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            Abstract
Prostate cancer is the most commonly diagnosed noncutaneous cancer in American men. TDRD1, a germ cell-specific gene, is erroneously expressed in more than half of prostate tumors, but its role in prostate cancer development remains elusive. In this study, we identified a PRMT5-TDRD1 signaling axis that regulates the proliferation of prostate cancer cells. PRMT5 is a protein arginine methyltransferase essential for small nuclear ribonucleoprotein (snRNP) biogenesis. Methylation of Sm proteins by PRMT5 is a critical initiation step for assembling snRNPs in the cytoplasm, and the final snRNP assembly takes place in Cajal bodies in the nucleus. By mass spectrum analysis, we found that TDRD1 interacts with multiple subunits of the snRNP biogenesis machinery. In the cytoplasm, TDRD1 interacts with methylated Sm proteins in a PRMT5-dependent manner. In the nucleus, TDRD1 interacts with Coilin, the scaffold protein of Cajal bodies. Ablation of TDRD1 in prostate cancer cells disrupted the integrity of Cajal bodies, affected the snRNP biogenesis, and reduced cell proliferation. Taken together, this study represents the first characterization of TDRD1 functions in prostate cancer development and suggests TDRD1 as a potential therapeutic target for prostate cancer treatment.
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                    Fig. 1: TDRD1 ablation in VCaP cells reduced cell proliferation.[image: ]


Fig. 2: TDRD1 is present in both cytoplasm and nucleus, but primarily in the cytoplasm.[image: ]


Fig. 3: Cytoplasmic TDRD1 protein interacts with Sm proteins.[image: ]


Fig. 4: TDRD1 interacts with SNRPD3 through the cTD4 in a methylated arginine-dependent manner.[image: ]


Fig. 5: TDRD1 associates with Coilin in nuclei.[image: ]


Fig. 6: Mapping the interacting regions between TDRD1 and Coilin.[image: ]


Fig. 7: TDRD1 ablation deregulates Cajal body formation and small RNA production.[image: ]


Fig. 8: TDRD1 contributes to the resistance of prostate cancer cells against antiandrogens.[image: ]
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