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HR-deficient HGSOCs are dependent of error-prone DNA
repair mechanisms
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Alexandrov LB, et al. Nature. 2013;500:415-412; Ceccaldi R, et al. Nature. 2015;518:258-262; Konstantinopoulos PA, et al. Cancer Discov. 2015;5(11):1137-54.
HGSOC, high-grade serous ovarian cancer; HR, homologous recombination; PARP, poly(ADP-ribose) polymerase. ENGQT
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Tumor genotypes shape the tumor microenvironment (TME) in
HGSC

* Tumor genotypes associate with distinct TMEs and responses
to immunotherapies (lyer 2020, Zhang 2018, Vasquez-Garcia BiorXiv 2021)

NSGO-CTU Investigator Meeting, November 24th & 25th 2022 ENGQT
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Tumor genotypes shape the tumor microenvironment (TME) in
HGSC

Tumor genotypes associate with distinct TMEs and responses
to immunotherapies (lyer 2020, Zhang 2018, Vasquez-Garcia BiorXiv 2021)

BRCAmut/HRD tumors have suggested to have

— higher neoantigen load, PD-L1 expression and CD8+T-cell infiltration
(Vasquez-Garcia Biorxiv 2021, Strickland 2016, Bohm 2017, Sato 2017)

— Enhanced responses to PARPI + immune checkpoint blockade in
preclinical models (ping 2018; Jiao 2017; Parkes 2016; Shen 2019, Iyer 2020)
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PARP inhibitors enhance anti-tumour immunity

Direct Cytotoxic

‘ Activity
PARPi > HR'deﬁCient tumours
Q Anti-tumour
Immunity

* In HR-deficient and -proficient
* Mediated by Type | Interferons
* Augmented by PD-1/PD-L1 blockade

m=) Rationale for combining PARP inhibition with immune checkpoint blockade

Ding L, et al. Cell Reports. 2018;25:2972—-2980; Jiao S, et al. Clin Can Res. 2017;23(14):3711-3720; Parkes EE, et al. JNCI. 2016;109(1):djw199;
Shen J, et al. Can Res. 2019;79(2):311-319.
HR, homologous recombination; PARP(i), poly(ADP-ribose) polymerase (inhibitor). ENGQT
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Combination of PARPi and PD-1i results in clinical activity in platinum-

resistant ovarian

cancer (OC)

» TOPACIO/Keynote-162 (NCT02657889) phase I/l trial enrolled 62 patients with relapsed,

platinum-resistant OC

Best Objective Response (BOR)

Integrated efficacy analysis

Evaluable patients n=60 n %
Complete response (CR) 3 5
Partial response (PR) 8 13
Stable disease (SD) 28 47
Progressive disease (PD) 20 33

Objective response rate (ORR)
Clinical benefit

11 18 %
39 65 %

Best percent change (%)
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BRCA mutation, Myriad MyChoice HRD test, or PD-L1 IHC (21 Complete

proportion score) did not associate with response

Konstantinopoulos et al. JAMA Oncol. 2019 Jun 13;5(8):1141-9 [t]BRCA(1/2), [tumour] breast cancer (type 1/2) susceptibility gene; HRD(pos/neg/unk), homologous recombination deficient
(positive/negative/unknown); mut, mutation; OC, ovarian cancer;

PARP(i), poly(ADP-ribose) polymerase (inhibitor).
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Translational work in the TOPACIO trial

* Fundgin from Su2C — Catalyst grant

* Working with Tesaro(GSK), Dana-Farber Cancer Institute, University of

Washington
* 3-way MTA:s
* monthly teleconferences

* Sharing of results and publications

JAMA Oncol. 2019 Aug; 5(8): 1141-1149.
Published online 2019 Jun 13. doi: 10.1001/jamaoncol.2019.1048

JAMA Oncology

View Article»

PMCID: PMC6567832

Single-Arm Phases 1 and 2 Trial of Niraparib in Combination With Pembrolizumab in
Patients With Recurrent Platinum-Resistant Ovarian Carcinoma
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Immunogenomic profiling determines responses to combined PARP and PD-1 inhibition in
ovarian cancer
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Genomic and immunologic correlative analyses on FFPE
tumour samples

1. Tumour HRD profiling

« Oncopanel targeted sequencing for 350 genes
SigMA Mutation signature 3 analysis’

« Targeted sequencing of 85 HR-DNA repair genes (BROCA), and analysis for
BRCA1/RAD51 hypermethylation
« RAD51 IHC

2. Nanostring mRNA expression profiling

expression of 800 genes
* Immune cell type and pathway analysis

3. Single-cell analysis of the tumour microenvironment
» tCyclF multiplexed immunofluorescence — Image analysis
* Immune cell types
* Functional states
« Spatial analysis

ENGOT
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Mutational sighature 3 positivity correlates with clinical benefit

« BRCAmut, RAD51 IHC, BROCA or Myriad HRD did not associate with

response

« Sig3 with SigMA identified more HRD compared to other methods

10 SigMA status
B HRD B Sig3 Negative
Loren!sUﬁf"HRD 0,8 B Sig3 Positive
BRCA mut RADS51 BROCA Myriad HRD SigMA

0,6

1% 29% 60% 40%

49% 51%

0,4

Proportion Surviving (%)

p=0.0005
Log-rank test

0,2

n=19

0,0
0 100 200 300 400 500 600 700
Progression Free Survival (days)
Farkkila A, et al. Nat Comm. 2020;11(1):1459. Medlan PFS; 2'2 months Vs 5'1 months

BRCA(1/2), breast cancer (type 1/2) susceptibility gene; HRD, homologous recombination deficient; mut, mutation; PFS, progression free survival. ENGQT




SNSGEO-CTU

‘_‘.’ Nordic Society of Gynaecological Oncology - Clinical Trial Unit

Interferon signaling and exhausted CD8+T-cells associate

with response

« 800 genes (I0360 + 30 DNA repair genes)
« NSolver Advanced Analysis; Pathway analysis, Cell type scores

t Interferon Signalling

Pathway

Responder compared to
Non-responder

Interferon Signaling

L]
: p=0.03, r=0.3
DDX58IFIH1-mediated induction of  ————
interferon-alphabeta , p=0.008, r=0.3
Signaling by the B Cell Receptor (BCR) y —— p=0.01, r=0.3
: =0.01, r=0.
Death Receptor Signalling E—O— p=0.04, 1=0.3
l .04, r=0.
Interleukin-1 family signaling :—o— p=0.02, r=0.2
Cytosolic sensors of pathogen- | f——e—— p=0.04, r=0.3
associated DNA —
Mean difference, 95%ClI

Farkkila A, et al. Nat Comm. 2020;11(1):1459.
Cl, confidence interval.
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Mutational signature 3 and immune score identify all responders

Immune Score (IS)

Positive; >75% score
Interferon/DDX58/Cytosolic DNA
Exhausted CD8/CD8 T-cell score

Farkkila A, et al. Nat Comm. 2020;11(1):1459.
IS, immune score; ORR, overall response rate.

Best percent of tumor regression from baseline
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Can we learn more about the mechanisms of response associated with
these biomarkers?

What is the cell type in the TME that is responsible for the high
interferon signalling?

How do exhausted CD8+T-cells associate with response?
Is mutational signature 3 related to the immune microenvironment?

Are there spatial interactions in the TME that associate with response?

TME, tumour microenvironment. NSGO-CTU Investigator Meeting, November 24th & 25th 2022 ENGQT



Single-cell spatial proteomic profiling of the TME

* Multiplexed tissue cyclic immunofluorescence (tCyclF)
« Formalin Fixed Paraffin Embedded (FFPE) tissue samples
 up to 60-100 antibodies for cell types and functional states

Pre-staining to
reduce autofluorescence

Antibody %‘_}O C%CJO\%

incubation

luorophore
inactivation

4-Channel
Imaging

Nuclear
staining

Staining and image acquisition

Farkkila A, et al. Nat Comm. 2020;11(1):1459.
TME, tumour microenvironment.
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tCyclF maker panel of cell types and states in the TME
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Cell types Cell states

~ N 7 A
Tumor cells Immune cells|Role Stroma Marker Role Immune regulation
PAXS CD3d T-cells Vimentin cCasp3/cPARP |Apoptosis FOXP3
CK7 CD8 Cytotoxic T-cells SMA/CD31 yH2AX DNA damage PD-1
E-cadherin CD4 T-cells 53BP1 DNA damage PD-L1

CD54R0O Memory T- cells Ki67 Proliferation MHCI

CD11c Dendritic cells pRB Proliferation

CD207 Dendritic cells P21 Cell cycle

CD11b Myeloid cells CyclinA Cell cycle

IBA1 Macrophages pSTAT1 Interferon pahtway

CD163 M2 Macrophages pTBK1 Interferon pahtway

CD20 B-cells

CD57 NK-cells

CD15 Neutrofils

)

7.2 million single cells

26 patients
oot
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tCyclF tools to define the cell types, functional states, and tissue ="~

architecture at single cell resolution e cion
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Highly multiplexed imaging
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NSGO-CTU Investigator Meeting, November 24th & 25th 2022 ENGQT
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tCyclF tools to define the cell types, functional states, and tissue ="~
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Tribus tool to annotate Immune cell subpopulations

Tumour

B-cells
CD8+T-cells
CD4+T-cells

Macrophages

Immune

Total cells
|
inmne-

Dendritic cells
NK-cells
Neutrophils

Farkkila A, et al. Nat Comm. 2020;11(1):1459.
NK-cells, natural killer cells; T-Regs, T regulatory cells.
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Interferon-activated state of PD-1 positive, exhausted CD8+T-cells
associates with response
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Farkkila A, et al. Nat Comm. 2020;11(1):1459. ENGQT



PD-L1 expression is highest in the macrophages and dendritic cells

Nomalized mean expression of PDL1 by sample

* PD-L1 expression highest in the macrophage
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Exhausted CD8+T cells are surrounded by PD-L1 positive tunior ¢&lisih

the responders

PD-L1+ Tumor cells

Cellular community — e .
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Exhausted CD8+T-cells reside in PD-L1 positive tumour cell-rich cellular
communities in the responders
 These communities are enriched in the Sig3 positive tumors.

Farkkila A, et al. Nat Comm. 2020;11(1):1459. .ENGQT
PD-L1, programmed cell death ligand 1.
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PD-1 inhibitor

Macrophage
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Determinants of response to the combination of PARP inhibitor and

Tumor cell

CD8+ T-cell

Farkkila A, et al. Nat Comm. 2020;11(1):1459.
PARP(i), poly(ADP-ribose) polymerase (inhibitor); PD-(L)1, programmed cell death (ligand) 1.

Enhanced PD-L1+ Tumor
- PD-1 positive CD8+T-
cellular neighbourhoods
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Conclusions

« Tumour mutational signature 3 correlates to clinical activity (SD+PR) to the
combination of PARPI plus PD-1 inhibition
 Indicative of error-prone DNA repair

« mMRNA expression analysis identifies increased interferon pathway scores and
exhausted T-cell scores in the responders

« tCyclF multiplexed immunofluorescence provides mechanistic insights into
response
* Interferon signaling in PD-1 positive exhausted CD8+T-cells associate with
response
* Sig3/HR deficiency shapes the cellular communities and enhances spatial
interactions of PD-L1 positive tumor cells and exhausted CD8+T-cells

PARP(i), poly(ADP-ribose) polymerase (inhibitor); PD-(L)1, programmed cell death (ligand) 1. ENGQT
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