Supplementary figure legends:

Fig. S1. (A) Number of colonies were compared and statistically analyzed between NC and DUSP2 and between sh-NC and sh-DUSP2. **P<0.01, ***P<0.001, unpaired t test. (B) Apoptosis flow cytometry assay was statistically analyzed between NC and DUSP2 and between sh-NC and sh-DUSP2. **P<0.01, ***P<0.001, unpaired t test. (C) Percentage of TUNEL positive cell was statistically analyzed between NC and DUSP2 and between sh-NC and sh-DUSP2. **P<0.01, ***P<0.001, unpaired t test. (D) Intraperitoneal injection of luciferase before sacrifice, IVIS imaging of tumor bearing nude mice of NC and DUSP2 groups. Five mice in each group. (E) Intraperitoneal injection of luciferase before sacrifice, IVIS imaging of tumor bearing nude mice of sh-NC and sh-DUSP2 groups. Five mice in each group. (F) Percentage of TUNEL positive cell of orthotopic tumor tissues was statistically analyzed between NC and DUSP2 groups. Five randomly selected scopes at 40x of each sample were analyzed. ***P<0.001, unpaired t test. (G) Percentage of TUNEL positive cell of orthotopic tumor tissues was statistically analyzed between sh-NC and sh-DUSP2 groups. Five randomly selected scopes at 40x of each sample were analyzed. *P<0.05, unpaired t test. (H) TUNEL staining of orthotopic tumor tissues in NC and DUSP2 groups was visualized under different magnification (i and iii at 2x, ii and iv at 10x ). Scale bar: 100 um. (I) TUNEL staining of orthotopic tumor tissues in sh-NC and sh-DUSP2 groups was visualized under different magnification (i and iii at 2x, ii and iv at 10x ). Scale bar: 100 um.

Fig. S2. (A) Dot diagram of KEGG from transcriptome sequencing between sh-NC and sh-DUSP2 groups in PANC-1 cells. padj<0.05 and |log2(foldchange)| > 1 were set as the threshold for significantly differential expression. (B) Heatmap of overexpressed genes in sh-DUSP2 group in the PI3K/AKT pathway. (C) IHC of paraffin-embedded orthotopic tumor sections was stained with pAKTS473 antibodies. Scale bar: 50 um. (D) qRT-PCR of expression of AKT1 after transfected with HA-vector and HA-AKT1 overexpression plasmids in SW1990. Each sample repeated three times. ***P<0.001, unpaired t test. (E) Percentage of TUNEL positive cell was compared and statistically analyzed between NC and DUSP2, HA-AKT1 and DUSP2+HA-AKT1, and HA-vector and HA-AKT1. **P<0.01, ***P<0.001, ns: no significance, unpaired t test. (F) Apoptosis flow cytometry assay was statistically analyzed between NC and DUSP2, HA-AKT1 and DUSP2+HA-AKT1, and HA-vector and HA-AKT1. *P<0.05, **P<0.01, ns: no significance, unpaired t test. (G) Percentage of TUNEL positive cell was compared and statistically analyzed between NC and DUSP2, SC79 (10 uM) and DUSP2+SC79, and DMSO and SC79. *P<0.05, **P<0.01, ns: no significance, unpaired t test. (H) Apoptosis flow cytometry assay was statistically analyzed between NC and DUSP2, SC79 and DUSP2+SC79, and DMSO and SC79. *P<0.05, **P<0.01, ns: no significance, unpaired t test. (I) qRT-PCR of expression of AKT1 after transfected with si-NC and si-AKT1 in PANC-1. Each sample repeated three times. ***P<0.001, unpaired t test. (J) Percentage of TUNEL positive cell was compared and statistically analyzed between sh-NC and sh-DUSP2, si-AKT1 and sh-DUSP2+si-AKT1, and si-NC and si-AKT1. **P<0.01, ns: no significance, unpaired t test. (K) Apoptosis flow cytometry assay was statistically analyzed between sh-NC and sh-DUSP2, si-AKT1 and sh-DUSP2+si-AKT1, and si-NC and si-AKT1. **P<0.01, ns: no significance, unpaired t test. (L) Percentage of TUNEL positive cell was compared and statistically analyzed between sh-NC and sh-DUSP2, LY294002 (10 uM) and sh-DUSP2+LY294002, and DMSO and LY294002. **P<0.01, ns: no significance, unpaired t test. (M) Apoptosis flow cytometry assay was statistically analyzed between sh-NC and sh-DUSP2, LY294002 and sh-DUSP2+LY294002, and DMSO and LY294002. **P<0.01, ns: no significance, unpaired t test. 

Fig. S3. (A) Immunoprecipitation with AKT1 or HA antibody after overexpression MYC-tagged AKT1 or HA-tagged DUSP2 in SW1990 and immunoblots of expression of AKT1 and DUSP2. (B) IF double staining with AKT1 and HA antibodies after overexpression HA-tagged DUSP2 in SW1990. Scale bar: 10 um.  (C) Phosphorylation Proteomics comparing sh-NC with sh-DUSP2 altered regulated kinase substrates in two groups. (D) qRT-PCR of expression of CSNK2A1 after transfected with MYC-vector and MYC-CSNK2A1 overexpression plasmids in SW1990. Each sample repeated three times. **P<0.01, unpaired t test. (E) qRT-PCR of expression of CSNK2A1 after transfected with si-NC and si-CSNK2A1 in PANC-1. Each sample repeated three times. **P<0.01, unpaired t test. (F) Immunoblots of expression of CSNK2A1, DUSP2 and AKT1 in NC, DUSP2, sh-NC and sh-DUSP2 groups. β-actin was served as internal reference.

Fig. S4. (A) Prediction of ubiquitination sites and phosphorylation sites of DUSP2 protein according to phosphositeplus-PTM-database. (B) qRT-PCR of expression of DUSP2 when PANC-1 cells were treated with DMSO, MG132 (5 uM) or Bortezomib (10 uM) for 24 hours. Each sample repeated three times. ns: no significance, unpaired t test. 

Fig. S5. (A) qRT-PCR of expression of TRIM21 after transfected with MYC-vector and MYC-TRIM21 overexpression plasmids in PANC-1. Each sample repeated three times. *P<0.05, unpaired t test. (B) qRT-PCR of expression of TRIM21 after transfected with si-NC and si-TRIM21 in PANC-1. Each sample repeated three times. *P<0.05, unpaired t test. (C) qRT-PCR of expression of DUSP2 after transfected with MYC-vector and MYC-TRIM21 overexpressioin plasmids in PANC-1. Each sample repeated three times. ns: no significance, *P<0.05, unpaired t test. (D) qRT-PCR of expression of DUSP2 after transfected with si-NC and si-TRIM21 in PANC-1. Each sample repeated three times. ns: no significance, unpaired t test. 

Fig. S6. Schematic diagram of experimental content. In brief, DUSP2 regulated the apoptosis in pancreatic cancer through the CSNK2A1/AKT1 signal axis. When DUSP2 was down regulated in pancreatic cancer, the binding of CSNK2A1 to AKT1 was increased and promoted phosphorylation of AKT1. When DUSP2 was over-expressed in pancreatic cancer, DUSP2 could compete with AKT1 for binding to CSNK2A1and inhibit the phosphorylation of AKT1 caused by CSNK2A1. Activation of AKT1 promoted the expression of anti-apoptotic genes BCL2 and BCL2L1, and inhibited the activation of caspase3. The aberrant phosphorylation of AKT1 promoted the expression of ubiquitin E3 ligase TRIM21, which mediated ubiquitination and proteasomal degradation of DUSP2. Thus, DUSP2 was degraded by AKT1/TRIM21 positive feedback loop.
