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            Abstract
Available tools for prostate cancer (PC) prognosis are suboptimal but may be improved by better knowledge about genes driving tumor aggressiveness. Here, we identified FRMD6 (FERM domain-containing protein 6) as an aberrantly hypermethylated and significantly downregulated gene in PC. Low FRMD6 expression was associated with postoperative biochemical recurrence in two large PC patient cohorts. In overexpression and CRISPR/Cas9 knockout experiments in PC cell lines, FRMD6 inhibited viability, proliferation, cell cycle progression, colony formation, 3D spheroid growth, and tumor xenograft growth in mice. Transcriptomic, proteomic, and phospho-proteomic profiling revealed enrichment of Hippo/YAP and c-MYC signaling upon FRMD6 knockout. Connectivity Map analysis and drug repurposing experiments identified pyroxamide as a new potential therapy for FRMD6 deficient PC cells. Finally, we established orthotropic Frmd6 and Pten, or Pten only (control) knockout in the ROSA26 mouse prostate. After 12 weeks, Frmd6/Pten double knockouts presented high-grade prostatic intraepithelial neoplasia (HG-PIN) and hyperproliferation, while Pten single-knockouts developed only regular PIN lesions and displayed lower proliferation. In conclusion, FRMD6 was identified as a novel tumor suppressor gene and prognostic biomarker candidate in PC.
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                    Fig. 1: FRMD6 in clinical samples.[image: ]


Fig. 2: Functional studies in isogenic PC3, PC-3M, DU145, and DU145-MN1 cell lines.[image: ]


Fig. 3: FRMD6 inhibits 3D spheroid and xenograft tumor growth.[image: ]


Fig. 4: Pathway analysis of PC3_KO_FRMD6 vs. parental PC3 based on RNA-Seq data.[image: ]


Fig. 5: Drug repurposing experiments and phospho-proteomics.[image: ]


Fig. 6: Orthotropic gene editing in transgenic Rosa26-LSL-Cas9-eGFP mice.[image: ]
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