POLB knockout Is synthetic lethal with PARP

/I TANGO innibition leading to complete and durable
responses In BRCA-mutant tumor xenografts

Madhavi Bandi, Katherine Lazarides, Justin Engel, Tianshu Feng, Michele Meseonznik, Ashley Chol, Yi Yu,

Abstract #10 Shangtao Liu, Samuel Meier, Hongxiang Zhang, Binzhang Shen, Robert Tjin, Doug Whittington, Brian McMillan,
Brian Doyon, Mu-Sen Liu, Xuewen Pan, Erik Wilker, Alan Huang, Jannik N. Andersen, Willlam Mallender

ABSTRACT POLB knockout enhances PARP inhibitor-induced growth inhibition in BRCA2 Knockout of POLB in BRCA1 mutant tumors enhances response to PARP
mutant cells Inhibitor treatment
Despite the clinical benefit of PARP1/2 inhibitors (PARPI), which are FDA-approved for the treatment of certain BRCA-mutant — :
. C . | | g . his clinical A B _. 2000 -e- NTC (Vehicle)
cancers, many patients achieve incomplete disease control and develop progressive disease. Motivated by this clinical need, BRCA2 WT BRCA2 MUTANT A
we utilized our CRISPR target discovery screening platform to identify novel targets that synergize with PARP inhibitor = -@- NTC (Niraparib)
treatment. By conducting parallel screens in both BRCA-mutant and wildtype cells, we identified DNA polymerase beta (POLB) NTC POLB KO POLB K )
as a novel target that - when combined with PARPi - selectively kills BRCA-mutant lines while sparing normal cells. POLB MILC e O é -+ POLB KO (Vehicle)
knockout and cDNA rescue experiments using both BRCA1 and BRCA2-mutant isogenic cell lines further demonstrated that D -A- POLB KO (Nira arib)
the catalytic activity of POLB is required for synthetic lethality with PARPi. Most strikingly, POLB knockout combined with sub- POLB  —— POLB | ——— = P
therapeutic doses of PARPI, led to profound tumor regression and prevented in vivo tumor regrowth, even after cessation of =)
drug treatment. Mechanistically, POLB knockout is associated with increased single and double strand DNA breaks, @)
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SUM149PT A549 \o\i S 007 Figure 7: Loss of POLB in BRCA1 mutant cells enhances PARP inhibitor-induced tumor growth inhibition. Xenograft tumors generated from Non-
® ® ® (BRCA1 mutant) (BRCA1/2 WT) P ? 40~ targeting control and POLB knockout MDA-MB-436 cells treated with either vehicle or 15mpk Niraparib for 28 days, PO, QD dosing.
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Figure 1: CRISPR-based drug anchor screens in the presence or absence of Olaparib. (A) Schematic of CRISPR drug anchor screens performed Figure 4: POLB knockout enhances PARPi-induced growth inhibition in BRCA2 mutant cells. POLB knockout and non-targeting sgRNA control cells D
with +/- Olaparib in 2 BRCA1 mutant cell lines and DLD1 isogenic cell lines. sgRNA enrichment/depletion analysis represented in volcano plots. (B) were generated using DLD1 isogenic cell lines. (A, B) Western blot confirming POLB knockout. (C) 7-day viability assay with Niraparib. (D) 7-day viability E
MDA-MB-436. (C) A549. (D) DLD1 BRCA2 null (-/-). (E) DLD1 BRCAL1/2 WT (+/+). assay with Olaparib. (E) 14-day colony formation assays with Niraparib. (F) 14-day colony formation assays with Olaparib. = 1000 -
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(B, E) 7-day CTG viability assay with Niraparib. (C, F) 7-day CTG viability assay with Olaparib. single-strand breaks in more than 1000 cells per sample. 3. Ryan, C. et al. Complex synthetic lethality in cancer. Nature Genetics, 55, 2039-2048 2023



	Default Section
	Slide 1: POLB knockout is synthetic lethal with PARP inhibition leading to complete and durable responses in BRCA-mutant tumor xenografts  


