Supplemental Table1 Primers used in the experiments.
	PCR primers
	　

	Human RUNX1
	

	    Forward primer
	CCTCAGGTTTGTCGGTCGAA

	    Reverse primer
	TGCCGATGTCTTCGAGGTTC

	Human RUNX2
	

	    Forward primer
	GAACCCAGAAGGCACAGACA 

	    Reverse primer
	ACTTGGTGCAGAGTTCAGGG

 

	Human RUNX3
	

	    Forward primer
	ACCTTCATCCGCGACCCAAGC

	    Reverse primer
	CGCCAGCACGTCCACCATCGAG

	Human BiP
	

	    Forward primer
	CGTCCTATGTCGCCTTCACTCC

	    Reverse primer
	TTCTCCCCCTCCCTCTTATCC

	Human ACTB
	

	    Forward primer
	CTACCTTCAACTCCATCATGAAGTG

	    Reverse primer
	TGCGCTCAGGAGGAGC

	Human hRPL2
	

	    Forward primer
	GTTCATGCTGGGAACATCATTGC

	    Reverse primer
	TCCACAGCCTCCGTGTTTCTG

	ChIP primers
	　

	BiP binding motif1 primer

	    Forward primer
	TTGTCCTGCGACTTACCGTG

	    Reverse primer
	CCAGCTTCCATCCAGTCTC

	BiP binding motif2 primer

	     Forward primer
	CTGCTGGACCTACTCCGAC

	    Reverse primer
	ATTCATTGGCTGCTATTCGTT





































Supplemental Figures
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Supplemental Figure 1 The mRNA expression of RUNX family members in PDAC tissues. 
(A) mRNA expression of RUNX1, RUNX2, and RUNX3 in PDAC tumor tissues by qRT-PCR. (B-C) mRNA expression of RUNX2 and RUNX3 in tumor and para-tumor tissues determined by qRT-PCR. Student's t-test was used in the column diagram; ***, p < 0.001; ns, no significance.
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Supplemental Figure 2 RUNX1 in vitro facilitated the gemcitabine resistance in PDAC.
(A) Cell apoptosis of CFPAC1 cell lines transfected with shRNA targeting RUNX1(shRUNX1) or MIA-PaCa2 cell lines transfected with RUNX1 construct by flowcytometry, under gemcitabine treatment (2 µM, 48 h). The average cell apoptosis rate of each group is shown in the right column. (B-C) Cell viability of CFPAC1-shRUNX1 and MIA-PaCa2-RUNX1 cell lines treated with different gemcitabine concentrate for 72 h. (D-E) Clonogenic assay of CFPAC1-shRUNX1 or MIA-PaCa2-RUNX1 cell lines with gemcitabine treatment (200 nM). Colonies were stained after 14 days and counted using ImageJ software. Student’s t-test was used in the column diagram; *, p < 0.05; **, p < 0.01; ***, p < 0.001; ns, no significance.
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Supplemental Figure 3 Bioinformatic analysis of association between RUNX1 and ER stress pathway in PDAC at the single-cell level.
(A-B) Seurat-based clustering analysis of single-cell RNA sequencing data from PDAC patient samples obtained from a published dataset (CRA001160). Cells were grouped by patient (A) and named by cell type (B). (C) Featureplot analysis of KRT19, FXYD3, and MUC1 expression in ductal and malignant epithelial cells from the published dataset. Highlighted are expression levels of core molecules in the ER stress pathway, including BiP, EIF2AK3, EIF2A, ERN1, ATF6, and RUNX1. (D) Correlation analysis and GSEA enrichment of RUNX1 and three ER stress pathways. Adj. p value < 0.05 and FDR < 0.25 were considered statistically significant.
[image: ]
Supplemental Figure 4 RUNX1 imparted gemcitabine resistance in PDAC through ER stress.
[bookmark: _Hlk130286885](A-B) Viability of cell lines (SW1990, L3.7-2) treated with different concentrations of 4-PBA using cell counting kit 8. (C、E) Apoptosis of MIA-PaCa2-RUNX1 cells treated with a combination of gemcitabine (2 µM) and 10 nM 4-PBA (C) or 10 µM GSK2606414 (E) for 48 h. The average cell apoptosis rate in each group is shown in the right column. (D、F) Clonogenic assay of MIA-PaCa2-RUNX1 cells with gemcitabine treatment (200 nM), and then having 4-PBA (D) or GSK2606414 (F) added. Colonies were stained with crystal violet (0.5%) after 14 d and counted using ImageJ software. (G-H) Viability of MIA-PaCa2-RUNX1 cell lines treated with different gemcitabine concentrations and 10 nM 4-PBA or 10 µM GSK2606414 for 72 h, using cell counting kit 8. (I) The immunoblots analysis of ER stress markers (BiP, p-eIF2a) and cell apoptosis marker (cleaved Caspase 3) in L3.7-2-shRUNX1 cell lines treated with gemcitabine (2 µM, 48 h). (J-L) Representative images of BiP and p-eIF2a staining in subcutaneous xenograft tissues of the scrambled and shRUNX1 groups with or without gemcitabine (tissues are shown in Figure 3). The IHC scores for BiP and p-eIF2a staining in each group were evaluated and are shown in the right column of the diagram. Student’s t-test was used in the column diagram; scale bar, 200 µm; **, p < 0.01; ***, p < 0.001; ns, no significance.
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Supplemental Figure 5 BiP was necessary for RUNX1-inducing gemcitabine resistance in the PDAC cells. （A-B）Viability of SW1990-RUNX1 and MIA-PaCa2-RUNX1 cell lines transfected with siRNA targeting BiP, under different gemcitabine concentrations for 72 h, using CCK8. (C) Cell apoptosis of MIA-PaCa2-RUNX1 cell lines transfected with siRNA targeting BiP by flowcytometry, under gemcitabine treatment (2 µM, 48 h). The average apoptosis rate in each group is shown in the column diagram. (D) Clonogenic assay of MIA-PaCa2-RUNX1 cells transfected with siRNA targeting BiP, subjected to gemcitabine treatment (200 nM). Colonies were stained after 14 days and counted using ImageJ software. Student’s t-test was used in the column diagram; **, p <0.01; ***, p < 0.001.
[image: ]
Supplemental Figure 6  Ro5-3335 displays a safe and synergetic effect with gemcitabine in PDAC. (A-B) Diagram of drug-treated mouse xenografts. (C-E) Human pancreatic cancer cells BxPC3-GR (gemcitabine-resistant) was subcutaneously transplanted into nude mice to develop tumors (n = 5 for each group). The saline-treated group served as the control group. The other three groups of mice were administered either gemcitabine alone, Ro5-3335 alone, or a combination of gemcitabine and Ro5-3335. The tumors were obtained at the end of the experiment. Tumor volume (C), tumor weight (D), and mouse weight (E) were analyzed. Student’s t-test and ANOVA test were used in the column diagram; **, p < 0.01;  ***, p < 0.001; ns, no significance.
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