Betulinic acid induces lysosome-dependent death in prostate cancer by targeting DDX5
Shoushi Liu1#, Xin Yang2#, Hongwei Guo1,2*. College of Pharmacy1, Guangxi Medical University, Nanning, Guangxi, China; Key Laboratory of Longevity and Aging-related Diseases of Chinese Ministry of Education & Center for Translational Medicine2, Guangxi Medical University, Nanning, Guangxi, China.
Introduction. Prostate cancer (PCa) is a leading cause of cancer-related mortality in males. Betulinic acid (BA) exhibits antitumor activity, yet its direct target and mechanism in PCa are not fully understood.
Aims. This study aimed to identify the direct molecular target of BA and elucidate its underlying mechanism in suppressing PCa progression.
Methods. The antitumor effects of BA were assessed using PCa cell lines and xenograft models. Apoptosis was evaluated by Hoechst staining, flow cytometry, and TUNEL assay. Lysosomal membrane permeabilization (LMP) was examined via LysoTracker Red and acridine orange (AO) staining and validated with CA074-Me. Target identification employed pull-down, drug affinity responsive target stability (DARTS), molecular docking, and microscale thermophoresis (MST). Clinical data analysis and siRNA knockdown were used to validate the role of DDX5.
Results. BA significantly inhibited PCa growth in vitro and in vivo without toxicity. BA directly bound to DDX5, suppressing transcription factor EB (TFEB)-mediated lysosomal biogenesis and downregulating ATP6V1H, a key subunit for lysosomal acidification. This disruption induced LMP, triggering lysosome-dependent cell death (LDCD) via apoptosis, as confirmed by CA074-Me. DDX5 was downregulated in PCa tissues. Knockdown of DDX5 abolished BA-induced LDCD and lysosomal dysfunction.
Discussion. BA directly targets DDX5, inducing LDCD via the novel BA-DDX5-TFEB-ATP6V1H axis, revealing a lysosomal vulnerability. These findings highlight BA’s potential as a therapeutic agent and propose lysosomal membrane destabilization as a precision strategy for PCa.
