Supplementary Information

Supplementary notes

Supplementary Note 1. Consolidating experimentally identified SL interactions from

CRISPR screens

To compare SLIdR’s predictions with established SL interactions, we focused on experimentally
identified SL interactions from in vitro SL screens and combinatorial CRISPR screens. While the
list of interactions for the former was obtained from Lee et al.’s’ study, for CRISPR-based SL
interactions, we consolidated 24,651 experimentally identified SL interactions from 10
combinatorial CRISPR screens?' with 13 shared interactions across the screens. Since SLIdR
predicts only SL interactions, we retained pairs with negative genetic interactions (GI) scores
from the works of Horlbeck et al.# and Norman et al.”. DeWeirdt et al.”” provided a ranked list of
SL partners for PARP1, BCL2L1, and MCL1, and we retained the first 100 for each. It should be
noted that the majority of these experiments were performed in a few selective cell lines, and
several studies focused only on identifying paralog pairs and SL partners for specific driver

genes.
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Supplementary figures and figure legends
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Supplementary Fig. 1. Confounding in pan-cancer analysis and comparison of results
from different multiple testing methods. a Bubble-plot summarizing the significance
(-log10(p-value)) of different driver genes (x-axis) pairing with the same SL partner gene (y-axis)
as predicted by SLIdR in the pan-cancer analysis after filtering out false positives from multiple
testing. The p-values are computed using one-sided IH-test. b Corresponding list of significant
SL pairs after accounting for confounding mutations and performing causal inference using
matching-based potential outcome models. ¢ An example illustrating the consensus between

SLIdR hits and hits resulting from controlling the false discovery rate (FDR) at 10%.



Venn-diagram comparing SLIdR hits and hits reported after multiple testing corrections with

FDR (10%) and Bonferroni (10%) methods in liver cancer.
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Supplementary Fig. 2. Significant drugs from PRISM screen. Barplot of the number of
significant candidate drugs (a = 0.1) in pan-cancer and cancer type-specific settings on the
primary PRISM repurposing dataset. The dark blue stacks correspond to drugs that are

significant after multiple testing correction (g-values <= 0. 2).
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Supplementary Fig. 3. Performance assessment on simulated data. ROC curves (top) and
Precision-Recall curves (bottom) for predictions of SL pairs using SLIdR, Wilcoxon-test, and
t-test on simulated data for a Liver, b Bone, and ¢ Ovary site-specific cancers, respectively. The
simulated data for liver, bone, and ovarian cancers included 13, 7, and 14 cell lines,
respectively. The mutation data were taken from the cancer type-specific analysis on Project
DRIVE dataset. For a given cancer type, the corresponding viabilities were simulated such that

the data comprised 30 ground truth SL pairs between driver genes and perturbed genes.
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Supplementary Fig. 4. Functional validation of SL interaction between ARID1A and
TEAD1. a,b RNA expression level (fold-change) of ARID1A and TEAD1 relative to GAPDH in
(a) Huh-7 and (b) HLE. RNA levels were assessed by quantitative real-time PCR (qPCR). ¢,d
Cell proliferation assay in HLE cell line (c) transfected with control siRNA or ARID1A and

TEAD1 siRNA alone or in combination, or (d) transfected with control siRNA or ARID1A siRNA



and treated with DMSO or verteporfin (1uM). e Dose-response curve of verteporfin in HLE cells
transfected with control or ARID1A siRNA. f Apoptosis assay using AnnexinV and propidium
iodide (PI) staining of HLE cells transfected with control or ARID1A siRNA 48 hours after
treatment with DMSO or verteporfin (0.5uM). Error bars represent mean (+/- SD) from n=2
replicated. For all experiments performed, statistical significance was assessed by two-sided

multiple t-tests (* P < 0.05, ** P <0.01, *** P < 0.001).
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Supplementary Fig. 5. Functional validation of SL interaction between AXIN71 and URI1
and non-lethal interaction between AXIN71 and TP53 as negative control. a Viability scores

of AXINT mutant vs wild-type (WT) HCC cell lines with URI1 knockdown from Project DRIVE



dataset, where n = 13 HCC cell lines subject to URI1T knockdown experiment. Data are
presented as boxplots: Mutant = {min = -1.894, lower (1st Qu.) = -1.2975, middle (median) =
-0.9515, upper (3rd Qu.) = -0.70675, max = -0.495} and WT = {min =-0.285, lower (1st Qu.) =
-0.1760, middle (median) = -0.0870, upper (3rd Qu.) = 0.16950, max = 0.323}. b RNA
expression level (fold-change) of URI1 relative to GAPDH in SNU449 cells transfected with
control siRNA (grey) or URI1 siRNA (blue). RNA levels were assessed by quantitative real-time
PCR (qPCR). ¢ Cell proliferation assay in SNU449 cell line (AXIN1 mutated) transfected with
control siRNA (grey) or URI1 siRNA (blue). d RNA expression levels (fold-change) of URI1 (left)
and AXIN1T (right) relative to GAPDH in Huh-7 cell line transfected with control siRNA (grey),
URI1 siRNA (light blue), AXIN1 siRNA (dark blue) or both (red). e Cell proliferation assay in
Huh-7 cell line (AXIN1T WT) transfected with control siRNA (grey), URI1 siRNA (light blue),
AXINT siRNA (dark blue) or both (red). f Apoptosis assay using AnnexinV and propidium iodide
(PI) staining in Huh-7 cell line (AXIN1 wild-type) transfected with control siRNA (grey), URI1
siRNA (light blue), AXIN1 siRNA (dark blue) or both (red). Quantification of the mean
percentage of apoptotic cells (AnnexinV+) and live cells (PIl-/AnnexinV-) across the different
groups (n=4) (right). g Viability scores of AXINT mutant vs wild-type (WT) HCC cell lines with
TP53 knockdown from Project DRIVE dataset, where n = 13 HCC cell lines subject to TP53
knockdown experiment. Data are presented as boxplots: Mutant = {min = -0.67, lower (1st Qu.)
= -0.6035, middle (median) = -0.4595, upper (3rd Qu.) =-0.3260, max = -0.304} and WT = {min
= -0.45, lower (1st Qu.) = -0.4175, middle (median) = -0.3670, upper (3rd Qu.) = -0.2655, max =
-0.170}. h RNA expression levels (fold-change) of AXINT and TP53 relative to GAPDH in Huh-7
cell line transfected with control siRNA (grey), TP53 siRNA (yellow), AXINT siRNA (dark blue) or
both (orange). RNA levels were assessed by qPCR at 72 hours post siRNA transfection.
Statistics were performed assuming similar scatter. i Cell proliferation assay in Huh-7 cell line
(AXINT WT) transfected with control siRNA (grey), TP53 siRNA (yellow), AXIN1 siRNA (dark

blue) or both (orange). Error bars represent mean (+/- SD) from n22 replicated. For all



experiments performed, statistical significance was assessed by two-sided multiple t-tests (* P <

0.05, ** P <0.01, ** P <0.001).
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Supplementary Fig. 6. Inhibition of TEAD1 is deleterious in ARID1A mutant liver cancer
cells. SNU449 cells overexpressing ARID1A and control cells treated with vehicle (DMSQO) or
different dosage of verteporfin. Error bars represent mean (+/- SD) from n23 replicated. For all

experiments performed, statistical significance was assessed by 2-way ANOVA (* P < 0.05).
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