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Supplemental Table. 1. Validation of all cell lines (MCF-7:WS8, T47D:A18, MCF-7:PF, 

BT-474, ZR-75-1, MCF-7:5C, MCF-7:2A, and MCF-7:RAL).  

Supplemental Fig. 1. Cell viability and proliferation assays in multiple human BC cell lines 

with test compounds over various time frames. (A) Effects of test compounds alone after 7 

days of treatment (percent DNA of vehicle versus test compounds’ days of treatment) in 

MCF-7:WS8. (B) Effects of test compounds alone after 7 days of treatment in T47D:A18. (C) 

Effects of test compounds alone after 7 days of treatment in MCF-7:PF. (D) Effects of test 

compounds alone after 14 days of treatment in MCF-7:5C. (E) Effects of test compounds 

alone after 14 days of treatment in MCF-7:2A. (F) Effects of test compounds alone after 21 

days of treatment in MCF-7:RAL. Concetration of test compounds: 1 nM for E2, and 1 µM 

for the rest. Data are mean ± SD from three independent experiments performed in triplicate 

analyzed by one-way ANOVA.    

Supplemental Fig. 2. Cell viability and proliferation assays in multiple human BC cell lines 

with test compounds in combination with 4OHT and endoxifen. (A) One-week cell viability 

and proliferation assay combing E2, E4, and BMI-135 with 4OHT and endoxifen in MCF-

7:5C cells. (B) Two-week cell viability and proliferation assay combing E2, E4, and BMI-135 

with 4OHT and endoxifen in MCF-7:2A cells. (C) Three-week cell viability and proliferation 

assay combing E2, E4, and BMI-135 with 4OHT and endoxifen in MCF-7:RAL cells. 

Concetration of test compounds: 1 nM for E2, and 1 µM for the rest. Data are mean ± SD 

from three independent experiments performed in triplicate analyzed by one-way ANOVA.    



 

2 
 

Supplemental Fig. 3. MD structural analysis. (A) Plots showing the RMSD evolution of 

trajectories and the root mean square fluctuation (RMSF in Å) of each residue in ERα:LBD 

WT bound complexes: E2 (yellow), BMI-135 (blue), and BPTPE (backbone), calculated for 

backbone atoms during the 50ns simulation time. (B) The ligands’ fluctuation during the 

simulation time (expressed as RMSD) is calculated against the ligand as reference (above 

image), and when the protein is first aligned to the reference protein structure, and, then, the 

ligand displacement is calculated (lower image). 

Supplemental Fig. 4. Human UPR RT2 PCR profiler PCR arrays, proliferation assays, and 

annexin V staining, in MCF-7:5C cells with 3-day, 7-day, 8-day, and 14-day BPTPE 

treatments. (A) A heat map of 7-day BPTPE treatment, providing a visualization of the fold 

changes in expression between the select groups (from left to right; BPTPE, and vehicle, 

respectively), for every gene in the array in the context of the array layout. (B) A volcano plot 

of 7-day BPTPE treatment. (C) A scatter plot of 3-day BPTPE treatment. (D) Effects of 

BPTPE alone after 14 days of treatment. (E) Flow cytometry of 8-day BPTPE treatment. (B 

and C) Green represents down-regulated, black unchanged, and red up-regulated. Data are 

mean ± SD from three independent experiments performed in triplicate analyzed by one-way 

ANOVA.    

Supplemental Fig. 5. Representation of statistically-significant UPR genes that are under-or-

over expressed in MCF-7:5C cells treated with test compounds at specific time points. (A) 

MCF-7:5C cells with 48-hour E2 treatment. (B) MCF-7:5C cells with 48-hour E4 treatment. 

(C) MCF-7:5C cells with 48-hour BMI-135 treatment. (D) MCF-7:5C cells with 72-hour 

BMI-135 treatment. (E) MCF-7:5C cells with 3-day BPTPE treatment. (F) MCF-7:5C cells 

with 7-day BPTPE treatment.  



 

3 
 

Supplemental Fig. 6. Detection of UPR in live MCF-7:5C cells using ThT fluorescent dye 

after 48-hour treatments as measured by the ZEISS Celldiscoverer 7 microscope. (A) Hoechst 

33342 dye single panel (blue). (B) ThT dye single panel (green). (C) A merge or co-

localization ThT+Hoechst 33342 dyes panel (blue and green). Scale bar = 50 μM. ThT 

relative intensity/cell, per treatment, is the mean of 3 biological repeats with SD (Table 2A).  

Supplemental Fig. 7. Flow cytometry in MCF-7:5C cells with E2 and E4 plus a PERK 

inhibitor or an IRE1α inhibitor after 72-hour-treatments. (A) MCF-7:5C cells were treated 

with vehicle control, 10 μM GSK G797800, 1 nM E2+10 μM GSK G797800, and 1 μM 

E4+10 μM GSK G797800. (B) MCF-7:5C cells were treated with vehicle control, 1 μM E4, 

20 μM MKC-3946, and 1 μM E4+20 μM MKC-3946. Data are mean ± SD from three 

independent experiments analyzed by one-way ANOVA. A and B, ***P < 0.001. 

Supplemental Fig. 8. Flow cytometry in MCF-7:2A cells after 9-and-13-day treatments, and 

in MCF-7:5C cells after 72-hour treatments. (A) MCF-7:2A cells were treated with vehicle 

control, 1 nM E2, and 1 μM E4 for 9 days. (B) MCF-7:2A cells were treated with vehicle 

control, and 1 μM BMI-135 for 13 days. (C) MCF-7:2A cells were treated with vehicle 

control, and 1 μM BMI-135 for 9 days. (D) MCF-7:5C cells were treated with vehicle 

control, and 1 μM BMI-135 for 72 hours. Data are mean ± SD from three independent 

experiments analyzed by one-way ANOVA. A-D, ***P < 0.001. 

Supplemental Fig. 9. Flow cytometry in MCF-7:RAL cells after 14-day, 17-day, and 21-day 

treatments. (A) MCF-7:RAL cells were treated with vehicle control, 1 μM raloxifene, 1 μM 

4OHT, 1 nM E2, and 1 μM E4 for 14 days. (B) MCF-7:RAL cells were treated with vehicle 

control, and 1 μM BMI-135 for 17 days. (C) MCF-7:RAL cells were treated with vehicle 

control, and 1 μM BMI-135 for 14 days. (D) MCF-7:RAL cells were treated with vehicle 



 

4 
 

control, and 1 μM ICI for 21 days. Data are mean ± SD from three independent experiments 

analyzed by one-way ANOVA. A-D, ***P < 0.001. 

Supplemental Fig. 10.  Analysis of local fluctuations in the binding site of BMI-135 together 

with the binding alignment and specific interactions of the ligands in the binding pocket of 

ERα. (A) The root-mean-square fluctuations (RMSF) were calculated based on backbone 

atoms, and side chains for amino acids lining the binding site. (B-E) 2D schematic 

representations of the detailed ligand atom interactions and (F-I) close views of the binding 

site of ERα with its ligand: E2 (B, F), E4 (C, G), BMI-135 (D, H), and BPTPE (E, I). There is 

a core of common residues involved in interactions with all ligands: Glu353 and Arg394 (H-

bonds with the 3-OH group), Phe404 (π-π stacking), and Leu346, Leu387, Ala350, Ile424, 

and Leu525 (hydrophobic contacts). In the 2D representations (B-E), the hydrophobic amino 

acids are colored in green, polar in light blue, positively-charged in red, and negatively-

charged in blue. For contacts, the following color code is used: H-bonds in magenta, and π-π 

stacking in green. In the 3D representations (F-I), hydrophobic contacts are colored in light 

magenta, and π-π stacking contacts in dark magenta, H-bonds in green, and water bridges in 

blue. 

Supplemental Fig. 11. Time-line representations of the monitored interactions and contacts 

(H-bonds, hydrophobic, ionic, and water bridges) throughout the simulation. The panels show 

which residues interact with the ligands: E2 (A), BMI-135 (B), and BPTPE (C), in each 

trajectory frame during the 50ns simulation time. Residues making more than one specific 

contact with the ligand are represented in darker shades of orange. 

 


