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When pathogen infect us, the immune system is activated as a host defense. On the other  

hand, autoimmune disorders are developed when our immune system senses our own  

biomolecule as a foreigner. In addition, if the immune system senses the component that  

is not a foreigner in normal circumstance as a foreigner, allergy is developed. Regulation  

of immune system is expected to enable wide-range treatment for various diseases  

including infectious disease, caner immunotherapy, allergy, and autoimmune disorder.

DNA drugs that activate or suppress the immune system are developed. DNA drugs are

easily degraded in vivo, but it is possible to avoid degradation by loading the drugs onto

nanoparticles. The circulation time of the drugs is also prolonged by nanoparticles.

Development of the nucleic acid drug-nanoparticle complex is, therefore, essential to the  

clinical application of nucleic acid drugs.

 It is possible to regulate the action of the DNA drugs by

nanoparticles.
 This technique can be applied to the development of  

adjuvant DNA for the prevention and treatment of  

infectious diseases, cancer, allergy, and autoimmune  

disorders.
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When Toll-like receptor 9 (TLR9) that is localized in the endosome of plasmacytoid dendritic cell recognizes  

single-strand DNA containing CpG dinucleotide sequence, inflammatory cytokines are induced which results in  

the activation of humoral immunity. Type I interferons that possesses a potential to activate cellular immunity can  

be induced by the binding of single-strand CpG DNA onto nanoparticles. In other words, the action of CpG DNA  

can be regulated by nanoparticles. Such CpG DNA-nanoparticles complex can be applied to vaccine adjuvant.
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