Fig. S1
ENO1 is highly expressed in pancreatic cancer and is associated with prognosis.
A. Relative expression levels of ENO1 in pancreatic cancer and adjacent tissues based on the GEPIA2 database.
B and C. Kaplan-Meier curves of disease-free survival and overall survival in pancreatic cancer patients based on ENO1 expression from the TCGA database.
D. Flowchart for the retrospective inclusion of clinical pancreatic cancer patient data.
E and F. Kaplan-Meier curves of disease-free survival and overall survival in pancreatic cancer patients based on ENO1 expression from our hospital.
Fig. S2
ENO1 Mediates Gemcitabine Resistance in Pancreatic Cancer Independently of Enzymatic Activity
A. qPCR was used to detect the expression levels of ENO1 mRNA in pancreatic epithelial and cancer cells. Statistical analysis ：ANOVA.
B and C. ENO1 was knocked down in PANC-1 cells and overexpressed as ENO1WT or ENO1D245 in SW1990 cells. The efficiency of knockdown and overexpression was detected using WB and qPCR. Statistical analysis : two-tailed Student's t-test.
D. EDU assay was used to measure the proliferation efficiency of PANC-1 cells with ENO1 knockdown and SW1990 cells with ENO1WT or ENO1D245 overexpression after treatment with DMSO or GEM (5 μmol/L GEM for PANC-1 cells, 2 μmol/L for SW1990). Statistical analysis : ANOVA.
E. The colony formation ability of PANC-1 cells with ENO1 knockdown and SW1990 cells with ENO1WT or ENO1D245 overexpression was assessed after treatment with DMSO or GEM (5 μmol/L GEM for PANC-1 cells, 2 μmol/L for SW1990). Statistical analysis : ANOVA.
Fig. S3
ENO1 Binds to RRM2 to Enhance the Stability of the RRM2 Protein 
A. BP, CC, MF, and KEGG pathway enrichment for proteins interacting with ENO1 as detected by IP-MS. B. Mass spectrometry detection of some proteins interacting with ENO1. C. After knocking down ENO1 in PANC-1 cells, changes in RRM2 protein and mRNA were detected using WB and qPCR.Statistical analysis : two-tailed Student's t-test. D. WB was used to quantify and correlate ENO1 and RRM2 protein levels in pancreatic cancer tissue samples. Each point represents the intensity of the protein blot, and statistical analysis was performed using Pearson's correlation.E. Click-iT AHA assay was conducted in PANC-1 cells with ENO1 knockdown and SW1990 cells with ENO1 overexpression to assess the translation efficiency of RRM2 by ENO1. F. CHX chase analysis of RRM2 in PANC-1 cells with ENO1 knockdown. Cells expressing an empty vector served as a negative control. Each data point represents the average intensity of protein blots from three replicate experiments at each time point. G. After knocking down ENO1 in PANC-1 cells, proteasome inhibitor MG132 (20 μM, 8 h) or autophagy inhibitor chloroquine (CHL, 10 μM, 8 h) was added, and RRM2 was detected using WB.
Fig. S4
STUB1 Acts as an E3 Ubiquitin Ligase for RRM2 to Promote Its Degradation  
A. In PANC-1 cells, after knocking down STUB1, RRM2 was further knocked down, and CCK8 assay was used to detect cell sensitivity to gemcitabine.
B. In SW1990 cells, after overexpressing STUB1, RRM2 was further overexpressed, and CCK8 assay was used to detect cell sensitivity to gemcitabine.
C. In PANC-1 cells, STUB1 was knocked down, and in SW1990 cells, STUB1 was overexpressed. qPCR was used to detect the expression levels of RRM2.
D. In HEK293T cells, Myc-STUB1 and His-RRM2 (wild type WT or mutant K217R) were co-transfected, and CHX chase analysis was performed to analyze Myc-RRM2.
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ENO1-RRM2 Axis Modulate Deoxycytidine Synthesis and Promote Gemcitabine Resistance in Pancreatic Cancer 
A, B. In PANC-1 cells, ENO1 was knocked down (A), and in SW1990 cells, ENO1 was overexpressed (B). Subsequently, RRM2 was either knocked down or overexpressed, and dCDP levels were measured. Statistical analysis was performed using a two-tailed Student's t-test.
C, D. In PANC-1 cells, after knocking down ENO1 and adding dCTP or overexpressing RRM2, ROS production was measured under gemcitabine induction (5 μM, 24 hours) (C). In SW1990 cells, after overexpressing ENO1 and adding RRM2 inhibitor (3AP) or knocking down RRM2, ROS production was measured under gemcitabine induction (2 μM, 24 hours) (D). Statistical analysis was performed using a two-tailed Student's t-test. E, F  In PANC-1 cells, after knocking down ENO1 and adding dCTP or overexpressing RRM2, cell proliferation was assessed using CCK8 under gemcitabine induction (5 μM, 24 hours) (E). In SW1990 cells, after overexpressing ENO1 and adding RRM2 inhibitor (3AP) or knocking down RRM2, cell proliferation was assessed using CCK8 under gemcitabine induction (2 μM, 24 hours) (F). Statistical analysis was performed using a two-tailed Student's t-test. G, H. In PANC-1 cells, after knocking down ENO1 and adding dCTP or overexpressing RRM2, cell proliferation efficiency was assessed using EDU under gemcitabine induction (5 μM, 24 hours) (G). In SW1990 cells, after overexpressing ENO1 and adding RRM2 inhibitor (3AP) or knocking down RRM2, cell proliferation efficiency was assessed using EDU under gemcitabine induction (2 μM, 24 hours) (H). Statistical analysis was performed using a two-tailed Student's t-test.


