Supplementary figure legends

Figure S1 CircBNC2 is a potential tumor suppressor in PCa cells. 
A and B RT-qPCR results showing the expression of circBNC2 (A) and BNC2 mRNA (B) in OE-circBNC2 VCaP and LNCaP cells. C-E In OE-circBNC2 VCaP and LNCaP cells, cell proliferation was assessed using the CCK-8 assay (C), cell migration was evaluated by the wound healing assay (D) (Scale bar = 200 μm), cell invasion was measured by the transwell assay (E) (Scale bar = 50 μm). F-I After silencing circBNC2 in DU145, PC3, VCaP and LNCaP cells, the expression of circBNC2 and BNC2 mRNA was detected using RT-qPCR. J-O After silencing circBNC2 in DU145, PC3, VCaP and LNCaP cells, cell proliferation was assessed using the CCK-8 assay (J, K), cell migration was evaluated by the wound healing assay (L, N), cell invasion was measured using the transwell assay (M, O). ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S2 miR-4298 is a potential target of circBNC2 in PCa cells
RT-qPCR results showing the relative levels of overlapping targeted miRNAs of circBNC2 in OE-circBNC2 DU145 and PC3 cells. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S3 Overexpression of miR-4298 promotes the proliferation, migration and invasion in PCa cells
A Analysis for RNA levels of miR-4298 in PCa dataset (GSE113234). B Analysis for RNA levels of miR-4298 in PCa cell lines (DU145, PC-3, C4-2, 22RV1, VCaP, LNCaP) and normal prostate cell line (RWPE-1). C The overexpression efficiency of miR-4298 expression level was determined with RT-qPCR in PC3 and DU145 cells. D - F The results of the CCK-8 (D), wound healing (E), and transwell (F) assays indicated that transfection with miR-4298 mimic enhanced the proliferation, migration, and invasion abilities of DU145 and PC3 cells compared to the control group. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S4 Inhibition of miR-4298 suppressed the proliferation, migration and invasion in PCa cells in vitro and in vivo
[bookmark: OLE_LINK10]A The knocking-down efficiency of miR-4298 expression level was determined with RT-qPCR in DU145 and PC3 cells. B - D The findings from the CCK-8 (B), wound healing (C), and transwell (D) assays demonstrated that, compared to the NC inhibitor, transfection with miR-4298 inhibitor significantly suppressed the proliferation, migration, and invasion capacities of DU145 and PC3 cells. E Schematic illustration of subcutaneous tumor model establishment and treatment. F Representative images of subcutaneous xenograft tumors (n = 6 for each group). G The tumor growth curves for in vivo tumor volumes. H The mean tumor weight of each group. I Analysis for RNA levels of miR-4298 in 78 paired samples of PCa were determined by RT-qPCR. The error bars represent standard deviation (SD) (n=78). ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S5 ACSL6 inhibits the proliferation, migration and invasion through activating ferroptosis in PCa cells 
A Analysis for RNA levels of ACSL6 in 52 paired samples of PCa from TCGA. (n=52). B Analysis for RNA levels of ACSL6 in 78 paired samples of PCa were determined by RT-qPCR. The error bars represent standard deviation (SD) (n=78). C Histogram of PCa samples in which ACSL6 expression was upregulated (18/78, 23.08%), downregulated (52/78, 66.67%), or no change (8/78, 10.26%), respectively. Log2 (T/N expression) value>1 as significantly higher expression, <-1 as lower expression. T, tumor tissue; N, normal tissue. D Bioinformatics websites predict complementary binding sites between miR-4298 and ACSL6 mRNA. (https://www.targetscan.org). E Analysis for mRNA levels of ACSL6 in PCa cell lines (DU145, PC-3, C4-2, 22RV1, VCaP, LNCaP) and normal prostate cell line (RWPE-1). F The overexpression efficiency of ACSL6 expression level was determined with RT-qPCR in DU145 and PC3 cells. G - I The results of the CCK-8 (G), wound healing (H), and transwell (I) assays indicated that OE-ACSL6 significantly inhibited the proliferation, migration, and invasion abilities of DU145 and PC3 cells compared to the control group. J and K In PC3 and DU145 cell lines, OE-ACSL6 (J) and sh-ACSL6 (K) were performed, followed by the measurement of MDA levels, Fe²⁺ concentration, and GSH content. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S6 Silencing ACSL6 weakened the tumor suppressive function of circBNC2 in DU145 and PC3 cells
The results of the wound-healing assay showed that sh-ACSL6 could reverse the inhibition of migration in DU145 and PC3 cells caused by OE-circBNC2. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


[bookmark: _Hlk176382162]Figure S7 CircBNC2 inhibits the ferroptosis in PCa cells
A Detection of ROS level in OE-Ctrl or OE-circBNC2 PC3 cells. The MDA levels (B), Fe²⁺ concentration (C), and GSH content (D) were measured in sh-circBNC2 or sh-NC DU145 and PC3 cells as indicated. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S8 ACSL6 is essential for circBNC2-medicated ferroptosis in PCa cells
A) Transfection with ACSL6 knockdown lentivirus in the PC3 cell line can reverse the elevated ROS levels caused by OE-circBNC2. B - D ACSL6 overexpression can reverse the low MDA levels (B), low Fe²⁺ concentration (C) and high GSH content (D) caused in knocking down of circBNC2 DU145 and PC3 cells. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 


Figure S9 Dc-NBs is a safe delivery system for co-loading DTX and circBNC2 in vivo
A Schematic illustration of subcutaneous tumor model establishment and treatment. B-C Analysis for expression of circBNC2 (B) and miR-4298 (C) in subcutaneous tumor, upon treatment with Ctrl, NBs, D-NBs, Dc-NBs or Dc-NBs+PTT. D-E The quantitative immunohistochemical analysis of ACSL6 (D) and GPX4 (E) in subcutaneous tumor, upon treatment with Ctrl, NBs, D-NBs, Dc-NBs or Dc-NBs+PTT. F Changes of mouse body weight during experimental period for subcutaneous tumors model (group: Ctrl, NBs, D-NBs, Dc-NBs, Dc-NBs+PTT). (n=6/group). G Representative images of heart, liver, lung and kidney sections stained with HE (group: Ctrl, NBs, D-NBs, Dc-NBs, Dc-NBs+PTT). H Changes of mouse body weight during experimental period for lung metasitasis model (group: Ctrl, NBs, D-NBs, Dc-NBs, Dc-NBs+PTT). Data are shown as means ±SD (n=6). I-J The quantitative immunohistochemical analysis of Ki67 (I) and ACSL6 (J) in lung metastasis nodules, upon treatment with Ctrl, NBs, D-NBs, Dc-NBs or Dc-NBs+PTT. ns, no significance; *P < 0.05; **P < 0.01; ***P < 0.001. 
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