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（DUSP4高発現癌細胞において DUSP4は増殖能および生存能の亢進に関与する）

要     旨

Introduction: Dual-specificity phosphatase 4 (DUSP4), a MAP kinase phosphatase, has been 

regarded as a tumor suppressor by inactivating ERKs which play a central role in MAP kinase 

signaling pathway. Thereby, downregulation of DUSP4 has been frequently observed in several 

cancers. Recently, we reported that constitutive activation of MAP kinase accompanied by 

downregulation of DUSP4 contributes to the cancer progression in pancreas and colon. However, in 

certain cases of pancreatic cancer and colorectal cancer, we unexpectedly found that DUSP4 was 

overexpressed in cancer cells. Therefore, we attempt to investigate the functional significance and 

molecular mechanism of DUSP4-overexpressing cancer cells.

Materials and Methods: We performed knockdown of DUSP4 by using small interfering RNAs in 

DUSP4-overexpressing cancer cells including HCT116, SNU-1, AGS, SNU-C2A, and SNU-C5. 
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After confirming the efficacy of DUSP4 silencing by quantitative PCR and western blot, we 

determined the effect of DUSP4downregulation on cell proliferation, apoptosis and cell cycle by 

MTS assay, cell death assay and flow cytometry analysis, respectively. Moreover, the expression 

analysis using microarray was performed to clarify the aberrant signaling pathways caused by 

DUSP4 downregulation. Finally, we established p53-deleted cells using CRISPR/Cas9 system and 

further confirmed the role of DUSP4 in the p53 signaling pathway.

Results: We showed that downregulation of DUSP4 suppressed the proliferation of 

DUSP4-overexpressing cancer cell lines by inducing both apoptosis and cell cycle arrest at G2/M 

phase. Pathway analysis using the results of expression array revealed that downregulation of 

DUSP4 activated the p53 signaling pathway. Aberrant accumulation of p53 and induction of p53 

downstream target genes were further investigated. In p53-deleted cells, the growth suppression 

following downregulation of DUSP4 was markedly attenuated.

Discussion: Our findings indicate that downregulation of DUSP4 remarkably inhibits cell 

proliferation through inducing apoptosis and cell cycle arrest. In cancer cells possessing wild-type 

p53 including HCT116, SNU-1 and AGS, downregulation of DUSP4 results in an activation of p53 

signaling pathway. However, in cancer cells harboring mutant p53, such as SNU-C5 and SNU-C2A, 

the cell proliferation was similarly reduced by downregulation of DUSP4 through undefined 

signaling pathways. These results strongly suggest that DUSP4 may function as an oncogene rather 

than a tumor suppressor gene in DUSP4-overexpressing cells.

Conclusion: The constitutive expression of DUSP4 in cancer cells contributes to enhanced 

proliferation through escape from apoptosis and cell cycle arrest. We propose that DUSP4 could be 

a novel therapeutic target for cancers overexpressing it.


