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Fig. S1. Basic information and subcellular distribution of RP4-694A7.2. (A) RP11-106E15.1 levels detected by RT‑qPCR in primary tumors (X‑1) and corresponding third‑generation xenograft tumors (X‑3). n = 6. (B) RP4-694A7.2 expression validated by RT‑qPCR in primary cells transfected with siRNAs. (C,D) EdU and CCK-8 assays assessing the proliferative capacity of primary cells following RP4-694A7.2 knockdown. (E) UCSC database analysis showing the location of RP4-694A7.2. (F) Sequences of RP4-694A7.2 from the Ensembl genome browser database. (G,H) ORFfinder and CPC2 database analyses demonstrating the protein non‑coding potential of RP4‑694A7.2. (I) Subcellular distribution of RP4‑694A7.2 determined by RT‑qPCR in A549 cells; U6 and GAPDH were used as nuclear and cytoplasmic controls, respectively. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (***P < 0.001; ns, not significant).
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Fig. S2. Knockdown of RP4-694A7.2 inhibits A549 cell proliferation. (A) Validation of RP4-694A7.2 expression in A549 cells transfected with siRNAs. (B–D) CCK‑8, colony formation, and EdU assays assessing the proliferation of A549 cells following RP4‑694A7.2 knockdown. Scale bar: 200 μm. (E) Cell cycle analysis by flow cytometry of PI-stained A549 cells. (F) Western blot analysis of PCNA, CDK4, CDK6, and p27 expression in A549 cells with RP4‑694A7.2 knockdown. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (**P < 0.01, ***P < 0.001).
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Fig. S3. RP4-694A7.2 interacts with YBX1 to drive NSCLC cell proliferation. (A) The most frequently detected RNA-binding motifs predicted to interact with RP4‑694A7.2 according to catRAPID database analysis. (B) Correlation of RP4‑694A7.2 and YBX1 expression in NSCLC analyzed with GEPIA2. (C) Specific association between RP4‑694A7.2 and YBX1 in A549 cells validated by RNA pull‑down and RIP assays. (D,E) YBX1 mRNA expression measured by RT‑qPCR in NSCLC cells following RP4‑694A7.2 knockdown or overexpression. (F) YBX1 protein expression assessed by western blotting in A549 cells following RP4‑694A7.2 knockdown. (G,H) YBX1 protein levels in NSCLC cells with RP4‑694A7.2 knockdown or overexpression, treated with Chloroquine (CQ, 20 μM, 5 h), determined by western blotting. (I,J) RT‑qPCR and western blotting assays validating YBX1 expression in NSCLC cells with YBX1 knockdown. (K–M) CCK-8, colony formation, and EdU assays to assess the proliferation of A549 cells with YBX1 knockdown. Scale bar: 200 μm. (N) Western blot analysis to determine the expression of PCNA, CDK4, CDK6, and p27 in A549 cells with YBX1 knockdown. (O) EdU assay assessing the proliferation of RP4‑694A7.2‑overexpressing NCI‑H520 cells with YBX1 knockdown. Scale bar: 200 μm. (P) Western blot analysis of p27, PCNA, and YBX1 protein levels in RP4‑694A7.2‑overexpressing NCI‑H520 cells following YBX1 knockdown. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (***P < 0.001).
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[bookmark: OLE_LINK99]Fig. S4. WWP2 functions as an E3 ubiquitin ligase for YBX1 ubiquitination. (A) Correlation of YBX1 expression with PRPF19 or ITCH expression in NSCLC according to GEPIA2 database. (B) Endogenous interaction between YBX1 and WWP2 assessed by co‑IP assay in A549 cells. (C) YBX1 protein levels detected by western blotting in NSCLC cells with WWP2 knockdown. (D) YBX1 mRNA expression measured by RT‑qPCR in NSCLC cells upon WWP2 overexpression or knockdown. (E) NSCLC cells with WWP2 knockdown were treated with CHX (50 µg/mL) and harvested at the indicated time points for western blot analysis. The right panel shows quantitative analysis of YBX1 protein levels. (F) NSCLC cells with WWP2 knockdown were treated with MG132 (20 μM, 5 h) before harvest, followed by western blotting. (G) Effects of WWP2 knockdown on ubiquitination of YBX1 in NSCLC cells. IB was performed with anti-Ub after cell lysates had been subjected to IP with YBX1 beads. Cells were treated with MG132 (20 μM, 5 h) before harvest. (H) NCI‑H520 cells were co‑transfected with Flag‑WWP2 or vector plasmids, along with Myc‑Ub or its ubiquitin chain mutants (K48‑linked or K63‑linked). Denaturing IP was performed, and the indicated proteins were detected by western blotting. (I) WWP2 mRNA expression measured by RT‑qPCR in NSCLC cells following RP4‑694A7.2 knockdown or overexpression. (J) WWP2 protein expression assessed by western blotting in NSCLC cells following RP4‑694A7.2 knockdown or overexpression. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (***P < 0.001; ns, not significant).
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Fig. S5. RP4-694A7.2 regulates YBX1 nuclear import and interacts with KPNA2 in A549 cells. (A) Effects of RP4-694A7.2 knockdown on nuclear import of YBX1, examined by western blotting using cytoplasmic (C) and nuclear (N) fractions from A549 cells. (B) Endogenous interaction between YBX1 and KPNA2 assessed by co‑IP assay in A549 cells. (C,D) Specific association between RP4‑694A7.2 and KPNA2 in A549 cells validated by RIP and RNA pull‑down assays. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (**P < 0.01).
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Fig. S6. RP4-694A7.2 promotes NSCLC proliferation by activating DEPDC1 transcription via YBX1. (A) Subcellular localization of DEPDC1 in NSCLC cells determined by IF staining. Nuclei were counterstained with DAPI (blue), and DEPDC1 was stained green. Scale bar: 20 μm. (B) RT-qPCR analysis of DEPDC1 mRNA expression in NSCLC cells after RP4-694A7.2 knockdown or overexpression. (C) Western blot analysis of DEPDC1 protein expression in A549 cells following RP4-694A7.2 knockdown. (D) RT-qPCR analysis of DEPDC1 mRNA expression in NSCLC cells after YBX1 knockdown or overexpression. (E) Western blot analysis of DEPDC1 protein expression in A549 cells following YBX1 knockdown. (F) YBX1‑binding motif enriched in the DEPDC1 promoter predicted by JASPAR. (G,H) RT‑qPCR and western blotting for DEPDC1 mRNA and protein expression, respectively, in NSCLC cells following DEPDC1 knockdown. (I–K) CCK‑8, colony formation, and EdU assays assessing the proliferation of A549 cells with DEPDC1 knockdown. Scale bar: 200 μm. (L) Western blot analysis of PCNA, CDK4, CDK6, and p27 expression in A549 cells with DEPDC1 knockdown. (M) EdU assay validating proliferation of RP4‑694A7.2‑overexpressing NCI‑H520 cells following DEPDC1 knockdown. Scale bar: 200 μm. (N) Western blot analysis of p27, PCNA, and DEPDC1 protein levels in RP4‑694A7.2‑overexpressing NCI‑H520 cells following DEPDC1 knockdown. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (***P < 0.001).
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Fig. S7. The RP4-694A7.2/YBX1/DEPDC1 axis drives NSCLC growth via the Wnt/β-catenin pathway. (A) Western blot analysis of β‑catenin, cyclin D1, and c‑Myc protein levels in A549 cells with RP4‑694A7.2 knockdown. (B) β‑catenin expression levels in the cytoplasmic (C) and nuclear (N) fractions of the indicated A549 cells, determined by subcellular fractionation. (C) Western blot analysis of β‑catenin, cyclin D1, and c‑Myc protein levels in NSCLC cells after β‑catenin knockdown with si‑β‑catenin or IWR‑1 treatment (20 µM, 24 h). (D,E) CCK‑8 and colony formation assays assessing A549 cell proliferation upon β‑catenin knockdown with si‑β‑catenin or IWR‑1. (F) Western blot analysis of PCNA, CDK4, CDK6, and p27 expression in A549 cells after β-catenin knockdown with si-β-catenin or IWR-1. (G) Western blot analysis of p27, PCNA, cyclin D1, c-Myc, and β-catenin levels in RP4-694A7.2-overexpressing NCI-H520 cells following β-catenin knockdown (si-β-catenin or IWR-1). (H) EdU assay validating proliferation in RP4‑694A7.2‑overexpressing NCI‑H520 cells following β‑catenin knockdown (si‑β‑catenin or IWR‑1). (I) Western blot analysis of YBX1, cyclin D1, c‑Myc, and β‑catenin expression in RP4‑694A7.2‑overexpressing NCI‑H520 cells following YBX1 knockdown. (J) Western blot analysis of cyclin D1, c‑Myc, β‑catenin, and DEPDC1 levels in RP4‑694A7.2‑overexpressing NCI‑H520 cells following DEPDC1 knockdown. (K) Representative IHC images showing YBX1, DEPDC1, and β-catenin expression in xenograft tumors (from Figure 2P). Scale bar: 50 μm. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (***P < 0.001).
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Fig. S8. Role of RP4-694A7.2/YBX1/DEPDC1/Wnt/β‑catenin regulatory axis in NSCLC primary cell growth. (A) Cell cycle analysis by flow cytometry of PI-stained primary cells. (B) Western blot analysis of p27, CDK4, CDK6, and PCNA levels in primary cells following RP4‑694A7.2 knockdown. (C,D) Western blot analysis of YBX1, DEPDC1, β‑catenin, cyclin D1, and c‑Myc levels in primary cells following RP4‑694A7.2 knockdown. Data are presented as the mean ± SD from three independent experiments, with significance determined by Student’s t-test (***P < 0.001).
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