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Disulfiram inhibits the growth of pancreatic cancer cell via upregulation of GADD45A

expression
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[Abstract] Objective: This study aims to observe the effects of disulfiram (DSF) on the proliferation and cell cycle arrest in human
pancreatic cancer cells, and to explore its mechanism. Methods: CCK-8 was used to detect the effects of DSF on the proliferation
activity and the cycle distribution was detected by flow cytometry. Real-time PCR and Western blot were used to detect mRNA and
protein expression of GADD45A , G2/M related CCNB1, CDC25C, and CDK1 genes and proteins. The phosphorylation of P38 and JNK
in MAPK pathway were also detected. SIRNA assay was used to detect the changes of cell cycle and phosphorylation of proteins in
MAPK pathway after growth arrest and DNA damage inducible 45A (GADD45A ) genes were decreased. Results: DSF combined with
Cu (DSF/Cu) inhibited the proliferation of pancreatic cancer cells in concentration - dependent trend. GADD45A was significantly
increased in DSF treated groups(11.4 times of control group in PANC-1 cells and 7.99 times of control group in PATU8988T cells, P <
0.001, respectively). The cells were mainly blocked in G2/M phase and CCNB1, CDC25C and CDKI1 genes were significantly
decreased (31% ,35% ,37% of control in PANC-1 cells and 48% ,24% ,29% of control in PATU8988T cells, P < 0.05, respectively)
after treated 24 hours. The proteins showed the same results with the mRNA expression while the p-P38 and p-JNK were increased in
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dosage and time-dependent trend. Compared with the DSF treated groups , the groups of cells pretreated with siRNA-GADD45A showed

an increasing relative viability and the percentage of G2/M phase cells was decreased. Meanwhile, the p-P38 and p-JNK were also

decreased. Conclusion: DSF/Cu can significantly inhibit the proliferation and induce G2/M arrest in pancreatic cancer cells. Its anti-

tumor effect may attribute to upregulating GADD45A and activating JNK/P38 MAPK signaling pathway.
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GADD45A Fi#: CGAAAGGATGGATAAGGTG 197 bp
N : GGATCAGGGTGAAGTGGA

CDK1 i : GGAATACCTATCAGAGTAT 186 bp

N : CCTGAAGAGTTGATCAAT
CDC25C  Ei#: TTCCTCTTTTTACACCCCAGTCA 173 bp
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Figure 1 Effects of disulfiram combined with cooper on the proliferation of pancreatic cancer cells
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Figure 2 Flow cytometry of cell cycle distribution in each group
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Table 2 The percentage of cell cycle in each group (%)
Giliich 41 GO/G13H] S# G2/M Y]

PANC-1 Xf R4 51.39 35.79 12.82

DSF/Cu# 52.28 18.96" 28.56"

siRNA-NC 41 57.67 18.03 24.3

siRNA-GADD45A 21 51.15 31.44 17.41*
PATU8988T X R 2 47.76 34.39 17.85

DSF/Cu4 42.02 28.97 29.01°

siRNA-NC 41 42.15 30.87 26.99

siRNA-GADD45A 21 45.24 30.38 24.38

SRR HE#E, P < 0.05; 5 DSF/Cu 4H 4%, *P < 0.05,
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p-INK F & 2R3 T (B 4) , H A2k R e 4k
8 e, P38, JNK JC A2 4k , UF B DSF/Cu Al 3 i
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JER g 200 G2/M H 40 M 1) EE A6 DSF/Cu 2 HL# R
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5 DSF/Cu 2l .siRNA-NC ZHAH Lt 5 FRAIG , D I 5 G
siRNA-GADD45A 1] LAFEAIC RIS 40 rh p-P38 Fll p-
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Figure 3 The mRNA and protein expression of GADD45A and G2/M related genes in pancreatic cancer cells after DSF/Cu

treated

PANC-1 PATUS8988T

1 2 3 4 5 1 2 3 4 5
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Figure 4 Phosphorylation of P38 and JNK in MAPK pathway in pancreatic cancer cells after DSF/Cu treated
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