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            Abstract
Poly (ADP-ribose) polymerase inhibitors (PARPis) represent a major advance in ovarian cancer, now as a treatment and as a maintenance therapy in the upfront and recurrent settings. However, patients often develop resistance to PARPis, underlining the importance of dissecting resistance mechanisms. Here, we report different dosing/timing schemes of PARPi treatment in BRCA2-mutant PEO1 cells, resulting in the simultaneous development of distinct resistance mechanisms. PARPi-resistant variants PEO1/OlaJR, established by higher initial doses and short-term PARPi treatment, develops PARPi resistance by rapidly restoring functional BRCA2 and promoting drug efflux activity. In contrast, PEO1/OlaR, developed by lower initial doses with long-term PARPi exposure, shows no regained BRCA2 function but a mesenchymal-like phenotype with greater invasion ability, and exhibits activated ATR/CHK1 and suppressed EZH2/MUS81 signaling cascades to regain HR repair and fork stabilization, respectively. Our study suggests that PARPi resistance mechanisms can be governed by treatment strategies and have a molecular basis on BRCA2 functionality. Further, we define different mechanisms that may serve as useful biomarkers to assess subsequent treatment strategies in PARPi-resistant ovarian cancer.
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                    Fig. 1: Different treatment schemes cause distinct phenotypes of PARPi-resistant BRCA2-mutant PEO1 cell lines.[image: ]


Fig. 2: PEO1/OlaJR restores its BRCA2 functionality by a heterozygous BRCA2 reversion mutation.[image: ]


Fig. 3: Both PARPi-resistant PEO1 cell lines show intact HR repair.[image: ]


Fig. 4: PARPi-resistant PEO1 cell lines slow fork progression through increasing unscheduled origin firing.[image: ]


Fig. 5: PARPi-resistant BRCA2-deficient cells increase fork protection via suppressing EZH2/MUS81 pathway.[image: ]


Fig. 6: Enhanced ABCB1-mediated drug efflux activity contributes to acquired PARPi resistance.[image: ]
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