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Supplementary Figure 1. Genomic analysis of RTK/PI3K/PTEN and TP53 signaling pathways in BCBM 

PDXs. Mutations and CNV status for each gene across 30 BCBM PDX samples are shown. Source data are 

provided as a Source Data file. 

  



                                                               

Supplementary Figure 2. (a) p16INK4A positive cells in HER2+ BCBM PDX tissues are highly correlated with 

matched HER2+ BCBM patient tissues (n = 11, r = 0.76, p = 0.003, Pearson’s test of correlation). (b) p16INK4A 

expression by immunohistochemistry in BCBM PDX and matched patient tissues across all subtypes. Mean 

p16INK4A positive cells in PDX tissues (solid circles) was not significantly different compared to matched patient 

tissues (empty circles). Data are presented as mean values ± SD. (14.7 ± 3.42% vs 32.5 ± 7.8 %, p = 0.07; n = 

24). (c) Across all subtypes, p16INK4A expression by immunohistochemistry in BCBM PDX and matched patient 

tissues is highly correlated (n = 24, r = 0.74, p = 1.6 x10-5, Pearson’s test of correlation). Source data are 

provided as a Source Data file. 



 

Supplementary Figure 3. Multiplexed tissue imaging of cell cycle and proliferation markers reveals that 

DFBM-355 treated with abemaciclib and tucatinib (as shown in Figure 2a) has reduced proliferation (as 

measured by Ki67) and loss of cell cycle marker expression across all phases (G1/S/G2) compared to 

monotherapy or control. Whole sections were imaged and representative fields shown. Scale bar = 100 µm. 



 

Supplementary Figure 4. (a) Western blot analysis of p16INK4A expression in DFBM-Ni17/tetp16INK4A cells. 

Cells were collected after 3 days of treatment with doxycycline (1 μg/ml) or vehicle control. Experiment was 

repeated twice, and representative data are shown. (b) Immunohistochemistry of p-RB, Ki67 and cleaved 

Caspase 3 of tumor tissues from DFBM-Ni17/tetp16INK4A after 3 days of doxycycline administration. n = 8 

/group. Scale bar, 50 μm. Multiplexed tissue imaging of (c) pan Cytokeratin (pan-CK, control, n = 8; Dox, n = 

7), (d,e) proliferation (Ki67, n = 7/group; PCNA, control, n = 7; Dox, n = 8), (f) senescence (loss of Lamin B1, n 



= 8/group) and (g) apoptosis (cleaved Caspase 3, n = 8/group) markers on DFBM-Ni17/tetp16INK4A tumor 

tissues after 3 days of p16INK4A induction. Scale bar 100 μm. For b-g, mean ± SD, Unpaired t-test. Source data 

are provided as a Source Data file. 

  



Supplementary Table 1: List of antibodies used for multiplex immunofluorescence microscopy 

 


