
SUPPLEMENTARY FIGURES 

Supplementary Figure 1. HRDetect analysis 

 



A. Summary of the genomic characteristics of WGS samples. Histograms show from top to 

bottom; HRDetect score, samples are ordered by ascending HRDetect score across the x axis 

from left to right. Coloured bars indicate inactivating mutations and promoter methylation of 

HR genes. Next, contribution of substitution signature; indel types; contribution of 

rearrangement signatures. 

B. Association of copy number based HRD index and HRDetect score. Thresholds for both 

assays are indicated by dotted lines. 

 

  



Supplementary Figure 2. RAD51 focus IHC assay validation in the chemoNEAR study 

 



A. Trial Schema of ChemoNEAR Study (CCR3449, REC ID: 11/EE/0063),a multicentre 

biological research study involving all patients irrespective of hormone receptor/ HER2 status 

undergoing neoadjuvant chemotherapy for primary breast cancer. Research biopsies were 

collected at baseline “B”, 24-48 hours post 1st cycle of epirubicin and cyclophosphamide 

chemotherapy “H” (optional) and prior to the 2nd cycle “C”. Samples were processed at local 

centres by formalin fixation and paraffin embedding (FFPE) before being sent to and stored at 

The Royal Marsden Hospital. Patients who had the optional 24-48 hour biopsy were identified 

and their corresponding baseline and 2nd cycle core biopsies were retrieved for RAD51 

analysis. All patients analysed had the optional biopsy taken at 24 hours. 

B. RAD51 scoring in 10 sets of paired biopsies assessed using either 1+ foci (Left), 2+foci 

(Centre) or 5+ foci (Right) per geminin (GMNN) positive tumour cell, at baseline (B), 24-48 

hours post 1st cycle of chemotherapy (H) and prior to the 2nd cycle of chemotherapy (C), 

demonstrating 5+ RAD51 foci/cell to be the most robust assessment of RAD51 scoring. 

RAD51 foci were only assessed in tumor cells that expressed geminin (GMNN). Centre line, 

median; box, interquartile range and bars, 95%CI. Statistical analysis with non-parametric 

Friedman test and Dunn’s multiple comparisons test, p values as indicated. 

C. Eight samples were used to determine the minimum requirements for RAD51 scoring. 

RAD51 score based on the number of tumour cells (Left) and GMNN +ve cells (Right) counted 

in the sample. RAD51 scores were found to be robust and consistent with minimum 

requirements for an acceptable RAD51 score set at >300 tumor cells and >30 GMNN +ve 

cells. 

D. Correlation between scorers of RAD51 IHC using 5+foci for independent analysis by two 

different readers (scorers). Spearman correlation; n=21, r=0.862, p<0.0001. 

E. RAD51 IHC score in 19 baseline cancer biopsies and 25 cancer biopsies taken 24 hours 

after chemotherapy. RAD51 IHC cut-off score of 20 (line) robustly identified DNA damage 

induced RAD51 foci induction, with 5% (1/19) of baseline samples >20% and 84% (12/24) of 

24 hour biopsies >20% (p<0.0001).  

F. Examples of RAD51/geminin dual Immunohistochemistry showing tumours deficient in 

RAD51 foci (top panel) and tumours proficient in RAD51 foci (bottom panel) at low and high 

power.   



Supplementary Figure 3. CIBERSORT analysis of tumour biopsies on RIO study. 

 

A. CIBERSORT analysis of immune cell subtypes in all samples presented by time point.  

B. CIBERSORT analysis of immune cell subtypes in HRDetect score positive (>0.7) and 

negative (<0.7) samples presented by baseline (Left) and EOT (Right).  

Centre line, median; box, interquartile range; and bars, highest /lowest point within 1.5 

interquartile range. 

  



Supplementary Figure 4. Gene expression pathway in cancers HR Detect positive and 
negative 

 

A. Left, Gene set enrichment pathway analysis (GSEA) for gene expression changes through 

treatment in HRDetect positive cancers (n=11 paired tumor samples). Right, increased 

expression of interferon-α pathway genes on rucaparib, q=0.003. False discovery rate 

corrected q value for change. 

B. Left, Gene set enrichment pathway analysis (GSEA) for gene expression changes through 

treatment in HRDetect negative cancers (n=6 paired tumor samples). Right, decreased 



expression of interferon-α pathway genes on rucaparib, q=0.003. False discovery rate 

corrected q value for change.  



SUPPLEMENTARYTABLES 

Supplementary Table 1. Adverse events reported in RIO study in at least 10% patients. 

 

 

  



Supplementary Table 2. Individual patient data for analysis of HR deficiency with 
individual gene analysis, HR detect, HRD index, and RAD51 foci functional assessment. 

 

  



Supplementary Table 3. Mutations identified in tumor samples.

  



Supplementary Table 4. Personalised ddPCR assays for mutation tracking in ctDNA.  
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