HOMOLOGOUS RECOMBINATION DEFICIENCY (HRD)
TESTING IN OVARIAN CANCER: AIMING TO INCREASE THE
CLINICAL UTILITY OF PARP INHIBITORS

C Mapagu , S Srirangan, S Pattnaik , N Nevins N, J Kirk, Y-E Chiew, RL
Balleine, P Beale, DDL Bowtell, A Brand, M Friedlander, PR Harnett, DJ Marsh
and A deFazio for the INOVATe Investigators.
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Epithelial ovarian cancer

Most often advanced, widespread disease at diagnosis

Treatment is largely the same (surgery + carboplatin/paclitaxel chemotherapy)

Most women (~70%) are initially responsive to treatment, but development of
acquired resistance is common

Survival is slowly increasing, but remains <45%
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e 1: Omental Caking—a common finding in the two-thirds of ovarian cancer patients

Figure1
who present with advanced disease.



Ovarian cancer subtypes and potential
targeted therapy
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Alterations in homologous recombination (HR) repair
are common in HGSC

BRCA mutation and loss of functional BRCA activity leads to HR
dysfunction in ~50% of high-grade serous ovarian cancer

HR pathway
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Alterations in HR are associated with response to
platinum chemotherapy and PARP inhibitors
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PARP inhibitors in HGSOC

PARP Inhibitor  Trial Population group
Olaparib SOLO2 [1] == BRCA mutated (all germline)
SOLO1 [2] == BRCA mutated (99% germline)
Study 19 [3] = BRCA mutated (germline or somatic, retrospective)
Niraparib ENGOT-OV16/NOVA [4] = BRCA mutation (germline)
HRD-positive, non-germline BRCA mutated
non-germline BRCA -mutated
Rucaparib ARIEL 3 [5] = BRCA mutated (germline)

HRD assay positive (LOH)

[1] Pujade-Lauraine E, et al. Lancet Oncology 2017; 18:1274-84
[2] K Moore et al. N Engl J Med 2018;379:2495-2505

[3] Ledermman J et al. N Engl J Med 2012; 366:1382-92

[4] Mirza MR, et al. N Engl J Med 2016; 375: 2154-64

[5] Coleman RL, et al. Lancet 2017; 390:1949-61



VATe

Individualised Ovarian Cancer Treatment through Integration
of Genomic Pathology into Multidisciplinary Care
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+ 12 sites open g
» > 350 eligible patients consented

* Next-gen sequencing, gene copy
number, gene and protein expression

* Patients identified for marker-driven
clinical trials
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VATe

Individualised Ovarian Cancer Treatment through Integration
of Genomic Pathology into Multidisciplinary Care

« Maximising PARPI use

« 2 approaches:
« Tumour mutation testing
 HRD score
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Mutation profile of HGSOC in INOVATe
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« 128/199 (64%) tested are HGS
« Of the HGS: 31/128 (24%) were found to have BRCA1/2 mutations in the tumour

Dashni Srirangan



BRCA1/2 mutation status

INOVATe somatic testing

Pathogenic
BRCA1/2mut Yes No
Clinical ves 21 1
germline testing
No 7 36

BRCA1/2 mutation status reported by INOVATe somatic testing and clinical testing were highly
concordant
« Somatic testing identified 21/22 (95.5%) germline BRCA1/2 mutation

« However, in 1 case, a large duplication germline BRCA1 variant was NOT detected by
somatic panel testing

7 cases (10.8%) presumed somatic BRCA1/2mut as they were NOT detected in germline testing



Mutation profile of HGSOC in INOVATe
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* 75% HGS have no identified BRCA1/2mut
« Mutation gene panel testing is limited to specific genes

» frequency of non-BRCA mutations are low Dashni Srirangan



Homologous Recombination Repair Deficiency (HRD)
Biomarkers Assays

Genomic scars/
» HRD scores
(LOH, LST,TAI)

Germline BRCA1/2mut
SNP array
Germline HR pathway
mutations
Functional
NGS H R D HR assays
Somatic BRCA1/2mut i [
RADS51 foci
N Biomarkers
mutations
Gene expression
— Mutation signatures ‘BRCAnNess’

expression arrays

Adapted from Breast Cancer Research and Treatment (2018) 171:21-31



INOVATe

IndeuaIlsed Ovarian Cancer Treatment through Integration
of Genomic Pathology into Multidisciplinary Care

Evaluate implementation
of HRD score to predict
response to carboplatin
and PARPi
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Homologous Recombination Deficiency (HRD) score

LGS HR intact
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Telomeric allelic Large-scale Loss of

imbalances transitions heterozygosity

* Loss of HR lead to chromosomal structural rearrangement = genomic scar
« 3 SNP array based genomic lesion scores associated with BRCA1/2mut

 HRD score - derived by computing the arithmetic mean of the three genomic lesion scores

Timms et al 2014 Biomarker Research
Marquard et al 2015 Breast Cancer Research



HRD predictive model based on ovarian cancer cases in the ICGC
whole genome sequencing study
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Swetansu Pattnaik Patch et al, Nature 2015; 521 (7553):489-94



HRD-mean score

Distribution of HRD score among ovarian cancer histological subtypes in INOVATe
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HRD-mean score

Distribution of HRD score in HGSC

40+
30- ¢
00
2
* o
20- ¢ HR deficient
mpooccocccce z""--‘--“"--..----.----..----. ------------------
”Q HR intact
AP

2
1 0' * TN S 2

L 2

N =46
0 T T
HGSC HGSC
BRCAwt BRCAmut



HRD-mean score

Distribution of HRD score in HGSC
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29.5% (13/46) BRCA1/2mut



HRD-mean score

Distribution of HRD score in HGSC
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All BRCAL1/2Mut cases
showed evidence of HR
deficiency



HRD-mean score

Distribution of HRD score in HGSC
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72% (33/46) of
HGSC BRCA1/2wt



HRD-mean score

Distribution of HRD score in HGSC
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42% shows evidence of
HR deficiency (14/33)



Distribution of HRD score in HGSC
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Alex Dobrovic

BRCA1 methylation not tested
BRCA1 meth

BRCA1 unmethylated
BRCA™Ut somatic

BRCA™t germline

Q@ O ¢ o o

6/19 BRCA1 methylation

?alterations in other HR
genes

Custom panel genes: ATM,
CHEK2, PALB2, RAD51C,
RADS51D, BRIP1

Response to PARPI?



PARP inhibition in non-BRCA HRD

PARP Inhibitor  Trial Population group PFS HR (95% ClI)
Niraparib ENGOT-OV16/NOVA BRCA1/2™" 0.27 (0.17-0.41)*
HRD-positive, non-germline BRCA mutated 0.38 (0.24-0.59)*
BRCA1/2" and HR intact 0.45 (0.34-0.61)*
Rucaparib ARIEL 3 BRCA1/2™" 0.23 (0.16-0.34)**
HRD assay positive (BRCA " and high-LOH) 0.32 (0.24-0.42)**
Olaparib EMBRACE Non-germline BRCA -mutated: PALB2, ATM, ATR, RAD51

BRCA1 methylated

*P value <0.001; **P value <0.0001



HRD score assay

« HRD score was able to identify BRCA-altered and non-BRCA altered
HR deficient cases

Limitations:

« Threshold for identifying HRD needs to be validated (current threshold
80% sensitivity)

« Does not identify BRCA reversion or loss of methylation
— Functional assays in relapsed cases eg. RAD51c foci

« SNP array based: current assay only on Fresh/Frozen, will need to
translate to FFPE tissue
— NGS based



Conclusion

« Tumour testing of BRCA mutation status and germline clinical
testing were highly concordant. Tumour testing identified
additional somatic BRCA1/2M't cases

« HRD score was able to identify all BRCA1/2m't cases and other
BRCA1/2"t HR-deficient cases. These patients may benefit from
PARPI treatment.

2 The

Westmead
Institute

FOR MEDICAL RESEARCH



Acknowledgements

INOVATe Investigators and Our Patients

Westmead / Blacktown / Nepean / WIMR / CMRI

Rosemary Balleine, Paul Harnett, Alison Brand, Cecile Bergzoll, Jessica Boros, Natalie Bouantoun, Michael Burling, Yoke-Eng Chiew, Bo Gao,
Verity Hodgkinson, Unine Herbst, Amy Jamieson, Casina Kan, Catherine Kennedy, Ying Lei, Kristina Lindemann, Cristina Mapagu, Lauren
McDonald, Oksana Mirochnik, Tania Moujaber, Nikilyn Nevins, Svetlana Pianova, Pamela Provan, Robyn Sayer, Raghwa Sharma, Sivatharsny
Srirangan, Annie Stenlake, King Tan, Jenny Shannon, Amanda Stevanovic, Amir Hadji Ashrafy...

Royal North Shore / North Shore Private / Mater / Kolling

Deborah Marsh, Sally Baron-Hay, Gregory Gard, Russell Hogg, Sue Valmadre, Connie Diakos, Jayne Maidens, David Nevell, Ussha Pillai, Shannon
Chan, Mikaela Holmes, Kat Phillips, Sam Yuen...

Royal Hospital for Women / Prince of Wales / Prince of Wales Private / UNSW

Michael Friedlander, Neville Hacker, Rhonda Farrell, Archana Rao, Greg Robertson, Yeh Chen Lee, Kate Webber, Emma Newton, Christie Norris,
Sue Gerty, Susan Ramus...

Sydney Adventist Hospital

Russell Hogg, Josie Rutovitz, Gavin Marx, Hilda High, Nina Singh, Rebecca Stevenson...

Royal Prince Alfred / Chris O'Brien Lifehouse

Philip Beale, Lyndal Anderson, Jonathan Carter, Rhonda Farrell, Samir Saidi, Michelle Harrison, Trevor Tejada Berges, Anna Swanson, Susie
Zaborszky....

Peter MacCallum / Garvan / NIH

David Bowtell, Goli Samimi, George Au-Yeung, Kathryn Alsop, Sian Fereday, Nadia Traficante, Swetansu Pattnaik, Richard Tothill...

®
s The
. LA
Consumer Representatives '«‘!‘L’»’ v\ Yé’fﬁimiad

Alison Harris, Sapna Lazarus, Shweta Sengupta NSW  ncar Institute NSW

RNMENT



