
Figure S1. yH2AX foci staining following the exposure of control MCF10A cells to ionizing radiation. Induction of yH2AX 
foci was assessed 30 min following exposure to ionizing radiation (2 Gy) or after mock irradiation (0 Gy). Immunostaining was 
performed by means of a monoclonal anti‑yH2AX antibody, as previously described (34). This image gallery shows 4 cells for 
each experimental condition taken with Metafer 4 (Metasystems).



Figure S2. Evaluation of PARP inhibition by olaparib. Immunodetection for PARP activity was performed as previously described 
by Barazzuol et al (35). PARP activation was induced by H2O2 treatment (20 mM, 10 min, left panel). Incubation with olaparib 
(5 µM) 1 h prior to and during exposure to H2O2, resulted in the absence of PARP activity (right panel). Images were obtained 
with Metafer 4 (Metasystems). PARP, poly(ADP‑ribose) polymerase.



Figure S3. RT‑qPCR analysis of BRCA1 and BRCA2 mRNA levels (± standard deviation) in control, BRCA1i and BRCA2i cell 
lines. For an easy comparison, the relative expression in relation to the control sample is shown for each knockdown cell line 
(n=3). The relative mRNA expression of BRCA1, but not that of BRCA2, was significantly decreased in the BRCA1i cells, and the 
relative mRNA expression of BRCA2, but not that of BRCA1, was significantly decreased in the BRCA2i cells. Statistical analysis 
was carried out using one‑way ANOVA with Tukey's post‑hoc test and the detailed results are shown in Table SI.



Ta
bl

e 
SI

. R
es

ul
ts

 o
f s

ta
tis

tic
al

 a
na

ly
si

s w
ith

 o
ne

‑w
ay

 A
N

O
VA

 a
nd

 T
uk

ey
's 

te
st

 fo
r p

os
t h

oc
 si

gn
ifi

ca
nc

e 
of

 m
ul

tip
le

 c
om

pa
ris

on
s. 

		


O
ne

‑w
ay

 A
N

O
VA

	
Tu

ke
y'

s p
os

t‑h
oc

 te
st

Ex
pe

rim
en

t	
G

ro
up

(s
)	

P‑
va

lu
e	

C
om

pa
ris

on
, P

‑v
al

ue

M
ea

n 
nu

m
be

r o
f R

A
D

51
 fo

ci
 p

er
 c

el
l (

Fi
g.

 4
)	

C
on

tro
l, 

B
R

C
A

1i
, B

R
C

A
2i

	
0.

12
	

C
on

tro
l v

s. 
B

R
C

A
1,

 P
=0

.7
98

7
	

no
 ra

di
at

io
n,

 n
o 

ol
ap

ar
ib

		


C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.1
15

4
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.3
33

9
	

C
on

tro
l, 

B
R

C
A

1i
, B

R
C

A
2i

	
0.

53
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
=0

.5
05

8
	

no
 ra

di
at

io
n,

 y
es

 o
la

pa
rib

		


C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.9
15

9
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.7
47

7
	

C
on

tro
l, 

B
R

C
A

1i
, B

R
C

A
2i

	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

01
	

ye
s r

ad
ia

tio
n,

 n
o 

ol
ap

ar
ib

		


C
on

tro
l v

s. 
B

R
C

A
2i

, P
<0

.0
00

01
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.7
21

6
	

C
on

tro
l, 

B
R

C
A

1i
, B

R
C

A
2i

	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
=0

.0
00

1
	

ye
s r

ad
ia

tio
n,

 y
es

 o
la

pa
rib

		


C
on

tro
l v

s. 
B

R
C

A
2i

, P
<0

.0
00

01
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.4
45

6
	

C
on

tro
ls

, a
ll 

ex
pe

rim
en

ta
l c

on
di

tio
ns

	
<0

.0
00

01
	

no
 IR

 n
o 

ol
ap

ar
ib

 v
s. 

no
 IR

 y
es

 o
la

pa
rib

, P
=0

.9
77

7
	

(y
es

/n
o 

ra
di

at
io

n,
 y

es
/n

o 
ol

ap
ar

ib
)		


no

 IR
 n

o 
ol

ap
ar

ib
 v

s. 
ye

s I
R

 n
o 

ol
ap

ar
ib

, P
<0

.0
00

01
			




no
 IR

 n
o 

ol
ap

ar
ib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

<0
.0

00
01

			



no

 IR
 y

es
 o

la
pa

rib
 v

s. 
ye

s I
R

 n
o 

ol
ap

ar
ib

, P
=0

.0
00

1
			




no
 IR

 y
es

 o
la

pa
rib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

<0
.0

00
01

			



ye

s I
R

 n
o 

ol
ap

ar
ib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.0

48
7

	
B

R
C

A
1i

, a
ll 

ex
pe

rim
en

ta
l c

on
di

tio
ns

	
0.

24
	

no
 IR

 n
o 

ol
ap

ar
ib

 v
s. 

no
 IR

 y
es

 o
la

pa
rib

, P
=0

.9
94

3
	

(y
es

/n
o 

ra
di

at
io

n,
 y

es
/n

o 
ol

ap
ar

ib
)		


no

 IR
 n

o 
ol

ap
ar

ib
 v

s. 
ye

s I
R

 n
o 

ol
ap

ar
ib

, P
=0

.9
62

0
			




no
 IR

 n
o 

ol
ap

ar
ib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.4

94
9

			



no

 IR
 y

es
 o

la
pa

rib
 v

s. 
ye

s I
R

 n
o 

ol
ap

ar
ib

, P
=0

.9
95

4
			




no
 IR

 y
es

 o
la

pa
rib

 v
.s 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.3

54
6

			



ye

s I
R

 n
o 

ol
ap

ar
ib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.2

47
2

	
B

R
C

A
2i

, a
ll 

ex
pe

rim
en

ta
l c

on
di

tio
ns

	
0.

19
	

no
 IR

 n
o 

ol
ap

ar
ib

 v
s. 

no
 IR

 y
es

 o
la

pa
rib

, P
=0

.3
27

1
	

(y
es

/n
o 

ra
di

at
io

n,
 y

es
/n

o 
ol

ap
ar

ib
)		


no

 IR
 n

o 
ol

ap
ar

ib
 v

s. 
ye

s I
R

 n
o 

ol
ap

ar
ib

, P
=0

.9
99

4
			




no
 IR

 n
o 

ol
ap

ar
ib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.5

89
7

			



no

 IR
 y

es
 o

la
pa

rib
 v

s. 
ye

s I
R

 n
o 

ol
ap

ar
ib

, P
=0

.2
72

4
			




no
 IR

 y
es

 o
la

pa
rib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.9

66
6

			



ye

s I
R

 n
o 

ol
ap

ar
ib

 v
s. 

ye
s I

R
 y

es
 o

la
pa

rib
, P

=0
.5

17
6

R
ad

ia
tio

n 
do

se
 v

s. 
m

ea
n 

nu
m

be
r o

f m
ic

ro
nu

cl
ei

	
D

os
e:

 0
 G

y	
0.

01
5	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
=0

.1
26

2
pe

r 1
00

0 
bi

nu
cl

ea
te

d 
ce

lls
 (F

ig
. 5

)			



C

on
tro

l v
s. 

B
R

C
A

2i
, P

=0
.4

61
5

			



B

R
C

A
1i

 v
s. 

B
R

C
A

2i
, P

=0
.0

12
6

	
D

os
e:

 0
.2

5 
G

y	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

01
			




C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.1
45

4
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
<0

.0
00

01
	

D
os

e:
 0

.5
 G

y	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

01



Ta
bl

e 
SI

. C
on

tin
ue

d.

		


O
ne

‑w
ay

 A
N

O
VA

	
Tu

ke
y'

s p
os

t‑h
oc

 te
st

Ex
pe

rim
en

t	
G

ro
up

(s
)	

P‑
va

lu
e	

C
om

pa
ris

on
, P

‑v
al

ue

			



C

on
tro

l v
s. 

B
R

C
A

2i
, P

=0
.0

00
2

			



B

R
C

A
1i

 v
s. 

B
R

C
A

2i
, P

=0
.0

00
2

	
D

os
e:

 1
 G

y	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

1
			




C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.0
00

7
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
<0

.0
00

1
	

D
os

e:
 2

 G
y	

<0
.0

00
01

	
C

on
tro

l v
s. 

B
R

C
A

1i
, P

<0
.0

00
1

			



C

on
tro

l v
s. 

B
R

C
A

2i
, P

=0
.0

00
2

			



B

R
C

A
1i

 v
s. 

B
R

C
A

2i
, P

<0
.0

00
1

	
D

os
e:

 4
 G

y	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

1
			




C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.0
00

2
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.0
01

8
R

ad
ia

tio
n 

do
se

 v
s. 

fr
ac

tio
n 

of
 su

rv
iv

in
g 

ce
lls

 (F
ig

. 6
)	

D
os

e:
 0

 G
y	

R
ef

er
en

ce
	

R
ef

er
en

ce
 v

al
ue

	
D

os
e:

 0
.5

 G
y	

<0
.0

00
01

	
C

on
tro

l v
s. 

B
R

C
A

1i
, P

=0
.0

08
0

			



C

on
tro

l v
s. 

B
R

C
A

2i
, P

=0
.0

01
1

			



B

R
C

A
1i

 v
s. 

B
R

C
A

2i
, P

<0
00

01
	

D
os

e:
 1

 G
y	

<0
.0

00
01

	
C

on
tro

l v
s. 

B
R

C
A

1i
, P

<0
.0

00
01

			



C

on
tro

l v
s. 

B
R

C
A

2i
, P

=0
.0

00
1

			



B

R
C

A
1i

 v
s. 

B
R

C
A

2i
, P

<0
.0

00
01

	
D

os
e:

 2
 G

y	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

01
			




C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.0
60

9
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
<0

.0
00

01
	

D
os

e:
 3

 G
y	

<0
.0

00
01

	
C

on
tro

l v
s. 

B
R

C
A

1i
, P

<0
.0

00
01

			



C

on
tro

l v
s. 

B
R

C
A

2i
, P

=0
.0

14
6

			



B

R
C

A
1i

 v
s. 

B
R

C
A

2i
, P

<0
.0

00
01

	
D

os
e:

 4
 G

y	
<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
<0

.0
00

01
			




C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.0
44

0
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.0
00

7
	

D
os

e:
 6

 G
y	

0.
04

21
	

C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.0
42

1
	

D
os

e:
 8

 G
y	

0.
18

86
	

C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.1
88

6
B

R
C

A
1 

m
R

N
A

 re
la

tiv
e 

ex
pr

es
si

on
 (F

ig
. S

3)
		


<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
1i

, P
=0

.0
00

1
			




C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.9
17

2
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.0
00

2
B

R
C

A
2 

m
R

N
A

 re
la

tiv
e 

ex
pr

es
si

on
 (F

ig
. S

3)
		


<0

.0
00

01
	

C
on

tro
l v

s. 
B

R
C

A
2i

, P
=0

.0
06

1
			




C
on

tro
l v

s. 
B

R
C

A
1i

, P
=0

.9
47

2
			




B
R

C
A

1i
 v

s. 
B

R
C

A
2i

, P
=0

.0
11

4


