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Vaccine development of mosquito-borne infectious diseases using molecular
controllable multiple antigen-displaying virus-like particles
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In this study, norovirus-like, canine parvovirus-like, and dengue
capsid-like particles, potential vaccine candidates, were expressed in silkworm larvae. Multivalent
VLPs were successfully prepared by displaying two antigens of malaria, or four dengue virus
serotypes antigens on the surface of the VLPs using a chemical binding method. These multivalent
VLPs were found to have high antibody generation in animal experiments. Significantly, the dengue
tetravalent VLPs showed sufficient neutralizing activity against the four dengue serotypes. These
results demonstrated the efficacy of the multivalent VLPs prepared by silkworms as a vaccine
candidate and initiatively established the basis for a silkworm-based multivalent VLP vaccine.
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