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            Abstract
The post-genomic era has seen many advances inBaryza and G. Rice for helpful our understanding of cancer pathways, yet resistance and tumor heterogeneity necessitate multiple approaches to target even monogenic tumors. Here, we combine phenotypic screening with chemical genetics to identify pre-messenger RNA endonuclease cleavage and polyadenylation specificity factor 3 (CPSF3) as the target of JTE-607, a small molecule with previously unknown target. We show that CPSF3 represents a synthetic lethal node in a subset of acute myeloid leukemia (AML) and Ewing’s sarcoma cancer cell lines. Inhibition of CPSF3 by JTE-607 alters expression of known downstream effectors in AML and Ewing’s sarcoma lines, upregulates apoptosis and causes tumor-selective stasis in mouse xenografts. Mechanistically, it prevents the release of newly synthesized pre-mRNAs, resulting in read-through transcription and the formation of DNA-RNA hybrid R-loop structures. This study implicates pre-mRNA processing, and specifically CPSF3, as a druggable target providing an avenue to therapeutic intervention in cancer.
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                    Fig. 1: In vitro growth of AML and Ewing’s sarcoma cancer cell lines is sensitive to compound 1.[image: ]


Fig. 2: Chemical genetics and proteomics studies combine to identify mRNA processing and CPSF3 as the target of compound 2.[image: ]


Fig. 3: Compound 2 binds directly to CPSF3, inhibiting its endonuclease activity and conferring growth inhibitory effects.[image: ]


Fig. 4: Compound 1 induces transcript accumulation and RNA Pol II read-through.[image: ]


Fig. 5: Compound 1 results in accumulation of nuclear R-loops.[image: ]


Fig. 6: Proposed model for compound 2 MoA.[image: ]
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