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Interferon-beta (IFNβ) is a multifunctional cytokine that has indications for cancer, 

hepatitis and multiple sclerosis. Repetitive injection is required to perform IFNβ therapy 

because the half-life of IFNβ protein in the body is approximately 4h, which decreases the 

quality of life (QOL) of patients. We consider that IFNβ gene therapy is a desirable method to 

improve the patients’ QOL by achieving sustained supplementation of IFNβ. However, 

sustained expression of IFNβ was not achieved by using conventional vectors encoding IFNβ 

gene due to the strong bioactivity of IFNβ to suppress transgene expression of IFNβ. Mx 

protein is an interferon-stimulated protein which expression is driven by Mx promoter. In this 

study, we constructed a novel plasmid vector encoding IFNβ gene under the control of the 

interferon-inducible Mx promoter (pMx-IFNβ) to achieve a long-term expression of IFNβ. 

Sustained gene expression of IFNβ was obtained by hydrodynamic injection of pMx-IFNβ into 

mice. Co-administration of siIFNAR, an siRNA targeting to the interferon-alpha/beta receptor 

(IFNAR), by hydrodynamic injection significantly reduced the IFNβ expression from pMx-IFNβ, 

whereas co-administration of a control siRNA did not. This result suggests that the IFNAR 

and IFN signaling pathway are involved in the IFNβ expression from pMx-IFNβ. Then, 

anti-cancer effect of pMx-IFNβ was examined in tumor-bearing mice established by 

subcutaneous inoculation of murine adenocarcinoma colon26 cell. Gene transfer of 

pMx-IFNβ effectively suppressed the tumor growth, and significantly prolonged the survival 

rate of tumor-bearing mice compared with the administration of conventional vectors 

expressing IFNβ. In conclusion, these results indicate that the Mx promoter-driven IFNβ 

expression vector is a useful vector to obtain long-term expression of IFNβ, which was 

effective in improving the anti-cancer effect of IFNβ gene therapy. 


