OVCA_Rucaparib
i. Project title: Identification of novel targets and sensitizers to the PARP inhibitor rucaparib in ovarian cancer
ii. Project summary: Resistance to PARP inhibitors is a major clinical challenge in the treatment of ovarian cancer. This project used high-throughput siRNA and drug screening of patient-derived ovarian cancer cell lines to identify gene targets and drugs that synergize with rucaparib and could be advanced in clinical trials.
iii. Experimental approaches:
Cells
This project utilized two patient-derived Ovarian Cancer Ince (OCI) cell lines, OCI-P5x from serous subtype and OCI-C5x from clear-cell subtype for target discovery (1).
siRNA Library
A custom siRNA working library was constructed targeting 2,187 unique genes and arrayed in a 384-well format and consisting of three independent siRNAs targeting each gene in a one-gene-per-well approach. The full custom siRNA library targets 2,400 genes in total and consists of an epigenome library (1195 genes - Ambion Silencer siRNA library – Catalog Number: 4404028), kinome library (713 genes) (Sigma), DNA damage and repair (DDR) library (318 genes) (Qiagen), and an ovarian cancer-specific library (174 genes) (Qiagen). All working libraries were arrayed at Quelllos High-throughput Screening Facility at University of Washington Institute for Stem Cell and Regenerative Medicine (ISCRM).
Rucaparib Modifier
Rucaparib concentration/dose-response curves were generated on OCI-P5x and OCI-C5x cell lines and an IC30 value was determined (i.e., inhibitory concentration of rucaparib resulting in 30% reduced viability). The OCI-P5x and OCI-C5x cell lines’ siRNA screens were performed in parallel with vehicle and rucaparib modifier at 20 µM rucaparib (IC30) in order to identify rucaparib sensitizer genes.
High-throughput siRNA transfections
RNA interference (RNAi) screens were performed utilizing an array-based siRNA platform on OCI-P5x and OCI-C5x cell lines. RNAi screens were performed in a 384-well format in triplicate, in independent plates, utilizing robotics instrumentation. OCI-P5x and OCI-C5x cell lines were plated in 384-well plates in 50 μl per well of complete medium using a WellMate (Matrix Technologies, Canada) and transfected with siRNAs (1.25 pmol/well) 24 hours later using Dharmafect 1 Reagent (Horizon Discovery), with three siRNAs targeting the same gene pooled at equal molarities. The siRNA library was tested in triplicate to establish experimental variability and statistical validity. Cells were treated with vehicle or with rucaparib at IC30 concentration 24 hours following transfection, and the plates were incubated at 37°C in a 5% CO2 incubator for 72 and 96 hr for OCI-C5x and OCI-P5x, respectively. Cell viability was measured as a phenotypic endpoint using the Cell-TiterGlo assay (Promega) and raw luminescence detected and quantified with an Envision Multilabel plate reader (PerkinElmer). Raw luminescence values were mock-treatment normalized per plate and plotted for distribution and data mining using a negative control siRNA (non-targeting siRNA) and a positive control siRNA targeting the kinesin motor protein (Kif11). RNAi screens were analyzed using methods in Birmingham et al. (2), and Cheung et al. (3).
Drug Library
SelleckChem custom 395-compound library was purchased from SelleckChem targeting a broad range of cancer-related pathways and containing FDA-approved and tool compounds that target oncogenic processes and include PI3K, HDAC, mTOR, CDK, JAK, and RTK inhibitors (Catalog # L3000; anti-cancer compound library).
Drug Screens
Single-agent and combination drug screens were performed on OCI-C5x and OCI-P5x cell lines with rucaparib and a 395-compound SelleckChem custom drug library. Drug library working plates were generated as an 8-point concentration curve for all 395 compounds. Final concentrations for drug screening of all compounds range from 0.3 nM – 5 µM with DMSO/PBS vehicle at 0.05%. OCI-C5x and OCI-P5x cell lines were seeded at ~30% confluence in 384-well microtiter plates, and at 24 hours the working library (395 drugs; 8-point, maximum final – 5 µM) and Rucaparib (OCI-C5x-[10 µM], OCIP5x-[20 µM]) were added using a CyBio-FeliX liquid handler (Analytik Jena AG), and cells were incubated for 144 hr. Cell viability was determined using CellTiter-Glo 2.0 and a BioTek H4 Synergy plate reader. Single-agent responses were normalized to the solvent concentration (0.05% PBS/DMSO) while the combination drug responses were normalized to the solvent concentration and rucaparib.
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