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Supplementary Fig. 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Fig. 1. H2AX loss promotes resistance to PARPi and cisplatin but not 
ionizing radiation. a, H2afx allelic modification rate in KB2P3.4 cells evaluated by TIDE 
analysis. b, H2ax immunoblotting in KB2P3.4 cells. Source data are provided as a Source Data 
file. c, H2afx allelic modification rate in KB1P-G3 cells evaluated by TIDE analysis. d, H2AX 
immunoblotting in KB2P3.4 cells. Source data are provided as a Source Data file. e, Clonogenic 
survival assay of KB1P-G3-derived cells treated, or mock treated, with the indicated 
concentrations of talazoparib for 12 days. Plotted values are the mean±SD clonogenic survival 
(n=3 independent experiments). P values were calculated with two-way Anova test and 



adjusted for multiple comparisons. f, H2afx allelic modification rate in a competition assay in 
KB2P1.21 cells evaluated by TIDE analysis. g, Clonogenic survival assay of KB2P3.4-derived 
cells treated, or mock treated, with the indicated concentrations of cisplatin for 12 days. Plotted 
values are the mean±SD clonogenic survival (n=3 independent experiments). P values were 
calculated with two-way Anova test and adjusted for multiple comparisons. h, Clonogenic 
survival assay of KB2P3.4-derived cells treated or not with the indicated IR doses and stained 
after 12 days. Plotted values are the mean±SD clonogenic survival (n=2 independent 
experiments).  
  



Supplementary Fig. 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Fig. 2. H2AX loss increases olaparib resistance in BRCA1-deficient 
human cells. a, Clonogenic survival assay of RPE1-hTERT TP53-/-;BRCA1-/--derived cells 
treated, or mock treated, with the indicated concentrations of the PARPi olaparib for 12 days. 
b, Exemplificative pictures of MDA-MB-436-derived cells treated for 10 days with the 
indicated concentrations of olaparib. c, Clonogenic survival assay of MDA-MB-436-derived 
cells treated, or mock treated, with the indicated concentrations of olaparib for 15 days. Plotted 
values are the mean±SD clonogenic survival (n=3 independent experiments). P values were 
calculated with two-way Anova test and adjusted for multiple comparisons. d, H2ax 
immunoblotting in KB1P-G3 after genetic complementation. Source data are provided as a 
Source Data file. e, Each line represent the growth of an individual tumour from the in vivo 
experiment shown in Fig. 2d.  



Supplementary Fig. 3 

 
Supplementary Fig. 3. H2AX and 53BP1 control PARPi resistance through separable 
mechanisms. a, KB1P-G3-derived cells were treated with olaparib (3µM) for 24h. Plotted 
values are the mean±SD of micronucleated cells (n=2 independent experiments). b, Clonogenic 
survival assay of KB1P-G3-derived cells treated, or mock treated, with the indicated 
concentrations of olaparib for 12 days. Plotted values are the mean±SD clonogenic survival 
(n=3 independent experiments). P values were calculated with two-way Anova test and 
adjusted for multiple comparisons. b, Olaparib IC50 values were calculated for the indicated 
cell lines from the experiment performed in b. P values were calculated with two-way Anova 



test and adjusted for multiple comparisons. d, Clonogenic survival assay of KB1P-G3-derived 
cells treated, or mock treated, with the indicated concentrations of hydroxyurea (HU) for 12 
days. Plotted values are the mean±SD clonogenic survival (n=3 independent experiments). P 
values were calculated with two-way Anova test and adjusted for multiple comparisons. e, 
Schematic of the different mechanisms of resistance controlled by H2AX and 53BP1 in 
response to chemotherapy. f, DNA fiber analysis in KB2P3.4-derived cells treated according 
to the depicted scheme. Plotted values show the median of individual IdU/CldU ratios from at 
least 170 fibers (n=3 independent experiments). P values were calculated with one-way Anova 
test and adjusted for multiple comparisons. 
  



Supplementary Fig. 4 

 

Supplementary Fig. 4. H2AX controls replication fork metabolism in BRCA-deficient 
mouse and human tumours. a, DNA fiber analysis in KB1P-G3-derived cells treated 
according to the depicted scheme. Plotted values show the median of individual IdU/CldU 
ratios from at least 180 fibers (n=3 independent experiments). P values were calculated with 
one-way Anova test and adjusted for multiple comparisons. b, DNA fiber analysis in KB1P-
G3-derived cells treated according to the depicted scheme. Plotted values show the median of 
individual IdU/CldU ratios from 300 fibers (n=3 independent experiments). P values were 
calculated with one-way Anova test and adjusted for multiple comparisons. c, H2AX 



immunoblotting in MDA-MB-436 cells expressing the indicated shRNA. Source data are 
provided as a Source Data file. d, DNA fiber analysis in MDA-MB-436-derived cells treated 
according to the depicted scheme. Plotted values show the median of individual IdU/CldU 
ratios from 300 fibers (n=3 independent experiments). P values were calculated with one-way 
Anova test and adjusted for multiple comparisons. e, DNA fiber analysis in KB1P-G3-derived 
cells treated according to the depicted scheme. Plotted values show the median of individual 
IdU/CldU ratios from at least 150 fibers (n=2 independent experiments). P values were 
calculated with one-way Anova test and adjusted for multiple comparisons. f, Plotted values 
show the median of CtIP SIRF foci from at least 150 cells (n=2 independent experiments). P 
values were calculated with one-way Anova test. g, Plotted values show the median of MRE11 
SIRF foci from at least 300 cells (n=3 independent experiments). P values were calculated with 
one-way Anova test. h, Clonogenic survival assay of KB1P-G3-derived cells treated, or mock 
treated, with the indicated concentrations of SP and olaparib (75nM) for 12 days. Plotted values 
are the mean±SD clonogenic survival (n=4 independent experiments). P values were calculated 
with two-way Anova test and adjusted for multiple comparisons. 
  



Supplementary Fig. 5 
 

 
 
Supplementary data Fig. 5. Vulnerability to ATM inhibitors is an acquired trait of H2AX-
deficient tumours. a, Immunoblot showing the expression of the different inducible GFP-CtIP 
constructs in U-2OS-TeTON-CtIP cells. Source data are provided as a Source Data file. b, 
Plotted values show the median of CtIP SIRF foci from at least 500 cells (n=3 independent 
experiments). P values were calculated with two-way Anova test and adjusted with the Tukey’s 
test for multiple comparisons. c, Clonogenic survival assay of KB2P3.4-derived cells treated 
or mock treated with the indicated concentrations of AZD0156 and olaparib for 12 days. Plotted 
values are the mean±SD clonogenic survival (n=2 independent experiments). d, Design of the 



functional CRISPR-Cas9 drop-out screen with the ATMi AZD0156 in distinct cancer cell lines. 
The Venn diagram shows the top hits from each individual CRISPR-Cas9 screen. e, Clonogenic 
survival assay of KB2P1.21 WT and Mdc1-/- cells treated or mock treated with the indicated 
concentrations of AZD0156 and olaparib (75nM) for 12 days. f, DNA fiber analysis in 
KB2P1.21 WT and Mdc1-/- cells treated according to the depicted scheme. Plotted values show 
the median of individual IdU/CldU ratios from 300 fibers (n=3 independent experiments). P 
values were calculated with one-way Anova test. 
  



Uncropped blots related to Supplementary Fig. 1 
  



Uncropped blots related to Supplementary Fig. 2 
  



Uncropped blots related to Supplementary Fig. 4 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Uncropped blots related to Supplementary Fig. 5 
 
 
 


