representative HGSOC cell lines and 3 PDCs showing CAV1 or EGFR (in red) levels, and DAPI
(in blue) for nuclei. For each of the inhibitors, a concentration of 500 nM was used to treat the cells for 48
hours. The side color bars indicate whether a certain model is derived from a primary or a metastatic sample.
Scale bar: 20 ym. f Box plots reporting the cell subtype and FIGO stage (lI-IV)-specific mMRNA expression of
CAV1 and EGFR in TCGA ovarian cancer samples (n = 429). The box plots illustrate (top-bottom) the
five-number summary of each data group: minimum expression as log,TPM, first (lower) quartile, median,
third (upper) quartile, and maximum expression. g Proportion of deconvoluted epithelial (cancer) cells and
fibroblasts in TCGA ovarian cancer samples analysed in g (n = 429). The box plots illustrate (top-bottom) the
five-number summary of each data group: minimum proportion, first (lower) quartile, median, third (upper)
quartile, and maximum percentage.



Supplementary Fig. 6
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Supplementary Fig. 6: Combinatorial therapy using PI3K/AKT/mTOR inhibitors and gefitinib shows
higher cytotoxicity than monotherapy in CAV1/EGFR expressing HGSOC cells. a, b Bar charts
depicting the normalized cell survival of HGSOC cells where CAV1 was overexpressed via ectopic trans-
fections (b) or either CAV1 or EGFR were knockdown via siRNA (c). The cells were either left untreated
(control) or treated with indicated drugs for 72 hours. Cell survival was measured with CellTiter-Glo® assay
and represented as mean + SD of n=4 (n= 3 for samples reporting 1 in the respective bar)technical repli-
cates. For the untreated samples, the average of the detected levels was set to 1 for comparison with the
treated samples. The concentrations of gedatolisib and gefitinib used for JHOS2 were 500 nM and 5 uM,
respectively. For Kuramochi cells, concentrations of 100 nM and 1 uM were used for gedatolisib and gefi-
tinib, respectively. The significance of the pairwise differences between different experimental conditions
was computed using the unpaired, two-tailed Student’s t-test (ns, p > 0.05; *p < 0.05; **p < 0.01; ***p <
0.001; ****p < 0.001). ¢ Bar charts depicting the normalized cell survival of HGSOC cells untreated (con-
trol) or treated with indicated drugs for 72 hours. Cell survival was measured with CellTiter-Glo® assay and
represented as mean x SD of n=5 technical replicates for PDCs and n = 7 for the commercially available
cell lines. For the untreated samples, the average of the detected levels was set to 1 for comparison with
the treated samples. The following drugs and respective concentrations were used: afuresertib, 50 nM for
JHOS2 and Kuramochi, 1 uM for PDC1-3; AZD-8186, 500 nM for JHOS2 and Kuramochi, 1 uM for
PDC1-3; idelalisib, 500 nM for JHOS2 and Kuramochi, 2 yM for PDC1-3, pictilisib: 500 nM all the models;
sapanisertib, 50 nM for JHOS2 and Kuramochi, 100 nM for PDC1-3. Color bars indicate the classification
CAV1 protein levels verified via immunoblotting as in Figure 5a. The significance of the pairwise differences
between different experimental conditions was computed using the unpaired, two-tailed Student’s t-test
(ns, p > 0.05; *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001). d Gene structures of the 5 main CAV1
isoforms. e Expression levels of the 5 main CAV1 isoforms in PDC1-3 (single samples; n=1) and in
normal ovary tissue as extracted from GTEx. The GTEx samples are reported as mean =+ SD of n=195
normal ovary samples.



Uncropped Western blots related to Supplementary Figure 5a.
Black squares indicate the bands shown in Figures.
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Uncropped Western blots related to Supplementary Figure 5b.
Black squares indicate the bands shown in Figures.
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Uncropped Western blots related to Supplementary Figure 5c.
Black squares indicate the bands shown in Figures.
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Uncropped Western blots related to Supplementary Figure 5d.

Black squares indicate the bands shown in Figures.
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Uncropped Western blots related to Supplementary Figure 5d.
Black squares indicate the bands shown in Figure.
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