Supplemental materials

Supplemental methods
RNA-sequencing

Total RNA was extracted from cell pellets using a Quick DNA/RNA Miniprep Plus Kit (Zymo
Research) per manufacturer’s instructions with DNase digestion. RNA quality was assessed using
RNA High Sensitivity ScreenTapes and Reagents and analyzed on a TapeStation 4200 instrument
(Agilent) and quantified using a Qubit™ RNA Broad Range Kit (Thermo Fisher Scientific). cDNA
library prep was performed using the KAPA mRNA HyperPrep Kit (Roche) according to
manufacturer’s directions with 300ng input and the following modifications: RNA fragmentation at
94°C for 6 minutes, 10 cycles of PCR amplification. Libraries were QC’d using a Qubit™ 1x dsDNA
High Sensitivity Kit and High Sensitivity D1000 ScreenTapes. Libraries were equimolarly pooled to
750pM loading concentration. Sequencing was performed on a NextSeq 1000 P2 100 cycle cartridge
according to lllumina protocols. For all RNA-seq experiments, the same library pool was sequenced

over multiple runs to achieve the necessary level of sequencing depth.

RNA-sequencing analysis

BCL to FASTQ conversion was performed on instrument using lllumina’s DRAGEN DRAGEN
BCL Convert v3.8.4 for NextSeq 1000/2000. FASTQ files were then used as input into the NextFlow
(v22.04.5") pipeline nf-core/rnaseq pipeline (v3.8.12) using genome GRCh38 for alignment and
annotation. From pipeline reports of sequencing QC, aligned reads ranged from 25.7 - 40.6 million
paired-end reads (mean: 34.4M, standard deviation +/- 3.3M).

Subsequent analysis was performed on the Salmon gene count matrix. T-SNE was used for
nonlinear visualization of the gene counts across cell lines. The Salmon gene count matrix was

transformed using DESeq2’s median of ratios normalization technique®. After performing a log



transform and standardization of the normalized counts, the top 1000 variable genes were plotted
using sklearn’s implementation of t-SNE.

Gene enrichment analysis of the GO pathways for the top 1000 variable genes was performed
using gprofiler*5. This was followed by Revigo clustering of the enriched GO pathways®. Principal
component analysis (PCA) was performed with the DESeq2::plotPCA command on Salmon counts
transformed using DESeqg2::vst to determine if any likely sample swaps existed, as well as to confirm
the consensus subtypes inferred from the literature. Data was plotted with ggplot2.

Differential analysis was performed separately for each sensitive/resistant pair of cell lines,
using DESeq2::DESeq with model design ~ Cell line + Replicate. Genes that were differentially
expressed with an adjusted p value < 0.05 were designated as differentially up/down regulated
genes. Subsequently, gene ontology was performed using clusterProfiler to determine which of the
GO biological pathways were overrepresented in the differentially expressed genes (considering
up/down regulated genes separately). Finally, Revigo’s rrvgo package was used to cluster and
summarize the overrepresented pathways.

Gene signatures: After transforming the gene expression values using DESeq2’s median of
ratios normalization technique, each OVCA cell line was compared to the CLOVAR subtype gene
signature, which is a gene signature predictive of HGSC subtype’. Comparison with this gene
signature results in four scores per OVCA cell line, one for each of the four CLOVAR-annotated
subtypes: mesenchymal, proliferative, differentiated, and immunoreactive. The TumorDecon python
package was used to perform this analysis, using the parameters specified in the original CLOVAR
paper 8. This consisted of using ssGSEA with an alpha value of 0.75 as the deconvolution method
followed by normalization based on random permutations of the gene rankings’. A linear regression
analysis was conducted to investigate the relationship between 1Cso values and CLOVAR
differentiated scores across the HGSC samples. This analysis showed a positive correlation between
ICs0 and CLOVAR differentiated score, with p < 0.05. To further investigate this relationship, the same

deconvolution techniques were applied to the dataset of isogenic cell lines. A mixed-effects model



was used to explore the association between resistance and the CLOVAR differentiated score, using
a discrete resistant/sensitive annotation and accounting for the grouping of cell lines by isogenic line.
This analysis showed that resistant classification was associated with a 12% higher CLOVAR

differentiated score, with p < 0.001.
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Supplemental Table and Figure Legends

Supplemental Table 1. Cell line sources, culture conditions, and assay cell densities for each cell

line used in our study.

Supplemental Table 2. Summary of cell line subtype classification from literature review. *Detail not
found in published data but stated in information provided by the cell line supplier. Literature

summaries of performance in spheroid cultures and mouse xenografts is also summarized.

Supplemental Table 3. Homologous recombination deficiency (HRD) scores and ploidy estimates for
OVCA cell lines. In the HRD tab, the scarHRD HRD score is reported as HRD.sum. Presence of copy
number signatures related to HRD are reported as a value of 1 in the “HRD CN signature”. Mutations
to common HRD-related genes are also specified by gene, where numeric values indicate the known
allelic fraction. In the ploidy tab, ploidy indicates the value from CCLE data. Presence of copy number
signatures related to genome doubling and diploidy/tetraploidy are shown as a value of 1. Fraction

genome altered is also reported based on CCLE data.

Supplemental Table 4. (A) Cisplatin and Carboplatin ICso values for each cell line used in the study,
including isogenic platinum resistant cell lines created in our laboratory. All values are from a 72 hour
assay. (B) Differential gene expression analysis of HGSOC cell lines, comparing resistant cell lines to
sensitive cell lines, such that a positive log2 fold change indicates higher expression in resistant cell
lines. (C) Differential gene expression analysis of isogenic platinum-resistant pairs, such that a
positive log2 fold change indicates higher expression in the resistant cell line compared to their

sensitive parental counterpart.



Supplemental Figure 1. Principal component analysis (PCA) on gene expression across 36 OVCA
cell lines included in the study. (A) DepMap Celligner plot of cell lines (circles), TCGA tumors (+), and
other samples such as PDXs (triangles), where distance of points is based on similarity of gene
expression of samples. Colors are based on the subtype currently defined in DepMap, not based on
our annotations. Inset shows clusters of cell lines in which OVCARS, 59M, and TYKnu are highly
related. (B) PCA plot of the first two principal components (PC1 and PC2). Color coding represents
the literature-supported subtype classifications. Subtype abbreviations are: DDEC = Dedifferentiated
Endometrial Carcinoma, EOC = Endometrioid Carcinoma, HGSOC = High-Grade Serous Ovarian
Carcinoma, LGSOC = Low-Grade Serous Ovarian Carcinoma, MUC = Mucinous, OCCC = Ovarian
Clear Cell Carcinoma, SCCOHT = Small Cell Carcinoma of the Ovary, Hypercalcemic Type. (C) Top
20 contributing genes to each of the first two PCs. Loadings were ranked by absolute value for each
PC, and the corresponding loading rank for each gene in the reciprocal principal component is

shown.

Supplemental Figure 2. Association of between homologous recombination deficiency (HRD) scores
and ploidy estimates for OVCA cell lines. (A) ScarHRD scores are plotted for each OVCA cell line in
CCLE, then labeled blue if the cell line also had a homologous recombination-related copy number
signature etiology associated with it. (B) Ploidy estimates from CCLE for OVCA cell lines adjusted
such that 0 indicates diploidy are plotted. Bars are colored light green for presence of tetraploidy
copy-number signatures (CN2, CN10, CN12) and dark green for presence of diploidy copy-number
signatures (CN1, CN9). Unweighted copy number signature contributions for each cell line. (C) Copy
number signature analysis for OVCA cell lines in CCLE dataset. The stacked bar plot is the
unweighted equivalent of Figure 2. Copy number signatures are colored by shared etiologies, as

described in figure legend to the right.

Supplemental Figure 3. Isogenic platinum-resistant pair drug response and gene expression



relatedness. Cisplatin drug dose response curves. Error bars represent standard error of the mean

across 3-4 independent replicate experiments, each with 3 technical replicates.

Supplemental Figure 4. Volcano plots showing differentially expressed genes in the platinum
sensitive/resistant isogenic cell line pairs divided into categories related to platinum resistance. Based
on previous literature review of genes associated with platinum-response'?, genes were categorized
based on seven main, non-mutually exclusive mechanisms of resistance, which are plotted
individually. Point size indicates the strength of evidence for contribution to platinum resistance, and
points are colored green if directionality of change with resistance is positively correlated with the
log2-fold change observed in our data, and red if directionality of change was negatively correlated

(opposite direction) as the log2-fold change observed in our data.

Supplemental Figure 5. Representative images of a scratch wound healing assay for the PEA1/2
isogenic cell line pair. Red lines indicate the manually annotated scratch boundary, where it could be

found.

Supplemental Figure 6. Representative flow cytometry data for CD133 and ALDEFLUOR (ALDH
activity) for each isogenic cell line pair. DEAB is an inhibitor of ALDH enzymes that serves as a
baseline negative control in the ALDEFLUOR assay. Negative control for CD133 stain is isotype

control. Plot shown were first gated on live cell population.
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Supplemental Figure 6A - OVCARS3 Isogenic Lines
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Supplemental Figure 6B - OVCAR4 Isogenic Lines
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Supplemental Figure 6C - PEA Isogenic Lines
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Supplemental Figure 6D - PEO Isogenic Lines
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