
Supplementary Figure Legends 

 

Supplementary Figure 1. 

A) Representative images of 53BP1 and γ-H2AX marked DNA DSBs in MCF7 cells 3 

hours after mock treatment or treatment with 1μM 2-OHE2 or 4-OHE2. B) 

Quantification of 53BP1 and γ-H2AX foci in cells described above. Bars represent 

mean number of foci per cell +/- SEM from three independent experiments (>200 

cells were counted per experiment). Significance of changes in foci numbers were 

assessed using students two-tailed t-test with significant changes indicated by; ** = p 

< 0.01; *** = p < 0.001. C-D) Quantification of tail moment and Tail length from comet 

assays described in figure 1e. Tail Moment and Tail Length were quantified using 

CometScore as per the manufacturers instructions. Bars represent mean Tail 

Moment and Tail Length, +/- SEM, from three independent experiments (>100 

comets were scored per experiment). Significance of changes in Tail Moment and 

Tail Length were assessed using students two-tailed t-test with significant changes 

indicated by; ** = p < 0.01; *** = p < 0.001.  E) Representative images of pATMSer1981 

and 53BP1 marked DNA DSBs in MCF10A cells 3 hours after mock treatment or 

treatment with1μM 2-OHE2 or 4-OHE2. F) Quantification of pATMSer1981 and 53BP1 

foci in cells described above. Bars represent mean number of foci per cell +/- SEM 

from three independent experiments (>200 cells were counted per experiment). 

Significance of changes in foci numbers were assessed as above. G) Representative 

images of γ-H2AX marked DNA DSBs in MCF10A cells 3 hours after mock treatment 

or treatment with1μM 2-OHE2 or 4-OHE2. Prior to fixation cells were also pulse 

labeled with 5-ethynyl-2’-deoxyuridine (EdU) which is incorporated into the DNA 

during DNA replication thereby marking cells actively in S-phase. Fixed cells were 

then stained for γ-H2AX & EdU H) Quantification of γ-H2AX foci in EdU positive and 

negative cells treated as above. Bars represent mean number of foci per cell +/- SEM 



from three independent experiments (>200 cells were counted per experiment). 

Significance of changes in foci numbers were assessed as above. 

 

Supplementary Figure 2. 

 

A) Representative western blot demonstrating BRCA1 knockdown in MCF10A cells 

depleted of BRCA1 using a secondary BRCA1 targeted siRNA (siBRCA1 #2). B) 

Quantification of 53BP1 and γ-H2AX foci in control (siSCR) and BRCA1 depleted 

MCF10A cells (depleted using an secondary BRCA1 siRNA as above), 24 hours 

after treatment with 2-OHE2 or 4-OHE2 (1μM 3 hours). Bars represent mean number 

of foci per cell +/- SEM from three independent experiments (>200 cells were 

counted per experiment). Significance of changes in foci numbers were assessed 

using students two-tailed t-test with significant changes indicated by; ** = p < 0.01; 

*** = p < 0.001. C-D) Quantification of γ-H2AX foci in control (siSCR) and BRCA1 

depleted MCF10A cells mock treated or treated for 3 hours with 1μM 2-OHE2 (c) or 

4-OHE2 (d) after which OHE2 containing media was removed the cells washed and 

placed in fresh media for the indicated time points before fixing. Bars represent mean 

number of foci per cell +/- SEM from three independent experiments (>200 cells were 

counted per experiment). E) Quantification of 53BP1 and γ-H2AX foci in control 

(siSCR) and BRCA1 depleted MCF10A cells (as above) 3 hours after mock 

treatment or treatment with 1μM 2-OHE2 or 4-OHE2. Bars represent mean number of 

foci per cell +/- SEM from three independent experiments (>200 cells were counted 

per experiment). Significance of changes in foci numbers were assessed as above. 

F) Quantification of γ-H2AX foci in Cyclin-A positive and negative cells treated as 

above. Bars represent mean number of foci per cell +/- SEM from three independent 

experiments (>200 cells were counted per experiment). Significance of changes in 

foci numbers were assessed using students two-tailed t-test with significant changes 

indicated by; * = p < 0.05; ** = p < 0.01.  



Supplementary Figure 3 

A-C. Quantification of γ-H2AX foci in control (siSCR) and BRCA1 depleted MCF10A 

cells (siBRCA1), fixed at the indicated time-points after treatment with the indicated 

doses of E2 (a), 2-OHE2 (b), or 4-OHE2 (c). Bars represent mean number of foci per 

cell +/- SEM from three independent experiments (>100 cells were counted per 

experiment). 

 

Supplementary Figure 4 

A. Representative western blot demonstrating reconstituted BRCA1 expression in 

MDA-MB-436 BRCA1 mutant cells stably transfected with a BRCA1 expression 

plasmid verses the same cells stably transfected with an empty vector (EV). B-C). 

Quantification of γ-H2AX foci in cells described above either mock treated or treated 

for 3 hours with 2-OHE2 or 4-OHE2 (1μM, 3hrs) (b) or 24 hours following the same 

treatment (c). Bars represent mean number of foci per cell +/- SEM from three 

independent experiments (>100 cells were counted per experiment). 

 

Supplementary Figure 5 
 
A-B). Quantification of γ-H2AX foci in MCF10A cells transfected with control siRNA 

(siSCR) two independent BRCA1 siRNAs (siBRCA1-1 or siBRCA1-2), or a BRCA2 

siRNA (siBRCA2). Cells were either mock treated or treated for 3 hours with 2-OHE2 

or 4-OHE2 (1μM) (a) or allowed to recover for 24 hours following the same treatment 

(b). Bars represent mean number of foci per cell +/- SEM from three independent 

experiments (>100 cells were counted per experiment). C-D) As above except 

carried out in MCF7 cells. 

 
Supplementary Figure 6 

A-B) qRT-PCR determined expression of BRCA2 and CYP1A1 in MCF10A (a) or 

MCF7 (b) cells transfected with control (siSCR) or BRCA2 (siBRCA2) targeted 



siRNAs. Gene expression was normalised to ACTB expression and is shown relative 

to expression in control (siSCR) cells. Bars represent mean relative expression +/- 

SEM from three independent experiments. Significance of changes in gene 

expression were assessed using students two-tailed t-test with significant changes 

indicated by; *** p < 0.001. C-D) qRT-PCR determined expression of BRCA1 and 

CYP1A1 knockdown in MCF10A cells used in figure 4C & D. Gene expression was 

normalised to ACTB expression and is shown relative to expression in control 

(siSCR) cells. Bars represent mean relative expression +/- SEM from three 

independent experiments. Significance of changes in gene expression were 

assessed  as above. E-F) Quantification of γ-H2AX foci in 293T cells transfected with 

control siRNA (siSCR) two independent BRCA1 siRNAs (siBRCA1-1 or siBRCA1-2), 

or a BRCA2 siRNA (siBRCA2). Cells were either mock treated or treated for 3 hours 

with 2-OHE2 or 4-OHE2 (1μM) (e) or allowed to recover for 24 hours following the 

same treatment (f). Bars represent mean number of foci per cell +/- SEM from three 

independent experiments (>100 cells were counted per experiment). 

 


