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Figure S1. Cell viability of breast cancer cells upon progestin treatment. Cell viability of (A) MCF7/EVC and (B) T47D/EVC 
cells. Cells were grown in different concentrations of progestins (10−6–10−9 M) for 72 h. Values were normalized to DMSO 
treated cells. Statistical analysis was performed with two-way ANOVA and Bonferroni post−hoc test. *: p< 0.05. 

 
Figure S2. Relative amount of precipitated PGRMC1. Analysis of immunopurified (HA−based) 
samples of MCF7/PGRMC1−GFP cells (PGRMC1−GFP) and MCF7/PGRMC1 cells (PGRMC1−HA) 
treated with DMSO or NET (10−6 M) for co−precipitated proteins. Mass spectrometry results for pre-
cipitated PGRMC1, log2 normalized intensity. 
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Figure S3. PGRMC1 is phosphorylated at S181 upon treatment with proliferation−promoting progestins. (A−D) Analysis 
of PGRMC1−S181−phosphorylation and PGRMC1 protein levels by Western blot of whole cell lysates of (A) MCF7/EVC 
and (C) MCF7/PGRMC1−S181A cells after treatment with progestins (10−6 M) or DMSO. S181−phosphorylation occurs only 
on the endogenous PGRMC1 (lower band, ≈25kDa). Densitometric analysis of Western blot results for S181−phosphoryla-
tion intensity of endogenous PGRMC1 in (B) MCF7/EVC and (D) MCF7/PGRMC1−S181A. Intensity was normalized to 
corresponding DMSO control. Statistical analysis was performed with one−way ANOVA and Bonferroni post−hoc test. **: 
p < 0.01, ***: p< 0.001. 

 
Figure S4. PHB1 and PHB2 are precipitated by PGRMC1 after treatment with PPPs. (A) Western blot analysis of immuno-
purified HA−tagged PGRMC1 and co−precipitated PHB2 from MCF7/PGRMC1 cells treated with progestins (10−6 M) and 
DMSO (upper panel) and PHB2 protein levels in whole cell lysates in the same cells (lower panel). (B) Densitometric 
analysis of co−precipitated PHB2. (C−F) Analysis of PGRMC1−PHB1/2 interactions upon treatment with progestins (all 
10−6 M) or DMSO in T47D/PGRMC1 cells. Western blot analysis of immunopurified HA−tagged PGRMC1 and co−precip-
itated (C) PHB1 and (E) PHB2 (each upper panel) and of the PHB1 and PHB2 protein levels in the respective whole cell 
lysates (each lower panel). Densitometric analysis for (D) PHB1 and (F) PHB2. (G) Western blot analysis of immunopuri-
fied HA−tagged PGRMC1−variants and co−precipitated PHB2 after treatment with DYD (10−6 M) or DMSO. (H) Densito-
metric analysis of co−precipitated PHB2. (B,D,F,H) Signal intensity was normalized to corresponding DMSO−control and 
signal intensity of each precipitated PGRMC1−variant. Statistical analysis was performed by one−way ANOVA (A−F) or 
two−way ANOVA (H) and Bonferroni post−hoc tests. *: p < 0.05, **: p < 0.01, ***: p< 0.001. 
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Figure S5. PLA for PGRMC1 and PHB2 or ERα and PHB2 in MCF7 cells. (A) PLA for PGRMC1− (or ERα−) interactions 
with PHB2 upon treatment with NET, DYD, P4 (10−6 M) and DMSO in MCF7 cells. Analysis of PLA for PGRMC1− (or 
ERα−) interactions with PHB2 in (B) MCF7 cells and (C) MCF7/PGRMC1−KO cells upon treatment with progestins or 
DMSO. Dots per cell were counted for 50−60 cells in each sample. Cell number and PLA signals were quantified using 
imageJ software. (D) Proximity ligation assay (PLA) for PGRMC1− (or ERα−) interactions with PHB2 upon treatment with 
progestins or DMSO in MCF7/PGRMC1−KO cells. Each red spot represents a single interaction. Nuclear stain: DAPI. Mag-
nification 40×. 
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Figure S6. PGRMC1 protein level in parental MCF7 and PGRMC1−knockout cells. Western blot for 
PGRMC1 protein level in whole cell lysates of MCF7, MCF7/PGRMC1−KO/Control and 
MCF7/PGRMC1−KO cells. PGRMC1 protein was detected using (A) an N−terminal antibody (Cell 
Signaling) and (B) a C−terminal antibody (Abcam). Cells were cultured in complete medium. 
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Figure S7. PLA for PGRMC1 and PHB1/PHB2 or ERα and PHB1/PHB2 in T47D cells. PLA for PGRMC1− (or ERα−) inter-
actions with (A) PHB1 and (B) PHB2 upon treatment with NET, DYD, P4 (10−6 M) or DMSO (0.01%) in T47D cells. Each 
red spot represents a single interaction. Nuclear stain: DAPI. Magnification 40×. Analysis of PLA for PGRMC1− (or ERα−) 
interactions with (C) PHB1 and (D) PHB2 in T47D cells upon treatment with progestins. Dots per cell were counted for 
50−60 cells in each sample. Cell number and PLA signals were quantified using imageJ software. 
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Figure S8. PLA for PGRMC1 and PHB1/PHB2 or ERα and PHB1/PHB2 in MCF7/PGRMC1−KO/Control cells. PLA for 
PGRMC1− (or ERα−) interactions with (A) PHB1 and (B) PHB2 upon treatment with NET, DYD, P4 (10−6 M) or DMSO 
(0.01%) in MCF7/PGRMC1−KO/Control cells. Each red spot represents a single interaction. Nuclear stain: DAPI. Magnifi-
cation 40×. Analysis of PLA for PGRMC1− (or ERα−) interactions with (C) PHB1 and (D) PHB2 in 
MCF7/PGRMC1−KO/Control cells upon treatment with progestins. Dots per cell were counted for 50−60 cells in each sam-
ple. Cell number and PLA signals were quantified using imageJ software. 
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Figure S9. Negative control PLA using isotype antibodies. Negative control PLA in (A) MCF7 and (B) T47D using the 
combination of polyclonal goat−IgG isotype with rabbit isotype antibody (left) and the combination of rabbit isotype and 
mouse isotype antibody (right). Cells were treated with NET, DYD, P4 (10−6 M) or DMSO (0.01%). Nuclear stain: DAPI. 
Magnification 40×. 

 
Figure S10. Immunofluorescence staining of MCF7 cells for PGRMC1, PHB1, ERα and PHB2. Cells were treated with NET, 
DYD, P4 (10−6 M) or DMSO (0.01%). Nuclear stain: DAPI. Magnification 40×. 
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Figure S11. qRT−PCR analysis of TFF1 mRNA expression in T47D/PGRMC1 and T47D cells. Cells were treated with NET, 
DYD, DSP, MPA, CPA, NOM, progesterone (10−6 M) or DMSO (0.01%) for 24 h. Intensity was normalized to respective 
DMSO control. Statistical analysis was performed by two−way ANOVA and Bonferroni post−hoc tests. *: p < 0.05, ***: p< 
0.001. 

 
Figure S12. Western blot analysis of ERα expression after fulvestrant treatment in MCF7/PGRMC1 and MCF7/EVC cells. 
Cells were treated with (A) fulvestrant (10−7 M) and NET (10−6 M), (B) fulvestrant and DYD (10−6 M), or DMSO, respectively. 

 
Figure S13. Left panel: analysis of immunopurified (HA-based) precipitate from PGRMC1 overexpressing cell lines 
MCF7/PGRMC1 and MCF7/PGRMC1-GFP cells; detection of PHB1 and PGRMC1. Right panel: Protein level in whole cell. 
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Figure S14. Left panel: analysis of immunopurified (HA-based) precipitate from PGRMC1 overexpressing cell lines 
MCF7/PGRMC1 and MCF7/PGRMC1-GFP cells; detection of PHB2 and PGRMC1. Right panel: Protein level in whole cell. 

 
Figure S15. Analysis of PGRMC1-S181-phosphorylation after progestin treatment in whole cell lysates of MCF7/PGRMC1 
cells. Upper panel: detection of S181-phosphorylated PGRMC1; Lower panel: detection of PGRMC1 protein level. 
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Figure S16. Analysis of immunopurified (HA-based) precipitate from MCF7/PGRMC1 cells after 
progestin treatment (upper panel) and protein level in whole cell lysates of the same samples (lower 
panel). Detection of PHB1. 

 
Figure S17. Analysis of immunopurified (HA-based) precipitate from MCF7 cells overexpressing 
PGRMC1 or phosphorylation-deficient PGRMC1 variants after treatment with DYD. Detection of 
PHB1. 
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Figure S18. Analysis of PGRMC1-S181-phosphorylation after progestin treatment in whole cell ly-
sates of MCF7/EVC cells. Upper panel: detection of S181-phosphorylated PGRMC1; Lower panel: 
detection of PGRMC1 protein level. 

 
Figure S19. Analysis of PGRMC1-S181-phosphorylation after progestin treatment in whole cell ly-
sates of MCF7/PGRMC1-S181A cells. Upper panel: detection of S181-phosphorylated PGRMC1; 
Lower panel: detection of PGRMC1 protein level. 
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Figure S20. Analysis of immunopurified (HA-based) precipitate from MCF7/PGRMC1 cells after 
progestin treatment (upper panel) and protein level in whole cell lysates of the same samples (lower 
panel). Detection of PHB2. 

 
Figure S21. Analysis of immunopurified (HA-based) precipitate from T47D/PGRMC1 cells after 
progestin treatment (upper panel) and protein level in whole cell lysates of the same samples (lower 
panel). Detection of PHB1. 
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Figure S22. Analysis of immunopurified (HA-based) precipitate from T47D/PGRMC1 cells after 
progestin treatment (upper panel) and protein level in whole cell lysates of the same samples (lower 
panel). Detection of PHB2. 

 
Figure S23. Analysis of immunopurified (HA-based) precipitate from MCF7 cells overexpressing 
PGRMC1 or phosphorylation-deficient PGRMC1 variants after treatment with DYD. Detection of 
PHB2. 
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Figure S24. Analysis of PGRMC1-expression in whole cell lysates from MCF7, MCF7/PGRMC1-
KO/Control and MCF7/PGRMC1-KO cells. Detection of PGRMC1 with the N-terminal antibody 
(Cell Signaling). 

 
Figure S25. Analysis of PGRMC1-expression in whole cell lysates from MCF7, MCF7/PGRMC1-
KO/Control and MCF7/PGRMC1-KO cells. Detection of PGRMC1 with the C-terminal antibody 
(Abcam). 
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Figure S26. Analysis of ERα- and PGRMC1-protein level in MCF7/PGRMC1 and MCF7/EVC cells 
after treatment with fulvestrant and NET. 

 
Figure S27. Analysis of ERα- and PGRMC1-protein level in MCF7/PGRMC1 and MCF7/EVC cells 
after treatment with fulvestrant and DYD. 


