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1. Supplementary Methods
Supplementary methods referenced from manuscript methods section are detailed here. 

1.1. Explant characterisation antibodies 

	Antibody target
	Species
	Company
	Cat. number

	Anti-Ca125
	Mouse monoclonal
	Abcam
	ab1107

	Anti-Pax8
	Mouse monoclonal
	Abcam
	ab92547

	Anti-Vimentin
	Rabbit Monoclonal
	Abcam
	ab92547

	Anti-Pan Cytokeratin
	FITC-conjugated Mouse Monoclonal
	Merck
	cbl234f

	Anti-Mouse IgG
	Goat, Alexa Fluor 546
	Invitrogen
	A-11003

	Anti-Rabbit IgG
	Goat, Alexa fluor 488
	Invitrogen
	A-11008



1.2. Rad 51 assay (HR) antibodies

	Antibody target
	Species
	Company
	Cat. number

	Anti-Mouse IgG
	Goat, Alexa Fluor 546
	Invitrogen
	A-11003

	Anti-Rabbit IgG
	Goat, Alexa fluor 488
	Invitrogen
	A-11008



1.3. In vitro cell extract assay (NHEJ) (Optimisation & HGS-Optimisation cohorts)
Rationale
Non-homologous end joining was assessed by the ability of cell extracts to re-join linearized plasmid monomers into multimers. Two pGEM-3Zf(+)-derived plasmids were used for the assay (kindly donated by Dr Ann Kiltie (Oxford, UK)). The 1+3 plasmid generates a 3.2 kb plasmid with perfect 3’ overhang sequence match following BstXI digestion (CCACTAAG_GTGG and GGTG_ATTCCACC). Conversely the 1+4 plasmid generates a 3.2 kb plasmid 2bp mismatch 3’ overhang following BstXI digestion (CCACTAAG_GTGG and GGTG_AAACCACC). 
Reagents
	Buffers
	Reagent
	Concentration

	Hypotonic lysis buffer
	Tris HCl pH 8.0
	10mM at pH 8.0
1mM
1mM

	
	EDTA 
	

	
	DTT 
	

	 Protease Inhibitor
	PMSF 
	0.17mg/ml
0.01U/ml
1ug/ml
1ug/ml
1ug/ml

	
	Aprotinin
	

	
	Pepstatin
	

	
	Chymostatin
	

	
	Leupeptin
	

	High Salt Buffer
	Tris HCl pH 7.5
	50mM
1M
2mM
1mM

	
	KCl 
	

	
	EDTA
	

	
	DTT
	

	Dialysis Buffer
	Tris HCl pH 8.0
	20mM
20% v/v glycerol
0.1M 
0.5mM
1mM

	
	Glycerol
	

	
	KOAc 
	

	
	EDTA
	

	
	DTT
	

	Deproteinization Mix
	Proteinase K
	10 mg/mL

	
	SDS
	2.5%

	
	EDTA
	50 mM

	
	Tris-HCl pH 7.5
	100 mM

	
	H2O
	To final volume



Linearised DNA plasmid substrate preparation
10µg yields of each plasmid were digested in 50µl using BstXI in NEBuffer3 for 120 minutes at 37°C (New England Biolabs). Digested product was resolved on 1% agarose gels (60 minutes at 100 volts) and 3.2kb linearised bands were excised and purified using a QIAquick Gel Extraction Kit (Qiagen) as per manufacturer’s instructions. Purified linearised plasmids were adjusted to 5ng/µl following NanoDrop spectrophotometry and full BstXI digestion was confirmed by 35 cycle endpoint PCR with pGEM-3Zf(+) sequencing primer locations and 0.7% agarose gel electrophoresis compared to undigested plasmid control reactions.

Cell protein extract preparation
3x106 cells were incubated in 500µl hypotonic buffer for 20 minutes on ice prior to homogenisation with a protease inhibitor cocktail (PMSF 170µg/ml, Aprotinin 1µg/ml, Pepstatin A 1µg/ml, Chymostatin 1µg/ml and Leupeptin 1µg/ml). Samples were incubated for 20 minutes on ice in the presence of 0.5 volume high salt buffer and centrifuged at 70,000rpm for 60minutes. Cell protein fractions were purified by recovering 90% of the supernatant underneath the lipid layer following centrifugation and samples dialyzed at low speed for 2hrs, at 4°C. Purified cell protein 10µl aliquots were stored at -80°C.
DNA End Joining Assay
20µl end-joining reactions were prepared that contained 200ng of either of the two plasmid DNA substrates, and 50µg of purified cell protein extract. Reactions were incubated in the presence of T4 DNA Ligase Reaction Buffer (New England Biolabs) for 2 hours at 37°C. Following the end-joining incubation samples were incubated with 80µg/ml RNase A for 10 minutes at 37°C (Thermo Fisher Scientific) and proteins were removed by incubation with 2mg/ml proteinase K and 0.5% w/v SDS for 10 minutes at 65°C. End-joined plasmid samples were resolved on 0.7% agarose gels and imaged on a GelDocIt system with Aida Image Analyser software.

Optional PCR confirmation of end-joined product
In addition to agarose gel visualisation of ligated plasmids (above), plasmid DNA was purified following the end joining assay using a QIAmp DNA blood mini kit (QIAGEN) to use as DNA template in PCR reactions that contained plasmid sequence primers. Thermocycler conditions were typical 35 cycle programs with a 55°C 30 second anneal step. PCR samples were resolved on a 2% agarose gel for 60 minutes at 100 volts and visualised.
1.4. Host-cell reactivation assay (NHEJ) (Validation and HGS-Validation cohorts)
[bookmark: _Hlk68360086]The Host-cell Reactivation system (Nagel et al 1) was further expanded to provide per-cell quantitative NHEJ pathway capacity monitoring of blunt end, 5’-3’ and 3’-5’ discontiguous de-phosphorylated mismatched overhang DNA double-strand breaks. 
Host cell plasmid preparation
XL1-Blue supercompetent cells (200236; Agilent) were transformed with reconstituted pCMV6-AC-GFP plasmid (ps100010; Origene). Transformed cells were plated on LB agar (11508926; Invitrogen) containing 100µg/ml carbenicillin (C1389; Sigma) and incubated for 16 hours at 37°C. 20ml LB broth: 100µg/ml carbenicillin flasks were inoculated with transformed colonies and cultured for 8hrs at 37°C with 220rpm shaking. 1000ml step-up volumes were seeded from these and cultured under identical conditions for 16 hours in the presence of negative control flasks (non-transformed XL1-Blue cells, and no-cell media flasks). Plasmids were purified using endotoxin-free maxiprep kits and resuspended in endotoxin-free TE Buffer (12362; Qiagen). Purities and yields were assessed by UV spectrophotometry (NanoDrop ND-2000) and agarose gel analysis. ≈1000µg yields were obtained and plasmids were adjusted to 1000ng/ml concentrations.
EcoRI-HF (R3101S), SacI-HF (R3156S), KpnI-HF (R3142S), PmeI (R0560S), and Quick CIP (M0525) (New England Biolabs) were used with NEB CutSmart buffer and nuclease-free water to construct the three dephosphorylated double strand break (dsb) plasmid conformations provided below (condition 4 is uncut positive control plasmid). 
	Condition
	N-5’
	N-3’
	C-5’
	C-3’
	Blunt
	Provides
	Functioning NHEJ mediators likely required

	1
	EcoRI
	 
	 
	KpnI
	
	5’ hang: 3’ hang
	DNA-PKcs: Artemis endonuclease activity

	2
	 
	SacI
	EcoRI
	 
	
	3’ hang: 5’ hang
	Pol µ activity [Artemis likely required]

	3
	 
	 
	 
	 
	PmeI
	Blunt
	Ku–XRCC4–DNA ligase IV activity [Artemis not required]



15nt removed
Condition 1: 5’ : 3’ double strand break
Condition 2: 3’ : 5’ double strand break
52nt removed
Condition 3: Blunt double strand break
0nt removed

1µg 50µl restriction digest reactions were prepared with 20 units of each enzyme and 2n the suggested Quick CIP volume to obtain dephosphorylation. Reactions were incubated at 37°C for 4n the required time to achieve complete digestion and no more than 0.25n the minimum reported time prior to star activity, followed by heat-inactivation. Volumes were scaled to aliquots containing 10µg of plasmid as necessary in order to meet required yields. 
2µg digested plasmid aliquots were resolved on 1% agarose gels alongside uncut reference plasmid and visualised by 1:1000 SYBR Safe (Thermo Fisher). dsb plasmid bands were gel extracted, purified, (QIAQuick Gel Extraction Kit 28704; Qiagen) and reconstituted in Endo-Free TE Buffer (12362; Qiagen). Plasmid purity and yields were assessed by agarose gel and spectrophotometry. From restriction digest preparation to digest purification (which incorporates gel-extraction), the inter-batch yield variation was 1% - 3% for the same plasmid conformation digests, and 1.7% - 7% yield variation between the three different plasmid conformations. Between-plasmid conformation purity ratio differences ranged between 0% - 0.6% (A260/280) and 1% - 3.5% (A260/230). These were indicative of robust and concordant dsb plasmid preparation and unlikely to contribute any bias towards final NHEJ quantitation analysis.
Explant plasmid transfection
Explant plasmid transfections were prepared with lipofectamine LTX Plus or 3000 (15338-100, 11668-027; Thermo Fisher) using Opti-Mem (11058021; Thermo Fisher) as per manufacturer’s guidelines. Conditions were determined empirically and used 52µl reactions with a final ratio of 2µl:0.5µg for LTX:DNA and 1.5µl:0.5µg for 3000:DNA. Replicate wells of 24 well plates were transfected with one of the four conditions (Uncut plasmid positive control, 5’-3’, 3’-5’, blunt-blunt) once explant cells were 85% confluent. Cultures were monitored at 24, 48, and 72 hours prior to analysis. Primary cells demonstrate documented challenges and a wide-range of transfection efficiencies via liposome-based transfection delivery methods. Any primary culture that exhibited suboptimal lipofectamine LTX transfection efficiencies were reanalysed using lipofectamine 3000 assays. Ultimately no explant was unamenable to optimal transfection assays.     
[bookmark: _Hlk68012482]Plasmid repair monitoring
Fluorescence-governed NHEJ pathway activity of each sample was assessed qualitatively by microscopy and quantitatively by flow cytometry. Cells were washed with PBS and visualised using a Zeiss Axio Observer Z1 microscope with Zeiss Zen 2.3 software. Parent cells confirmed absence of non-specific fluorescence whilst uncut plasmid provided positive transfection controls. For quantitative assessment the same samples were trypsinised, recovered, washed in PBS, and resuspended in 140µl 4°C sterile-filtered flow buffer (2% BS PBS). Samples remained on ice and cytometric fluorescence was determined on a BD Accuri C6 (Beckman Coulter). Cell-free control runs of media, PBS, flow buffer, deionised water, sheath fluid, decontamination fluid, cleaning fluid confirmed that zero non-specific events occurred at a frequency within two orders of magnitude below parent cell detection rate. The fluorescent detection extent of any non-specific events did not obfuscate negative control signals. Forward and side scatter gates were calibrated on parent cells and applied across corresponding explant NHEJ repair groups. Regions were calibrated on parent cells to determine their intrinsic fluorescence extent and regions were applied across corresponding NHEJ repair groups. Positive control samples confirmed explant transfection and permitted transfection efficiencies to be monitored. Fluorescence detection within dsb plasmid groups represents NHEJ pathway-governed processing and repair of DNA dsb to restore the GFP ORF and permit mRNA transcription and GFP protein expression. Extent of NHEJ pathway-governed repair was assessed with respect to both change in average fluorescence and change in number of cell events.
Average fluorescence intensity normalisation
Fluorescence change is concordant with traditional cell-free extract NHEJ assays and provides per-explant NHEJ pathway capacities. Average left-side region fluorescence intensities (defined as innate cell fluorescence as determined by parent cells) was subtracted from right-side region fluorescence intensity of dsb repair plasmids to provide between-explant normalised extent of fluorescence increase generated by NHEJ pathway-governed plasmid repair. Values were standardised to parent negative and transfection positive control conditions to provide percent-scaled capacities. 
Cell event normalisation
Cell event monitoring enables per-cell resolution of intra-explant NHEJ repair capacity variance and thus enables detection of possible basal level NHEJ activity which would traditionally be obfuscated below aggregate-assay sensitivity thresholds. The ratio of event frequency of positive threshold cells to all sample cells was calculated to provide the proportion of cells within any sample that demonstrated repair activity. The event ratio of positive control samples represents the maximum achieved transfection efficiency per explant and was used to percentage-calibrate target condition group ratios. 
NHEJ pathway competence score generation
An integrated NHEJ capacity scoring system was derived from equal-weighted contributions of cell event and fluorescent intensity standardised percent values. Ordinal plasmid condition scores were: Fully Defective (<5%); Basal Activity (≥5% & <15%); Low Activity (≥15% & <25%); Competent Activity (≥25% & < 35%); and High Activity (≥35%). Plasmid condition scores were combined to provide Explant capacity scores which measure overall explant NHEJ repair capacity. Ordinal explant capacity scores provided a 12-point scale (driven from the three input five-point scales).  

1.5. Single Cell Gel Electrophoresis Assay (BER & NER)
Comet slide preparation 
Standard microscope glass slides were coated with 1% ultrapure agarose in ultrapure water (16500500, 10977035; Thermo Fisher) and maintained in the dark. Cells were pelleted for three minutes at 1000rcf 4°C, washed in sterile 4°C dPBS (D8537, Sigma), pelleted again and dPBS removed. Pellets were resuspended in 1% low melting point agarose (V2111; Promega) in dPBS, and samples were distributed across replicate comet slides and allowed to set. 0.5% LMP agarose was distributed over samples and allowed to set.
Lysis
Cells were lysed at 4°C for a minimum of 60 minutes protected from light. Pre-chilled 4°C lysis buffer was prepared fresh (2.5M NaCl, 200mM NaOH, 100mM Na2EDTA2H20, 10mM Trisma base, 1% Triton X-100, 10% DMSO). 
Electrophoresis
Slides were transferred into electrophoresis tanks and submerged in fresh 4°C electrophoresis solution (200mM NaOH; 1mM Na2EDTA•2H20 (pH 10), in distilled water, confirmed pH >13.0) and incubated for 45 minutes at 4°C in the dark to permit DNA unwinding. Electrophoresis was conducted for 36 minutes at 1.5V/cm with a 2mm buffer height above the comet slide hyperplane.
Comet imaging and pathway competence score generation
Slides were visualised with a Zeiss Axio Observer Z1 with Zeiss Zen 2.3 software. The 172-megapixel tiled images were acquired using automated stage positioning to provide between 6,000 and 14,000 comets per each of the four explant conditions for BER or NER assays. The lowest 10 percentiles per each explant assay condition were removed to reduce uninformative values and the median percent DNA in tail per each condition was determined. DNA quantitative capacity metrics were calculated as conditions (4 – 1) – (3 – 1) – (2 – 1). Explant condition three percent DNA in tail values were summed with the median condition two equivalent value. These were compared with condition four to determine significant BER & NER pathway capacity changes (Kruskal Wallis, alpha = 0.05). Normalised survivorship class balance fold-change was calculated as comet frequency / condition one comet frequency. Extent of percent DNA in tail variance per condition was indicative of intra-explant heterogeneity.

1.6. Whole Exome Sequencing (MMR)
[bookmark: _Hlk103706342]Purified explant DNA (QIAamp DNA Mini, 51304; Qiagen) was assessed for purity and yield by NanoDrop ND-1000. SureSelect Human All Exon V6 (Agilent) exome libraries were prepared and samples were paired-end whole exome sequenced (WES) on a DNBSEQ™ NGS Platform (BGI Genomics, Hong Kong) with a per-sample 100x depth-of-coverage target. Trimmed and cleaned reads had a minimum Phred score of 34.4. These were aligned to human reference build Hg19 / GRCh37 using BWA 2 (99.954% average alignment) and variants called using SAMtools 3.
Explant MMR pathway capacity scores were generated based on frequency of observed mutations per each ontological impact level severity across the MMR gene cohort. MMR intra-gene and inter-gene mutation frequency aggregates were weighted by Impact level severities and scored ordinally as Competent; Functioning; Reduced; Perturbed; and Defective.

1.7. Statistical analysis, capacity scoring, classification, modelling, validation, dimension reduction

Software

R 4 packages used in addition to Base R are provided below.
	Row
	Package 
	Citation

	1
	tidyverse
	5

	2
	splitstackshape
	6

	3
	gridGraphics
	7

	4
	gridExtra
	8

	5
	gplots
	9

	6
	ggpubr
	10

	7
	viridis
	11

	8
	RColorBrewer
	12

	9
	plotly
	13

	10
	webshot
	14

	11
	htmlwidgets
	15

	12
	ic50
	16

	13
	drc
	17

	14
	PharmacoGx
	18

	15
	GRmetrics
	19

	16
	plotROC
	20

	17
	pROC
	21

	18
	MASS     
	22

	19
	nnet
	22

	20
	car
	23

	21
	caret
	24

	22
	e1071
	25

	23
	Mice
	26

	24
	VIM
	27

	25
	vcd
	28

	26
	rstatix
	29

	27
	Hmisc
	30

	28
	heatmaply
	31

	29
	psych
	32

	30
	rmcorr
	33

	31
	corrplot
	34

	32
	rcompanion
	35

	33
	survival
	36

	34
	survminer
	37

	35
	PerformanceAnalytics
	38



Platinum cytotoxicity scores
Explant response to carboplatin was dichotomised using a GR50 value of <48µM for sensitive classification and ≥48µM for resistant classification. This value was determined with reference to 1). Our distribution of explant GR50 clustering ranges; 2). The range of carboplatin and cisplatin explant and cell line cytotoxicity values in the literature with consideration to their differing efficacies; 3). The typically observed increase in GR50 µM value vs the equivalent IC50 value per explant due to growth-rate correction within the model; 4). Explant resistance reports in the literature in contrast to spheroid and organoids; 5). Known cell culture media sensitising components 39-46.      
ROS scores
TBHP-negative DCFDA-treated replicate well Ex/Em 485/535 nm plate reader fluorescent values were subtracted from all TBHP treatment groups and ROS burden following increased TBHP treatment was converted to fold change events. Explants that were unable to recover the ROS assault to less than two-fold endogenous values were scored as perturbed. 	
Mitochondrial membrane health scores
Fluorescence values at Ex/Em 490/525 nm (loss of membrane potential) and 540/590 nm (active membrane potential) were used to classify mitochondrial membrane status. Cell-free background values were subtracted from all replicates and the intra-plate and inter-plate replicate mean and standard deviation assessed per parent or each drug concentration. Explant baseline mitochondrial membrane activity ratios and parent-normalised activity changes in response to the presence of drug were calculated and used to score mitochondrial status. Changes of less than parent-normalised 1.2FC across all drug treatments in conjunction with high parent cell mitochondrial membrane ratios were considered dysfunctional. 
Patient summarised multi-explant culture scores
Patient-summarised multi-explant scores were generated by an algorithmic approach to accommodate potentially discordant explant capacities. This framework resolves discordance using weightings from significance values, quantitative capacity score, variance, class-balance, multi-tissue frequency, and extent of discordant states across all explants in question. BER and NER quantitative capacity score values were weighted by -Log KW p values and multi-explant average scores were generated. Binomial “has heterogeneity” and ordinal “consensus capacity” scores were introduced. MMR scores were averaged with an additional binomial “has heterogeneity” score and weighted for functioning explants. Averaged NHEJ ordinal scores were weighted for explant competence and binomial “has heterogeneity” and ordinal “consensus capacity” scores were introduced. Binomial metrics for the Rad51 (HR) assay can only by definition resolve to a summary value via odd explant numbers. Any equally weighted even number HR findings were ordinal-scored as heterogeneous as required and a binomial “consensus capacity” score introduced for any odd-number-explant collapse. Intra-tissue assay variance was retained with weightings for greatest input variance values. Class-balance values were retained with weightings for greatest survivorship bias. Cytotoxicity values were weighted for resistance and binomial “has heterogeneity” and ordinal consensus scores introduced. ROS and Mt membrane scores were weighted for dysfunction alongside “has heterogeneity” and binomial “consensus capacity” scores. 
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2.10 Supplementary Data section 10
17 MOCs used for analysis. Coloured by Resistant or Sensitive. Vertical line is the 48µM threshold determined previously
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Supplementary Data section 1: Supplementary Table 1. Patient and clinical demographics

Patient cohort demographics. | Clinical demographics for patients in this study. Optimisation and
Validation cohorts comprise any histology ovarian cancer. HGS-Optimisation and HGS-Validation cohorts
comprise HGSOC only.
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Supplementary Datasection 2: Study Pipeline
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utility. Gold modules are final patient classification.
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Supplementary Data section 3: Host-cell reactivation assay (NHEJ)
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Supplementary Data section 3: Host-cell reactivation assay (NHEJ) continued
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Replicate XL1-Blue supercompetent cells (200236; Agilent) were transformed with reconstituted
pCMV6-AC-GFP plasmid (ps100010; Origene), expanded into 1000ml cultures and plasmids purified by
an endotoxin-free maxiprep method (12362; Qiagen). A. Representative agarose analysis of cleared
lysate (lanes 2-5) and wash fractions 1 and 2 (lanes 6-9, 10-13) per replicate plasmid preps confirmed
the purity and success of critical maxiprep stages. B. Plasmid purities and yields were assessed by
agarose gel electrophoresis. C. Plasmid purities and yield assessed by NanoDrop ND-2000
spectrophotometry at neat (top), 1:5 (middle), and 1:25 (bottom) dilutions in order to cover the
accuracy range of the equipment. Approximately 1000pg of plasmid was recovered per each
maxiprep.

400ng/ul concentrations of purified GFP plasmid were digested within each of the three restriction
digest strategies using 24pl reaction volumes. D. Agarose gel electrophoresis confirmed distinct
banding and that complete digestion occurred. E. Plasmid digest purities and yields were inspected by
NanoDrop ND-2000 spectrophotometry. Linearised plasmid concentrations were within 7% of the
median (mean: 417.3ng/ul; SD: 18.8) while A260/A280 ratios were identical (mean: 1.87; SD: 0.000)
and A260/A230 ratios were within 2.8% of the median (mean: 2.51; SD: 0.03559). Taken together,
these values were considered to demonstrate robust processing and that no downstream GFP
expression bias would be attributed to plasmid sample preparation.
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Replicate XL1-Blue supercompetent cells (200236; Agilent) were transformed with reconstituted
pCMV6-AC-GFP plasmid (ps100010; Origene), expanded into 1000ml cultures and plasmids purified by
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digest strategies using 24pl reaction volumes. D. Agarose gel electrophoresis confirmed distinct
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median (mean: 417.3ng/ul; SD: 18.8) while A260/A280 ratios were identical (mean: 1.87; SD: 0.000)
and A260/A230 ratios were within 2.8% of the median (mean: 2.51; SD: 0.03559). Taken together,
these values were considered to demonstrate robust processing and that no downstream GFP
expression bias would be attributed to plasmid sample preparation.
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Supplementary Data section 4: Patient and surgery cohort comparisons
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Patient cohort comparisons. A. Age density and boxplots by cohort. B. Age density and boxplots by
biobank. C. BMI by cohort. D. CA125 by cohort. E. Disease Stage, Surgery Type, Residual Disease, and
Patient Histology cohort comparisons.
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Patient cohort comparisons. A. Age density and boxplots by cohort. B. Age density and boxplots by
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Supplementary Data section 5: Optimisation cohort patient DDR pathway capacity signatures & patient survival
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Optimisation cohort (n=17) and HGS-Optimisation cohort (n=11) DDR capacities and classification. A. A
dendrogramatically-clustered heatmap of binomial capacity scores for the five DDR pathways. Each
column is an explant/patient and each row is a DDR pathway capacity. A range of defective pathway
signatures are evident. Heat strips for patient progression-free survival (PFS) and overall survival (OS) are
provided. Surgery type, Residual disease, and broad disease histology annotations are provided.

B. Discriminant analysis classification of Optimisation cohort patient PFS and OS by DDR binomial
capacity scores (PFS ROC AUC of 0.694; OS ROC AUC of 0.856). OS misclassification was due to two
misclassified sensitive patients (blue) and 1 misclassified resistant patient (orange).

C. Discriminant analysis classification of HGS-Optimisation cohort patient PFS and OS by DDR binomial
capacity scores (PFS ROC AUC of 0.817; OS ROC AUC of 0.980). OS misclassification was driven by a single
misclassified sensitive patient (blue) located alongside the single resistant patient (orange).
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Supplementary Data section 5: Optimisation cohort patient DDR pathway capacity signatures & patient survival
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Optimisation cohort (n=17) and HGS-Optimisation cohort (n=11) DDR capacities and classification. A. A
dendrogramatically-clustered heatmap of binomial capacity scores for the five DDR pathways. Each
column is an explant/patient and each row is a DDR pathway capacity. A range of defective pathway
signatures are evident. Heat strips for patient progression-free survival (PFS) and overall survival (OS) are
provided. Surgery type, Residual disease, and broad disease histology annotations are provided.

B. Discriminant analysis classification of Optimisation cohort patient PFS and OS by DDR binomial
capacity scores (PFS ROC AUC of 0.694; OS ROC AUC of 0.856). OS misclassification was due to two
misclassified sensitive patients (blue) and 1 misclassified resistant patient (orange).

C. Discriminant analysis classification of HGS-Optimisation cohort patient PFS and OS by DDR binomial
capacity scores (PFS ROC AUC of 0.817; OS ROC AUC of 0.980). OS misclassification was driven by a single
misclassified sensitive patient (blue) located alongside the single resistant patient (orange).
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Supplementary Data section 6: Established Explants
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Supplementary Data section 7: Expanded cohort explant-resolution assay analysis
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Supplementary Data section 7: Expanded cohort explant-resolution assay analysis continued
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A. Expanded cohort explant-resolution DDR pathway capacities and platinum cytotoxicity assays
categorised by explant tissue type. No preferential tissue type bias was observed for boxplot assay
classifications, indication that the assays developed here are objectively suitable for all explant
histologies. Rightinset table: explant frequency per tissue type. B. Expanded cohort tissue type
significance analysis per each DDR pathway assay by Kruskal-Wallis. No assay demonstrated significance,
indicative of no preferential bias for any particular tissue type. C. HGS-Expanded tissue type significance
analysis per each DDR pathway assay by Kruskal-Wallis. No assay demonstrated significance, indicative of
no preferential bias for any particular tissue type.

D. Expanded cohort explant-resolution DDR pathway capacities and platinum cytotoxicity assays
categorised by explant broad tissue type. No preferential tissue type bias was observed for boxplot assay
classifications, indication that the assays developed here are objectively suitable for all explant
histologies. Rightinset table: explant frequency per broad tissue type. E. Expanded cohort broad tissue
type significance analysis per each DDR pathway assay by Kruskal-Wallis. No assay demonstrated
significance, indicative of no preferential bias for any particular tissue type. F. HGS-Expanded broad tissue
type significance analysis per each DDR pathway assay by Kruskal-Wallis. No assay demonstrated
significance indicative of no preferential bias for any particular broad tissue type.

G. Inter-DDR capacity assay correlation analyses for the Expanded cohort. Binomial capacity scores were
inspected by Chi Square tests. Ordinal capacity scores were inspected by Kendall’s Tau correlation. No
individual pathway pairing demonstrated significance correlation indicative of no specific inter-assay bias
and indicative that the DDR landscape is complex.
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Supplementary Data section 7: Expanded cohort explant-resolution assay analysis continued
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type significance analysis per each DDR pathway assay by Kruskal-Wallis. No assay demonstrated
significance indicative of no preferential bias for any particular broad tissue type.

G. Inter-DDR capacity assay correlation analyses for the Expanded cohort. Binomial capacity scores were
inspected by Chi Square tests. Ordinal capacity scores were inspected by Kendall’s Tau correlation. No
individual pathway pairing demonstrated significance correlation indicative of no specific inter-assay bias
and indicative that the DDR landscape is complex.
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Supplementary Data section 8: Expanded cohort explant DDR assay findings: platinum, Mt Membrane, or
ROS classification by DDR LDA coefficient contributions
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The left keying column lists specific parameters from the DDR, cytotoxicity, ROS, or mitochondria ex vivo
assays. Coefficient contributions from discriminant analyses are listed in remaining columns for: A.
Explant platinum cytotoxicity; B. Mitochondrial membrane state; and C. Response to ROS burden (left
column: without inclusion of mitochondrial dysfunction; right column: with mitochondrial dysfunction).
Specific values considered “of interest” are provided in bold.
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The left keying column lists specific parameters from the DDR, cytotoxicity, ROS, or mitochondria ex vivo
assays. Coefficient contributions from discriminant analyses are listed in remaining columns for: A.
Explant platinum cytotoxicity; B. Mitochondrial membrane state; and C. Response to ROS burden (left
column: without inclusion of mitochondrial dysfunction; right column: with mitochondrial dysfunction).
Specific values considered “of interest” are provided in bold.
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Supplementary Data section 9: Expanded cohort Patient-resolution assay analysis
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Pathway Strand Break Type & Score Type

Patient-resolution DDR pathway capacities by surgery type. No preferential explant tissue type bias was
observed between primary debulking surgery and interval debulking surgery for single-strand; double-
strand; or Any strand break repair pathways (p values were between 0.308 and 0.874). This was indicative
that the observed explant DDR pathway repair capacity states across our cohorts represent the
aetiological state of the evolved tumour and that states were not a CT-induced treatment consequence.
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Pathway Strand Break Type & Score Type

Patient-resolution DDR pathway capacities by surgery type. No preferential explant tissue type bias was
observed between primary debulking surgery and interval debulking surgery for single-strand; double-
strand; or Any strand break repair pathways (p values were between 0.308 and 0.874). This was indicative
that the observed explant DDR pathway repair capacity states across our cohorts represent the
aetiological state of the evolved tumour and that states were not a CT-induced treatment consequence.
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