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Supplemental Figure S1 NXPH4 is highly expressed in colorectal cancer tissues and is associated with poor prognosis. (A, B) NXPH4 expression in GSE87211 CRC tissues (A) and in TCGA CRC and normal tissues (B). (C) RT-qPCR and western blotting analysis of NXPH4 expression in various CRC cell lines. (D, E) Overall survival (OS) curves of CRC patients stratified by high and low NXPH4 expression in TCGA and GSE87211 cohorts.
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Supplemental Figure S2 NXPH4 promotes CRC cell proliferation in vitro. (A, B) Lentiviral particles were packaged in HEK-293T cells using JetPRIME reagent and used to infect RKO and HCT116 cells for stable NXPH4 overexpression, or SW480 and DLD1 cells for shRNA-mediated stable knockdown. Following 48 h infection, puromycin selection was performed for 2 weeks. Western blot analysis confirmed the overexpression (A) and knockdown (B) efficiencies. (C) CCK-8 assay evaluating the proliferation of NXPH4-overexpressing RKO and HCT116 cells. (D) CCK-8 assay evaluating the proliferation of NXPH4-knockdown SW480 and DLD1 cells. (E) Colony formation assay assessing the proliferative capacity of NXPH4-overexpressing RKO and HCT116 cells. (F) Colony formation assay assessing the proliferative capacity of NXPH4-knockdown SW480 and DLD1 cells. (G) CCK-8 assay measuring the proliferation of RKO and DLD1 cells treated with various concentrations of recombinant NXPH4 protein (rNXPH4). * p < 0.05, ** p < 0.01, *** p < 0.001.
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Supplemental Figure S3 The NXPH4–hnRNPC axis promotes chemoresistance by stabilizing MCM2-7 mRNA. (A) Western blot of NXPH4 distribution in cytoplasmic and nuclear fractions of NXPH4-overexpressing RKO cells. (B) Western blot analysis of NXPH4 and hnRNPC expression in nuclear and cytoplasmic fractions of CRC cell lines. (C) Heatmap of MCM2-7 expression in NXPH4-overexpressing RKO cells (Bulk RNA-seq). (D) RT-qPCR of MCM2-7 mRNA in NXPH4-knockdown SW480 cells. (E) Spearman correlation analysis of NXPH4 expression with individual MCM2-7 genes in the TCGA colorectal cancer dataset. (f) Western blot analysis of MCM2-7 protein levels in NXPH4-knockdown SW480 cells with or without hnRNPC rescue. (G) CCK-8 assay assessing proliferation of NXPH4-knockdown SW480 and HCT116 cells stably overexpressing hnRNPC. (H) Colony formation assay of NXPH4-knockdown SW480 and HCT116 cells with hnRNPC overexpression. (I, J) CCK-8 assay determining IC50 of Oxa (I) and 5-FU (J) in NXPH4-overexpressing RKO cells with transient hnRNPC knockdown. (K) Actinomycin D (ActD, 5 μg/mL) chase assay in hnRNPC-overexpressing RKO cells; RT-qPCR quantification of MCM2-7 mRNA remaining at 0, 3, 6, 9, 12, and 15 h for half-life calculation. (L) RT-qPCR analysis of MCM2-7 mRNA in NXPH4-knockdown SW480 cells with concurrent hnRNPC overexpression. ns p > 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Supplemental Figure S4 NXPH4 induces macrophage infiltration in vivo and macrophage migration in vitro. (A-C) Nxph4-knockout and sgScramble control MC38 cells were subcutaneously inoculated into C57BL/6 mice. Tumor volumes were measured every 2-3 days, and mice were sacrificed on day 20 for endpoint tumor weight. Tumor growth curves and final tumor weights are shown. (D) Flow cytometry analysis of M2 macrophages (CD206+) in Nxph4-knockout MC38 subcutaneous tumors. (E) IHC staining of CD206 in Nxph4-knockout MC38 tumors; scale bar, 50 μm. (F) Transwell migration assay: THP-1-derived M0 macrophages were seeded in the upper chamber, while the lower chamber contained medium with 0, 5, or 10 ng/mL rNXPH4 or NXPH4-overexpressing RKO cells. After 48 h co-culture, migrated cells were stained with crystal violet and counted; scale bar, 100 μm. (G) Volcano plot showing differentially expressed genes in rNXPH4-treated macrophages compared with the control group. ** p < 0.01, *** p < 0.001.
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