
- 1     -  
 

Supplementary Figure S1. KB1P-RR tumors have an activated DNA damage 

response. Related to Figure 1. 

A. Example of a KB1P2 tumor in which radiotherapy resistance was induced by 

continuous treatment until 90% response was measured (28fr/2Gy) followed by 

treatment continuation when the tumor relapsed to the starting volume. KB1P-RR and 

its matched KB1P-N tumors were allografted in syngeneic FVB mice and treated with 

fractionated radiotherapy when tumors reached 500 mm3 (36Gy/9fr in 3 weeks), as in 

Fig. 1C. The volume post treatment was compared to the volume at treatment start and 

are plotted as mean ± SD. Significance was calculated by unpaired two-tailed students 

t-test. B. Cross-resistance profiles of KB1P-N and KB1P-RR tumors. KB1P-N and 

KB1P-RR tumor pieces were orthotopically transplanted in FVB mice and mice were 

stratified into the treatment groups when tumors >200mm3. Treatment consisted of 

olaparib (50 mg/kg drug i.p. on 28 consecutive days), topotecan (4 mg/kg drug i.p. on 

days 0-4 and 14-18), cisplatin (6 mg/kg drug i.v. single dose) or untreated. Data are 

plotted using Graphpad Prism software. Significance was calculated by Log-rank 

(Mantel Cox) test. 
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Supplementary Figure S2. 53BP1 and RAD51 profiling of KB1P-N and KB1P-RR 

tumors. Related to Figure 1. 

A. IHC of 53BP1 protein on matched KB1P-N and KB1P-RR tumors. B. Pie-charts 

showing an overview of KB1P-RR tumors stained for 53BP1 by IHC (n = 26) or RAD51 

IRIF formation by IF (n = 5). Significance was calculated by binomial test using 

distributions observed for KB1P-PARPi resistant tumors. C. Example IF images of 

RAD51 IRIF formation on KB1P2-N and KB1P2-RR tumors before or after 15Gy of IR. 

D. Quantification of C. Data are plotted as %RAD51 positive nuclei per field (>100 cells) 

and represent the mean ± SD. Significance was calculated by Kruskal Wallis non-

parametric test followed by Dunn’s multiple comparisons test. Each group was 

compared to its non-irradiated control. 
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Supplementary Figure S3. Trp53bp1, Rif1 and Rev7 can be knocked out in KB1P-

G3 tumor cells. Related to Figure 2. 

A. KB1P-G3 tumor cells were targeted for Trp53bp1, Rif1 and Rev7, respectively. 

Corresponding target locations were amplified by PCR, submitted for Sanger 

sequencing and quantified by TIDE. Parental cells were used as control. B. Western 

blot for 53BP1, RIF1 and REV7 on CRISPR/spCas9 targeted KB1P-G3 tumor cells. C. 

Dose-response curves of parental, sgEmpty, sgTrp53bp1 and BRCA1-reconstituted 

KB1P-G3 tumor cells treated with the PARPi olaparib or AZD2461. Cells were fixed and 

stained with crystal violet 10 days after plating, after which crystal violet was solubilized 

and measured using the Tecan spectrophotometer. D. Growth curve of parental, 

sgEmpty, sgTrp53bp1 and BRCA1-reconstituted KB1P-G3 tumor cells were measured 

using an Incucyte.  
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Supplementary Figure S4. 53BP1 pathway inactivation induces drug resistance in 

KB1P-G3 tumor cells. Related to Figure 2. 

A. Representative overview of clonogenic growth assay on indicated KB1P-G3 tumor 

cells treated with PARP inhibitors, topoisomerase inhibitors or cisplatin at the indicated 

doses. Cells were fixed and stained with crystal violet at the end of treatment. B. 

Quantification of A. Crystal violet was solubilized and measured using a Tecan 

spectrophotometer. Data were normalized to the untreated condition and represent 

three independent experiments, plotted as mean ± SD. Significance was determined by 

ordinary one-way ANOVA with Dunnett’s multiple comparison test, comparing each 

group to the respective KB1P-G3 parental control. 
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Supplementary Figure S5. Radiosensitization of BRCA1 deficient cells by 53BP1 

depletion is dependent on DNA-PK. Related to Figure 2. 

KB1P-G3 parental and sgTrp53bp1 cell lines were plated for clonogenic survival assay 

upon single-dose radiotherapy treatment in the presence or absence of the DNA-PK 

inhibitor NU7441 (1 µM). Results are the average of two independent experiments. 

Plotting and quantifications were performed similar to Figure 2A.  
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Supplementary Figure S6. Acquired inactivation of 53BP1 in KB1PM5 tumor-

derived cell lines enhances radiosensitivity. Related to Figure 2. 

A. Schematic overview of the inactivating duplication event in Trp53bp1 in an olaparib-

resistant KB1PM5 tumor, adapted from (6). KB1PM5-158 was derived from the naïve 

tumor, whereas KB1PM5-177 and KB1PM5-178 were derived from the matched 

olaparib resistant tumor. Exon 25 and exon 26 are duplicated after exon 26, creating a 

new splice junction between exon 26-25 encoding for a stop-codon. Primers used to 

amplify exon 25 or duplication specific cDNA are indicated by the blue and red arrows, 

respectively. B. PCR for exon 25 or duplication specific cDNA of Trp53bp1. Expected 

band sizes were extracted and sent for Sanger Sequencing. The duplication specific 

band was not observed in the naïve KB1PM5-158 cell line. C. KB1PM5-158, KB1PM5-

177 and KB1PM5-178 cell lines were plated for clonogenic growth assays and were 

untreated or treated with olaparib at a concentration of 75 or 300 nM. The experiment 

was performed three times, and each independent experiment consisted of three 

technical replicates per condition. One representative technical replicate is shown per 

biological replicate. D. Quantification, plotting and statistics of the olaparib response or 

radiotherapy response was performed as in Supplementary Figure S4B and Figure 2A, 

respectively. 
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Supplementary Table S1. IHC scoring for 53BP1-positive cells by two blinded 

observers. Related to Fig. 4D.  

 


