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Harnessing the power of the immune system to destroy 
or prevent cancers is a highly attractive strategy and a 

unique approach to cancer therapy. Competitive advantages of 
cancer vaccines are exquisite specificity, low toxicity, and the 
potential for a durable treatment effect due to immunologic 
memory, but their development is challenging due to the low 
immunogenicity of tumor antigens. As it is the case for cancer, 
a proper activation of cytotoxic T cells is necessary to clear 
infection by killing virus-infected cells. For that purpose, the 
immune system is able to detect and eliminate certain viral 
threats. We aim to investigate if the expression of specific 
viral proteins could similarly promote cancer immunization. 
DNA vaccine is a simple, versatile and clinically applicable 
method that could greatly benefit from such a strategy. We 
first demonstrated that the co-administration of a plasmid 
encoding the HIV-1 Gag viral capsid protein enhanced 
the efficacy of melanoma DNA vaccine. It favored antigen-
specific Th1 immunity, delayed B16F10-OVA tumor growth 
and improved mouse survival in both prophylactic and 
therapeutic vaccination approaches. Similarly, a prophylactic 
DNA immunization against the melanoma-associated 
antigen gp100 was enhanced. Safety and immunogenicity of 
pGag have been demonstrated in human in the context of 
HIV vaccine development. Its use as a genetic adjuvant is thus 
of particular interest from a translational point of view. We 
then engineered the vesicular stomatitis virus G glycoprotein 
as permissive insertion sites allowed T-epitope insertions. 
Inclusion of either ovalbumin MHC class I or MHC class II 
restricted epitopes induced the proliferation of specific CD8+ 
and CD4+ T cells, respectively. The cytotoxic T-cell response 
was high when the two plasmids were co-delivered allowing 
a protective therapeutic effect against B16F10-OVA tumor. 
In conclusion, Gag and VSV-G proteins can be exploited for 
designing DNA vaccine strategies with promising therapeutic 

potential in cancer.
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