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Purpose: Resistance to PARP inhibitors (PARPi) remains a major clinical
hurdle as virtually all patients treated with PARPi will eventually relapse.
We already demonstrated that co-treatment with AsiDNA™ abrogates
and reverses PARPi-acquired resistance. However, the mechanisms by
which AsiDNA™ prevents genetic adaptations driving resistance and
allows long-term efficacy of PARPi remain unknown. Here, we describe
that PARPi resistance occurs through emergence of drug-tolerant cells
(DTC) preventing PARPi from achieving long-term efficacy. Emerging
evidence implicates a survival of residual DTC that constitutes a reservoir
from which drug-resistant proliferative cells may emerge. We further
demonstrate in this study that AsiDNA™ targets specifically DTC and
therefore represents a therapeutic opportunity to impede tumor relapse
under PARPi treatment.
Experimental design: AsiDNA™ is a double stranded (DS) DNA molecule
(decoy oligonucleotide) that mimics DS DNA breaks to interfere with DNA
repair, by over-activating a false DNA damage signaling through DNA-PK
and PARP enzymes. We used different treatment protocols, cyclic or
continuous, to select resistance to the PARPi olaparib and talazoparib and
assessed the impact of AsiDNA™ addition on resistance abrogation,
durability and irreversibility. We also addressed the mechanisms
underlying the survival and evolution of the residual DTC under PARPi
treatment, and how AsiDNA™ could impede their outgrowth.

Results: Long-term treatment of BRCA2-mutated cells initially highly
sensitive to PARPi leads to acquired resistance in all independently
treated populations. Addition of AsiDNA™ to PARPi completely and
irreversibly abolishes resistance emergence. This AsiDNA™-dependent
resistance abrogation is maintained for at least twelve weeks after
AsiDNA™ removal (nine weeks after treatment start), indicating that
AsiDNA™ maintains PARPi efficacy. PARPi-acquired resistance does not
occur through selection of pre-existing BRCA2-wt and/or HR proficient
sub-clones, but rather via (epi)-genetic evolution toward an active HR
pathway and high genetic instability. We hypothesize that PARPi
resistance occurs through a DTC stage as it is described for other targeted
therapies like tyrosine kinase inhibitors (TKi). DTC are characterized by a
transient senescent phenotype and evolve progressively into proliferative
state. We showed that repeated treatments with PARPi lead to the
apparition of a DTC-like population displaying a senescent phenotype
evolving over time into proliferative cells. The co-treatment with
AsiDNA™ and PARPi prevents DTC regrowth.
Conclusion: Several groups have demonstrated that resistance to TKi can
emerge from DTC. Our findings provide for the first time the evidence
that PARPi-resistant cells can evolve from DTC, and point to the
therapeutic opportunity of combining AsiDNA™ and PARPi to prevent or
overcome resistance in clinical situation.

Abstract

Introduction

AsiDNA™: a differentiated MoA in the clinically-
validated field of DNA Damage Response

Resistance to PARP inhibitors: what we know
and what we don’t know

Resistance to PARP inhibitors and impact of co-treatment with AsiDNA™

 In order to select resistance to olaparib in vitro, we
performed continuous treatment at the IC90 doses (90%
inhibitory concentration – 10µM) on the BRCA2-/- breast
cancer BC227 cell line.
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Resistance to olaparib evolves from Drug-Tolerant persister cells (DTCs)

DTCs are highly sensitive to AsiDNA™

Conclusion: Several groups have demonstrated that resistance to TKi can emerge from DTC. Our findings provide for the first
time the evidence that PARPi-resistant cells can evolve from DTCs. This mechanism appears to be true for all PARPi (Class effect)
and highlight AsiDNA™ as a therapeutic opportunity to prevent or overcome resistance to PARPi in clinical situation.For further information please contact f.bono@onxeo.com / w.jdey@onxeo.com

• Could resistance to PARPi emerge from Drug-Tolerant persister cells (DTCs) as
it is observed with different other targeted therapies (e.g. Tyrosine kinase
inhibitors, TKi)?

Could AsiDNA™ abrogate a putative DTC-related resistance to PARPi?

Resistance to PARPi also emerges from this specific population of DTCs, as already demonstrated for
several TKi. The ultimate re-activation of the HR pathway is the most frequently observed PARPi
resistance mechanism in clinics, validating our model which recapitulates the clinical situation.

AsiDNA™ abrogates 
resistance to 
olaparib in vivo

DTCs are highly 
sensitive to AsiDNA™, 
probably due to 
several mechanisms.

AsiDNA™ mimics DNA breaks in the tumor cell (Decoy), binds and
hyperactivates (Agonist) the proteins involved in the DDR cascade
(sensing, signaling and repairing) …,

… diverts them away from 
the true damage ….,

… leading to cellular death. 

DDR inhibition is clinically-validated in oncology (PARPi)

Decoy Agonist mechanism of action avoids compensatory 
mechanisms, blocking the induction of resistance 

AsiDNA™ acts upstream of the DDR, enabling activity 
regardless of genetic context

Activity is restricted to cancer cells, translating into an 
outstanding safety profile

 Under Olaparib continuous treatment, residual cells displayed a
transient senescence-associated phenotypic hallmarks: non
proliferative, cell enlargement, βgal-positive staining. This
“senescence-like” phenotype was only transient.

Is this resistance associated with HR pathway reactivation? 
HR pathway analysis in olaparib resistant cells

 High acquired genetic instability in resistant
cells compared to parental cells

 HR pathway reactivation in resistant cells, 
probably during the DTC stage, where a high 
rate of de novo mutations and repair defects
have been documented

AsiDNA™ abrogates the emergence of resistance to olaparib
 In order to test the potential of AsiDNA to abrogate resistance

to PARPi, we performed several protocols of treatment in
combination with olaparib

Day 31

AsiDNA™ abrogates the emergence of
resistance to olaparib, even if
introduced during the DTC phenotypic
switch.

The DTC phenotypic switch during
Olaparib treatment may be abrogated
by AsiDNA™, triggering cell death.

To confirm that AsiDNA inhibits DTCs-induced resistance, we performed other
series of olaparib resistance selection introducing AsiDNA at different doses
(2500nM to 100nM) during the period of DTCs switch, at a time point where
approximately 100% of cells are DTCs
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AsiDNA™ abrogates 
acquired resistance to 
olaparib, even at low 
doses
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AsiDNA™ eradicates niraparib-resistant cells

CA125 elevation is a valid predictive biomarker of resistance

Analysis of  secreted CA125 protein levels in the supernatant of treated cells

• Different mechanisms of resistance to PARPi are observed in
preclinical and clinical studies

Increasing body of evidence suggests that small subpopulations of cancer cells can

evade strong selective drug pressure by entering a ‘persister' state of negligible

growth. This drug-tolerant state has been hypothesized to be part of an initial strategy

towards eventual acquisition of bona fide drug-resistance mechanisms. Thus, the

drug-tolerant persister state provides a latent reservoir of cells for the emergence of

heterogeneous drug-resistance mechanisms.

In vivo AsiDNA™-induced abrogation of 
acquired resistance to olaparib

AsiDNA™ also abrogates resistance to niraparib in ovarian cancer cells

From Bench to Bedside: Treating ovarian cancer patients resistant to Niraparib with AsiDNA™  
RevOCAN, Phase1b/2 clinical trial

REVOCAN = REV (REVersion of resistance) – OC (in Ovarian Cancer) – A (with AsiDNA™) – N (and Niraparib)

Hypothesis

AsiDNA™  abrogates resistance to 
Niraparib in ovarian cancer patients

BC227 - DTC
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