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Supplementary Methods
This includes a detailed description of the molecular assays and analysis methods utilized in this study.  If methods have previously been described in detail in other publications then references to those publications is provided.
Molecular Analysis 
DNA extraction: A 5 μM section stained with hematoxylin/eosin was used for histology and 5 – 10 μM sections from formalin-fixed paraffin-embedded (FFPE) tumor samples were used for DNA extraction after scraping areas with the highest tumor cell density.  30% minimum tumor was a prerequisite for all samples.  Sections from FFPE tissue were first incubated in Proteinase K followed by DNA extraction performed using the Promega Maxwell 16 LEV FFPE Plus kit (AS1290, Promega, Madison, WI) according to the manufacturer’s instructions.  Genomic DNA was eluted in 100 µL of water.
Promoter methylation analysis: BRCA1 promoter methylation analysis was performed by bisulfite sequencing using a 2-step PCR amplicon-based approach.  100 ng of isolated DNA was subjected to bisulfite conversion using an EpiTect Plus Bisulfite kit (Qiagen, Hilden, Germany). PCR primers specific for bisulfite converted DNA were designed to the promoter region in exon 1A of the 5’ untranslated region of the BRCA1 gene (5'-TGAGAGGTTGTTGTTTAG-3' and 5'-CTAAAAAACCCCACAACCTATC-3').  Converted DNA and BRCA1 primers were annealed at 62℃ and amplified (step1. 96℃ 2:30, step2. 96℃ 0:30, step3. 62℃ 0:30, step4. 72℃ 1:00, go to step 2 34X, step5. 72℃ 5:00).  Following amplification, 2µl of the PCR product was used as template in a secondary reaction using Fluidigm Access Array Barcode Library primers (1-96) (Part number: 100-2345, Fluidigm, South San Francisco, CA); template and primers were annealed at 60℃ and amplified (step1. 96℃ 2:00, step2. 96℃ 0:30, step3. 60℃ 0:30, step4. 72℃ 1:00, go to step 2 32X, step5. 72℃ 5:00).  The products from secondary PCR were size fractionated using a Pippin Prep (Sage Science, Beverly, MA) to isolate products 250-300bp in length.  The reaction product was sequenced using a MiSeq sequencer (Illumina, San Diego, CA).  Analysis of the methylation assay sequence data was as described in Telli et al., 2016 (supplementary methods).1
Mutation analysis and whole genome SNP analysis: BRCA1/2 gene mutation detection and SNP whole genome analysis was performed using a custom hybridization capture method.  A custom hybridization enrichment panel targeting 54,091 genome-wide single nucleotide polymorphisms, and the entire coding regions of BRCA1 and BRCA2 was used to generate next generation sequencing libraries.  A detailed description of the SNP selection process is given in Timms et al., 2014 (additional file 1).2 Twenty-five of the tumor normal pairs were analyzed using a custom hybridization panel based on the Agilent SureSelect XT chemistry (Agilent Technologies, Santa Clara, CA).  The remaining tumor normal pairs were analyzed using a panel developed utilizing IDT’s xGen hybridization capture technology (Integrated DNA Technologies, Coralville, IA).  The IDT probe panel was designed to target the same SNP locations and gene target regions as the Agilent probe panel.  Comparative testing was performed to ensure that equivalent results were obtained from both panels prior to implementation of the IDT assay (data not shown).  For both capture methods whole exome libraries were first created using a Hyper Kapa XT2 kit (Kapa Biosystem, Wilmington, MA).  200 ng of isolated DNA was sheared on a Covaris E220 (Covaris, Woburn, MA) to achieve a peak size between 150-180 bp.  The sheared DNA then underwent Agencourt AMPure XP bead cleanup (Beckman, Brea, CA).  The gDNA fragments were then end-repaired, A-tailed, and adaptor ligated with individually barcoded adaptors per the Hyper Kapa XT2 kit instructions, followed by Agencourt AMPure XP bead cleanup.  The adaptor ligated libraries were then amplified by PCR (step1 98oC 0:45, step2 98oC 0:15, step3 60oC 0:30, step4 72oC 0:30, go to step2 8x, step4 72oC 1:00).  Following amplification, the libraries were quantitated on a TapeStation 2200 (Agilent, Santa Clara, CA). 100 ng from each of 16 individually barcoded libraries were then pooled to create a 1600 ng pool for hybridization using either Agilent SureSelect XT2 or IDT xGen hybridization capture.  Agilent SureSelect Hybridization Capture: All reagents were from Agilent Technologies unless otherwise stated.  The hybridization process was performed according to the manufacturer’s instructions.  The pooled samples were hybridized to the custom panel of biotinylated RNA probes for 24 hours.  Dynabeads MyOne Streptavidin T1 (Invitrogen, Carlsbad, CA) beads were then used to bind the biotinylated targets and washed according to the SureSelect XT2 protocol.  Twenty µl of eluted DNA was PCR amplified using PCR Master Mix (2x Kapa HiFi HotStart Ready Mix (25µl), Illumina Primer Mix (5µl) (Kapa Biosystems) (step1 98oC 0:45, step2 98 oC 0:15, step3 60 oC 0:30, step4 72 oC 0:30, go to step2 for 7 cycles, step5 72oC 1:00).  The PCR products then underwent a 3X AMPure XP bead cleanup and the amplified libraries were quantitated on the TapeStation E220 and then diluted to 2nM for sequencing.  IDT xGEN Hybridizaton Capture: Pooled DNA was mixed with 5µl Cot1 DNA (Thermo Fisher, Waltham, MA) and 1µl of each Universal blocking oligo (Ts-p5 and Ts-p7 (8nt)) (Integrated DNA Technologies), and then dried down and resuspended in xGEN hybridization buffers.  IDT xGen custom capture probes and vapor lock oil was added, and the reaction was incubated at 95oC for 10 minutes, followed by 62oC for 4 hours.  Washed Dynabeads M-270 Streptavidin (Thermo Fisher) resuspended in hybridization buffer and preheated to 62oC were then added and incubated at 62oC for 45 minutes with mixing every 12 minutes.  The beads were then washed 3x at 62oC, and then 3x at room temperature.  The bead captured DNA fragments were then eluted with 20µl water and underwent 10 cycles of PCR using the same cycling conditions described in the Hyper Kapa XT2 library construction process.  A final Agencourt AMPure XP bead cleanup was performed and the pool was quantitated using a TapeStation E220 and then diluted to 2nM for sequencing.  Sequencing for both assay panels was performed on an Illumina HiSeq2500 using a 200 cycle HiSeq Rapid SBS Kit v2 and a HiSeq Rapid PE Cluster Kit v2.  Average coverage after alignment to the target regions and removal of non-clonal reads was 476.2 reads per base for coverage of BRCA1/2 target regions and 317.4 reads per base for SNP coverage.
Data analysis: The SNP analysis and methods used to calculate the 3 individual component scores (LOH, TAI, LST) and the final HRD score are described in detail in Timms et al., 2014.2   This publication also describes the quality metrics used to assess the quality of the ASCN reconstructions.  If a predefined threshold is exceeded then samples are failed for HRD analysis.  Typically, HRD analysis will fail at 70-80% non-tumor DNA content or higher, with the variation dependent on the DNA quality.  Identification of BRCA1 and BRCA2 deficient tumors has been described previously2, only deleterious and suspected deleterious mutations were included in the analysis.3,4 Validation experiments (data not shown) have confirmed that somatic BRCA1/2 variants can be reliably determined from this assay down to a 10% allele frequency, enabling the detection of BRCA1/2 variants even in those samples which fail HRD analysis due to high non-tumor content.  Detection of germline BRCA1/2 variants which are present in the tumor cells is not impacted by non-tumor content as these are present at an allele frequency of ≥50%.
To assess whether there was an association between time to first recurrence and the amount of genomic rearrangement that had occurred between the primary and recurrent tumor samples, correlation of allele dosage profiles was assessed at the individual single nucleotide polymorphism level.  Unlike HRD, comparing allele dosage profiles should give a quantitative measure of the degree of genomic rearrangement between the tumors in each of the primary-recurrent pairs.  Allelic imbalance profiles were generated and used for calculation of the individual biomarker components (LOH, TAI, LST), and the combined HRD score was derived.1, 2
To generate allele dosage profiles sequence reads were mapped against a SNP sequence database.  This database was created by cutting fragments from the whole genome sequence (version Feb. 2009 GRCh37/hg19) that contain each SNP targeted by the hybridization enrichment assay.  Each sequence fragment is 801 bp, with 400 bp flanks on each side of the SNP positions.  Mapping of the sequence reads to the SNP sequence database was performed by a program that implements the Burrows-Wheeler Transform (BWT) algorithm6,7 using a pairwise alignment performed by JAligner (http://jaligner.sourceforge.net/).  Sequence quality trimming was performed according to the BWT algorithm.5,6   Each sequence read was considered mapped if it matched the SNP database sequence with seven or less mismatches.  Sequence reads overlapping a SNP position were used to count the SNP alleles.  If both forward and reverse reads of the same clone overlap the SNP position and produce the same allele, only one count was applied for this clone.  Clones where the forward and reverse reads produce different alleles were considered a sequencing error and not counted.  A read-counts file containing one row for each of the 54,091 SNPs in the assay was generated.  The columns are: the numbers of reads with the wildtype allele, the number of reads with the most common variant allele, the number of reads mapped to the flanking sequences, the chromosome and SNP position.  Allele dosage was calculated for each SNP by dividing the wildtype-allele-count by the total (wildtype plus variant)-allele-count.  Allele dosage for each SNP was then adjusted for the frequency bias against the variant allele inherent in the hybridization probe library.  Priors for this calculation were generated for each capture library synthesis from CEPH (normal patient) cell-line DNA and stored in the file-system.
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Figure Legends
Supplementary Figure 1: Boxplot showing the distribution of HRD scores in primary and recurrent tumor samples. The lower line of the box indicates the 25th percentile of HRD scores, the upper line the 75th percentile, and the middle line the median HRD score.
Supplementary Figure 2: Sequence read alignments from the primary (upper panel) and recurrent (lower panel) tumor specimens showing the deleterious mutation observed in both the primary and recurrent tumor sample, and the reversion mutation detected in the recurrent tumor sample only. The original mutation (c.5266dupC (p.Gln1756Profs*74) is indicated in both panels by the blue arrow. The reversion mutation (c.5276_5277+1delinsGGT) is indicated in the recurrent sample panel only by the red arrow.
