AsiDNATM targets drug-tolerant persister cells responsible of resistance to PARP inhibitors
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Abstract
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Under Olaparib continuous treatment, residual cells displayed a transient senescenceassociated phenotypic hallmarks: non proliferative, cell enlargement, βgal-positive staining.
This “senescence-like” phenotype was only transient.
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AsiDNA™: a first in class product in the field of
DNA Damage Response
AsiDNATM Binds and hyperactivates especially
DNA-PK signaling enzyme
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Is this resistance associated with HR pathway reactivation? HR pathway analysis in Olaparib resistant cells
γH2AX
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PARPi are highly active in HR deficient (HRD) tumors, through a synthetic lethality mechanism.
Different mechanisms of resistance to PARPi are observed in preclinical and clinical studies, the
reactivation of the HR pathway being the major source of resistance clinically validated.
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 DTCs are highly sensitive to
AsiDNA™, probably due to
several mechanisms.
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DTCs induced under Olaparib treatment
display a high basal genetic instability and
therefore a dependency to DNA repair 
could explain, at least in part, their
hypersensitivity to AsiDNATM
AsiDNATM target engagement is observed
at 100nM in DTCs but not in parental cells.
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AsiDNA™ also abrogates resistance to Niraparib in ovarian cancer cells

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

Acquired resistance to Olaparib emerges from a 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.
Adaptation of tumors under PARPi treatment pressure  Emergence of Resistance.

AsiDNA™ prevents the emergence of resistance to Olaparib

Could resistance to PARPi emerge from Drug-Tolerant persister cells (DTCs)*?

AsiDNA

*A population of cancer cells that survive treatment and remain hidden in the patient’s body until they give rise to
clinical progression or relapse.

AsiDNA™ eradicates Niraparib-resistant cells

BC227 Breast cancer cells (BRCA2 mutated)

22Rv1 Prostate cancer cells (BRCA2 mutated)
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Related publications:

From Bench to Bedside: Treating ovarian cancer patients resistant to Niraparib with AsiDNA™
RevoCAN, Phase1b/2 clinical trial
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Could AsiDNA™ abrogate a putative DTC-related resistance to PARPi?
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The drug-tolerant persister state would provide a latent reservoir of cells for the
emergence of acquired resistance to PARPi.

CA125 elevation is a valid predictive biomarker of resistance
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 HR pathway reactivation in resistant cells,
probably during the DTC stage, where a high
rate of de novo mutations and repair defects
occured.
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 High acquired genetic instability in resistant
cells compared to parental cells.
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 AsiDNA™, by targeting DTCs,
prevented acquired resistance to
Olaparib, even at low dose.

AsiDNATM disrupts and blinds the DDR
machinery

AsiDNA™ mimics DNA breaks in the tumor cell (decoy), binds and hyperactivates
DNA-PK (agonist) inducing a pan nuclear gH2AX phosphorylation and consequently
generates a blockade of both NHEJ and HR which are major DSB repair pathways.
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Resistance to PARP inhibitors: what we know
and what we don’t know

AsiDNATM displays a decoy-agonist mode of
action avoiding compensatory mechanisms
and blocking the emergence of resistance
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Conclusion: Our results provide the evidence that resistance to PARPi can
evolve from DTCs, and that AsiDNATM could be a therapeutic strategy to
specifically address these deadly survivors and overcome tumor
progression or relapse.

In vivo AsiDNA™-induced abrogation of
acquired resistance to olaparib
MDA-MB-436 (TNBC, BRCA1mut)
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Methods:
is a double-stranded (DS) DNA molecule that mimics
DS DNA breaks to interfere with DNA repair, by over-activating a false
DNA damage signaling especially through DNA-PK (decoy agonist). We
used continuous treatment protocols, to select resistance to PARPi and
assessed the impact of AsiDNATM addition on resistance prevention. We
also addressed the mechanisms underlying the survival and evolution of
the residual DTCs under PARPi treatment, and how AsiDNATM could
impede their outgrowth.

DTCs are highly sensitive to AsiDNA™

Resistance to olaparib evolves from Drug-Tolerant persister cells (DTCs)
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Results: Long-term treatment of cancer cells harboring a BRCA1/2
mutation led to the emergence of acquired resistance to PARPi, via de
novo evolution of tumor cells from a drug-tolerant persister state. These
DTCs are characterized by senescence-associated phenotypic hallmarks
including proliferation restriction and inflammatory secretome, a downregulation of their DNA repair, and energy production especially through
fatty acid metabolism. Addition of AsiDNATM to PARPi completely and
irreversibly abolished resistance emergence. Long term treatment with
AsiDNATM induced a down-regulation of major DNA repair pathways and
fatty acid metabolism, and a decrease of GPX4 expression, a robust antioxidant protein required by DTCs to counteract the overproduction of
superoxides during fatty acid metabolism. In line with this, we showed
that DTCs are hyper-sensitive to AsiDNATM compared to parental cells.
AsiDNATM significantly delayed PARPi resistance emergence also in vivo
using a breast cancer xenografted model BRCA1-mutated.
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Background: Therapeutic resistance to PARP inhibitors (PARPi) is still a
clinical hurdle. We already demonstrated that co treatment with
AsiDNATM prevents and reverses PARPi-acquired resistance. However, the
mechanisms underlying resistance inhibition remain unknown. Here, we
describe that AsiDNATM is able to target specifically Drug Tolerant Cells
(DTCs), the deadly survivors responsible of acquired resistance to PARPi,
and therefore represents a therapeutic opportunity to impede tumor
progression or relapse.

Resistance to PARP inhibitors and impact of co-treatment with AsiDNA™
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AsiDNA™ prevents the emergence of resistance to Olaparib
Is AsiDNATM a therapeutic strategy that directly target DTCs?
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Conclusion: Several groups have demonstrated that resistance to TKi can emerge from DTCs. 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 highlights AsiDNA™ as a therapeutic strategy to target DTCs and prevent or overcome resistance to PARPi in clinical situation.

