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Cyclic bis 3’-5’ diguanylate (c-di-GMP) was found from Acetobactor xylinum in 1990 as a cofactor of cellulose
synthase. We have proved that c-di-GMP activated immune system and its receptor was STimulator of INterferon Genes
(STING) which was located on cytosol and acted as an adaptor molecule for immune response. We tried to apply
c-di-GMP for cancer immunetherapy but it had a problem. C-di-GMP had two phosphoriester linkage and had two
negative charge on it. Therefore it was difficult to penetrate cellular membrane even the target receptor was located on
cytosol.

To solve this problem, we have employed liposomal drug delivery system. c-di-GMP encapsulated liposome could
penetrate cellular membrane and c-di-GMP might be exposed into a cytosol, bind to STING and induce type I interferons
which triggered to kill cancer cells.

We first conducted in vitro experiments to prove the benefit of the YSKO05 lipid which was the synhetic
pH-sensitive lipid in the induction of IFN-B and we have proved that the high fusogenisity of the YSKO05 liposomes
resulted in the efficient induction of IFN-B. Next, we have examined the expression of co-stimulatory molecules and
confirmed the expression of CD80, CD86 and MHC class | which have the ability to help to activate T lymphocytes.
Finally, we have carried out preventive anti-tumor experiments and found that c-di-GMP/YSKO05 liposomes
significantly inhibited the growth of tumor cells compared to c-di-GMP only, empty YSKO05 liposomes and proved
the availability of c-di-GMP/YSKO5 liposome as an adjuvant.

Moreover, we have proved that c-di-GMP/liposome could induced the production of type I interferon (IFN),
inflammatory cytokines and IFN-y, as well as the activation of NK cells, resulting in a significant antitumor effect in
a lung metastasis mouse model using B16-F10 melanoma cells. Consequently, c-di-GMP/YSKO05-Lip represents a
potentially adjuvant system for use in immunotherapy against malignant melanomas.




