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Supplementary materials 



Supplementary data figures 

 
Figure S1. Bax retrotranslocation dependent mitochondrial interaction. 
A. Venn diagram of gene lists derived from experiments described in Fig. 1C indicating 

limited overlap between predicted and observed interactions.  

B. Schematic representation of BirA*-BaxWT and BirA*-BaxS184V subcellular 

localisation, retrotranslocation dynamics and predicted labelling patterns, with 

representation of BioID expression constructs. 
C. Representative images of MCF10A cells stably expressing either BirA*-BaxWT, 

BirA*-BaxS184V or Venus-BirA*. Cells were fixed and immunostained for the indicated 

proteins (mtHSP70 and Myc-tag). Scale bar represents 10 µm. 

D. Volcano plots of BioID SAINT analysis identified prey proteins significantly enriched 

by BirA*-BaxWT or BirA*-BaxS184V, relative to Venus-BirA* expressing cells.  
E. Heatmap representation of the average protein intensity for significant prey 

proteins. The average protein intensity for preys that had a SAINT derived BFDR of 

<0.05 (Fig. S1D) are displayed for BirA*-BaxWT and BirA*-BaxS184V conditions. Data 

represent the mean of three independent experiments and are unscaled.  

 
Figure S2. Proximity labelling identifies that Bcl-2 has a wider subcellular 
distribution than Bcl-XL. 
A. MCF10A cell lysates from stable cell lines expressing Venus-BirA*, BirA*-Bcl-XL or 

BirA*-Bcl-2 immunoblotted with anti-Myc confirms equivalent expression levels of 

each bait. Anti-vinculin was used as a loading control.  
B. Immunofluorescence imaging of the MCF10A lines in FigS2A. Fixed cells were 

immunostained with anti-mtHSP70 and anti-Myc-Tag, as indicated. Scale bar = 10 

µm. 
C. Venn diagram comparing the significant hits (BFDR < 0.05) in the Bcl-XL and Bcl-

2 datasets. Prey proteins which are significant in both datasets are identified by the 

gene name.  
D. Reactome analysis of significant preys identified in the BirA*-Bcl-2 and BirA*-Bcl-

XL BioID analysis. 

E. Analysis of the biological processes associated with the significantly enriched preys 

in the BirA*-Bcl-2 and BirA*-Bcl-XL BioID analysis. 



 
 
Figure S3. The BirA*-Bcl-XL proximity interactome shows differential changes 
when cells are primed by either Bad or the Bad BH3-mimetic ABT-737. 
A. Immunofluorescence staining of MCF10A cells stably expressing Venus-BirA* and 

BadER, and treated with DMSO, 10µM 4-OHT or 5µM ABT-737. In the left panel, cells 

were co-immunostained with anti-mtHSP70 and anti-myc tag, along with DAPI. Right 

panel - cells were co-immunostained for the ant-oestrogen receptor (ER) tag to show 

the BadER fusion protein, alongside anti-mtHSP70 and DAPI. Scale bar = 10µm. 

B. Venn diagram summarising the overlap of significant BioID preys per condition from 

the BioID data in Fig. 4C.  

C. Mapping of the Bcl-xL STRING-predicted interactions (dotted lines) alongside 

identified BioID hits from Fig. 4C. 

D. MCF10A cells expressing BadER and GFP-Bcl-XL were subjected to fluorescence 

recovery after photobleaching (FRAP) analysis as described previously 7 and in the 

methods. FRAP experiments were carried out with cells treated with either DMSO,  

10 µM 4-OHT or 5 µM ABT-737. Cells were photobleached within the region of interest 

(ROI) indicated by the yellow box, and imaged post-bleach recovery for 140 seconds. 
 

Figure S4. The BirA*-Bcl-2 proximity interactome shows differential changes 
when cells are primed by either Bad or the Bad BH3-mimetic, ABT-737. 
A: Top panel: Schematic representation of the expression constructs BirA*-Bcl-2 and 

BadER. Bottom panel: Immunoblots of whole cell lysates of each stable line, using 

anti-vinculin, anti-Myc-tag, and anti-ER, show similar expression of bait protein and 

BadER. 

B. Left panel: Validation of stable MCF10A cells expressing BadER/BirA*-Bcl-2 and 

BadER/Venus-BirA*. Left panels: Immunofluorescence imaging of both lines with anti-

mtHSP70 and anti-Myc-tag, following treatment with DMSO, 4-OHT or 5µM ABT-737. 

Scale bar is 10µm. Right panel: To validate function of BirA*-Bcl-2, MCF10A cells 

stably expressing BadER/BirA*-Bcl-2 were treated with DMSO, 10µM 4-OHT or 5µM 

ABT-737 with and without 800µM etoposide. Cells were cultured with FITC-Annexin V 

and PI and images were taken every hour for 18 hours. The number of Annexin V 

positive cells was counted as a percentage of the total initial cell population. Mean 

percentages of apoptosis over time are plotted from two independent experiments.  



C. Volcano plots showing Significance Analysis of Interactome (SAINT) of BioID preys 

enriched in MCF10A cells expressing BirA*-Bcl-2 relative to Venus-BirA* expressing 

cells in each of three conditions: cell treated with DMSO; cell treated with 4-OHT to 

activate BadER; and cells treated with ABT-737. Significant preys (BFDR < 0.05) 

indicated in each condition.  

D. Heatmap showing the relative enrichment of prey proteins across the DMSO, 4-

OHT and ABT-737 conditions from Fig. S5C. Each prey is included where it reached 

the BFDR < 0.05 in a least one of the conditions. 
 
 

Figure S5. Full-length Bad and the Bad mimetic ABT-737 have distinct effects 
on mammary epithelial cells. 
A. Overrepresentation analysis of RNAseq data from MCF10A cells expressing 

BadER and BirA*- Bcl-XL following 18-hour DMSO, 4-OHT or ABT-737 treatment, 

based on biological processes. 

B. Overrepresentation analysis of RNAseq data from MCF10A cells expressing 

BadER and BirA*- Bcl-XL following 18-hour DMSO, 4-OHT or ABT-737 treatment, 

based on reactome pathways. 

C. Immunofluorescence staining of BadER-GFP BirA*-Bcl-xL MCF10A for pPERK and 

BiP following treatment with DMSO, 4-OHT, ABT-737 or thapsigargin, as described in 

the methods. Scale bar = 10 µm. 

D. BadER-GFP-Bcl-xL MCF10A cells immunostained stained for anti-GFP and p62 

following treatment with DMSO, 4-OHT, ABT-737 or CCCP, as indicated. Scale bar = 

10 µm. 

 

Figure S6. Full-length western blots. 
For all full-length western blots, the cropped area shown in the main figure is indicated 

by the red box. 

A. Full-length western blots for Figure 1B. Left-hand side shows the eluted material 

from the streptavidin pull-down for one biological replicate for Figure 1D. 1:10 of the 

eluted material was run on the blot. 

B. Full-length western blot for Figure 3C. 

C. Full-length western blot for Figure S2A. 

D. Full-length western blot for Figure S4A. 















 

Details of proteomics data sets in PRIDE.  

 
PXD058099 – BioID data related to Figure 1. MCF10A cells expressing BAX, BID, 

BCL-XL and Venus BirA* fusions.  

 

PXD058123 – BioID data related to Figure S1, with MCF10A cells expressing BAX-

WT, BAX-S184V and Venus BirA* fusions.  

 

PXD058132 – BioID data related to Figures 2, S2, S3 and 4. Data from MCF10A cells 

expressing BCL-XL and Venus BirA* fusions along with BadER, treated with DMSO, 

ABT-737 and 4-OHT treatments, and MCF10A cells expressing BCL-2 BirA* fusion.  

 

PXD058179 – BioID data related to Figure S4, with MCF10A cells expressing BCL-2 

and Venus BirA* fusions along with BadER and treated with DMSO, ABT-737 and 4-

OHT.  

 

PXD058181 – Proteomics data related to Figure 5 F, G and H. This includes mass 

spectrometry data from whole cell lysates of MCF10A cells expressing BadER and 

BirA*-BCL-XL, treated with DMSO, ABT-737 or 4-OHT. 


