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Figure S1. Drug screen validation in ERα-MutA and ERα-MutB cell lines. A, Correlation plot depicting normalized 
viability in both ERα-MutA and ERα-MutB cell lines for all compounds of the screen. Pearson r2 and two-sided p-
value is reported. B-E, ERα-MutA and ERα-WT cells were cultured with indicated inhibitor. After six days cell 
viability was measured using CellTiter-Glo. Bars depict mean value ±SD (everolimus n=3; alpelisib n=4; ipatasartib 
n=4, and doxorubicin =4). F, Sensitivity (reported IC50 values) of various breast cancer cell lines that harbour either 
PI3KCA wildtype (blue) or mutated (purple) allele to drugs targeting the PI3K pathway. The central mark of the 
boxplot indicates the median, and the bottom and top whiskers indicate the minimum and maximum, respectively. 
The Mann–Whitney U test was performed and a two-sided p-value is reported. 



 
Figure S2. Ribociclib induces senescence in ERα-WT models. A, Representative western blot showing (cleaved) 
PARP without (-) and with ribociclib (+), with Actin as loading control (n=3). B, Volcano plot depicting log2fold 
differences from an RNA sequencing experiment of ERα-WT cells treated with either Vehicle or 600 nM ribociclib 
for five days (n=2). Differentially expressed genes (log2fold <-1 and >1; p-adj=0.05) are shown in red. Adjusted p-
values (padj) were determined by DESeq2 (Wald test p-values were corrected for multiple testing using Benjamini 
and Hochberg method). C, Over-representation analysis of genes downregulated by ribociclib treatment in ERα-
MutA cells (n=2). FDR was computed using the WebGestalt tool. 

 
 

Figure S3. Ribociclib reduces effectiveness of various drugs and induces vulnerability to EGFR inhibitors. A, 
Normalized viability of ERα-MutA and ERα-MutB cell lines pre-treated (+) or not (-) with ribociclib (Ribo) and 
subsequently treated with compound libraries. Compounds displayed were selected based on their effect on ERα-
MutA. Abemaciclib and gemcitabine are depicted in orange and blue, respectively. The central mark of the boxplot 
indicates the median, and the bottom and top edges of the box indicate the 25th and 75th percentiles, respectively. 
The maximum whisker lengths are specified as 1.5 times the interquartile range and outliers are depicted as empty 
circles. B, Normalized viability of ERα-MutA and ERα-MutB cell lines treated with ribociclib (ribo), osimertinib 
(osi), or AST-1306 (AST), or the combination. Bars represent mean values ±SD (n=3). 



 
 

Figure S4. Ribociclib induces EGFR pathway activation. A, Plot depicting kinases ranked based on the kinase 
activity z-score calculated using kinase-substrate-enrichment-analysis of phospho-proteomic data (n=4). The 
significant kinases are mark red (p-value<0.05, determined by KSEA software). B, Representative western blot 
showing expression of both total and phosphorylated EGFR, ERα, and ERK1/2 in ERα-MutA and ERα-WT cell lines 
treated with ribociclib (+) or vehicle (-). Hsp90 was used as loading control (n=3). C, Quantification of the western 
blot from panel B. ImageJ was used to quantity the band intensity. D, Enrichment analysis for pathways related to 
cell cycle and EGFR/PI3K signaling specifically in breast cancer samples of patients treated with ribociclib. Statistical 
significance is based on hierarchical regression model of ssGSEA signatures. Two-sided p-values were corrected 
for multiple testing using Holm–Bonferroni method. Blue circles and purple squares represent comparison of 
baseline to 14- and 180-day treatment, respectively. Dotted line demarks p- value=0.05. 



 
 



 
Figure S5. Uncropped western blot images. 

 
 



 

Figure S6. Densitometry readings/intensity ratio of Western blot bands found across the figures of the 
manuscript. 
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